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BeBepaeHue

lepexuBaemass Hamu 3noxa WCTOPUKAMU HOXEBOW OTpacnu Gyayuiero, BO3SMOXHO, GyneT
Ha3BaHa 3pOil peHeccaHca KOPOTKOro KNWHKA. bernbii 0CMOTP accopTUMeHTa XOpOLUEero
HOXEBOr0 Mara3uHa y6eauTeNnbHO CBUAETENbCTBYET — COBPEMEHHbI HOXK [JABHO BbILLEN 3a
y3Kne pamkim (DYHKUMOHANIbHOTO WHCTPYMEHTA, MpefHa3Ha4yeHHOro Ans paspes3aHuns
pa3nyHbIX MaTepuanos 1 NpeaMeToB. HoX CerofHs — aTo U NPeAMeT TEXHO-apTa, U MOAHbINA
MYXKCKO/ akceccyap, M YHWBEpPCaibHbll UHCTPYMEHT, U OOBLEKT KO/IEeKLMOHUPOBAHUS, W
NPOCTO M3AeNne TOYHON MEXAHWUKM, KOTOPOE NPUATHO B3ATb B PyKW. CocTa3asach Mexay co60i
! CTPEMSACH 3aBneyb MOKynaTens HOBbIMW TEXHONOTMAMW W MaTepuanamu, HOXOBLLMKM
€XKeroAHo BbINyCKAOT OFPOMHOE KONMYECTBO HOBMHOK. [10siBNEHNE Ha 3apy6e)KHOM pPbiHKe
MHCTPYMEHTa  CPaBHUTENIbHO  AOCTYMHbIX MO  LeHe cTaHkoB ¢ HMY u
BbICOKOMPOWU3BOANTENLHOIO 000PYA0BAHNA, MONUTAKA CPEAHWUX U KPYMHbIX NPeAnpuaTui,
roTOBbIX Pa60TaTh C KpainHe HEOONMbLUMMY 3aKa3amu PACXOAHbIX U KOMMIEKTYHOLLNX, NPUBENN
K TOMY, YTO YaCTHUKMW BCE CMenee BCTYNaloT B COPEBHOBAHUE C CEPUIAHBIMI NPOU3BOACTBAMN
HE TONMbKO Ha HMBE 00bIYHbIX HOXEN, HO [JaXe BbICOKOTEXHOMOMMYHbIX CKNAAHbIX MOAENeH,
[/l rOCnoACTBO Cepuiiku kasanoch ewle net 10-15 Hasap HesblbneMbIM. HacTosLee usgaque —
3T0 MOMbITKA CO3[aTh HE6OMbLUION CNPaBOYHMK, KOTOPbIA Obl MO3BONNI JTHOOUTENI0 HOXEN W
MPAKTUKY OPUEHTMPOBATLCS B Kanemngockone (UPMEHHbIX Ha3BaHW, MapOoK 1 COKpPALLEHWH,
MCMONb3YEMbIX HbIHE LN1S ONUcaHua Mogeneil. Kpome 10ro, npueefeHsl pekoMeHdauuu no
BbIOOPY HOXa M yxofy 3a HuM. B 3akniodveHue fgaH He60nbLUOA cnoBapb Haubonee
pacnpoCTPaHeHHbIX TEPMUHOB.

ABTOp HafieeTcsl, YTO YuTaTeslb YXKe UMEET HeKWid HayanbHblil HaBblK B paboTe HOXOM. bes
Takoro Hasblka MHOTME TEPMWHbI eMy MpocTO 6yayT HemoHsTHbl. MOXHO Hanucatb TOMa,
MOCBAILLEHHbIE PA3/IUYHLIM acrekTam MPUMEHEHUS KIWHKA, C MPUBMEYEHUEM MONOXKEHUN
MeTa/NI0BeAeHNS, CONPOTUBIEHNS MaTepPUanos 1 U3nku, HO [0 TexX Nop, NoKa nosib30BaTellb
HE B3N B PYKU HOX 1 He nonpoboBan Hape3atb x0T 6bl 6aTOH konbackl, Ans Hero ato byaer
KWTaiickasi rpamoTa. Takomy 4enoBeKy MOXHO MOCOBETOBATb TONMbKO OAHO — HayaTb C
NPAKTUKK, KYNWUTb HOX M CAMOCTOATESIbHO NMONpo60oBaTh Hape3aTb GyxaHky xneoa, BbICTpyrarb
nanky Ans xofbObl, MOYNCTUTL NOMBEAPA KApTOLUKM, BbINOTPOLUNT HECKONbKO PbIGUH,
pasfenartb Kypuly, a nocnie BCEro aToro camocToATeNbHO 3aT04UTh KNUHOK. bpatb goporoit
HOX BOBCE He 0083aTeNbHO — KynuTe TO, YTO N0 KapMaHy W YTO B PyKy NSKET. [MaBHOe — UM
Hago paboTatb, MHOTO W 4acTo, HE YNyCKas BO3MOXHOCTM MOMOMb30BATHCA M UHbIMU
mogensmu. U Torga, paHo unu no3aHo, NOABATCS BONPOChI. oYemMy 3TOT KNMHOK PEXET Tak,
a 70T uHaye? MNoyemy pyKOATb OLHOTO HOXa TaK yaobHa, a TOYHO Takoi Xe (PopMbl, HO U3
Jpyroro marepuana, MOMEHTaNbHO HaMUHAeT pyky? [o4emMy OAMH BUA «HEPXKaBehKW» B
YXO[ie He HY)X[aeTcs, a ApYroit Ha4nMHaeT 6e3 yX0/1a TEMHETb W NOKPbIBATLCS NATHAMN?

Ha HekoTopble 13 3TUX BONPOCOB B HACTOALLEN KHUMe 1 CLeNaHa nonbiTka gaTb OTBET.




rnasa nepsas

MoyeMy HOX pexeT

Moyemy HOX pexer

HemHoro ynpoilas, MOXHO CKas3aTb, YTO HOX — 8TO JJIMHHBIA W TOHKUIA KNUH, KOTOPbIA
pasfBuraeT C/ov pa3pe3aemMoro matepuana Tem fierye, Y4em MeHbLUNA Yron napbl pa6oyux
rpaHer (TO eCTb Yron 3aTO4KW) OH MMeeT. Ha camom fdene ceyeHue KiUHKAa B Bupe
paBHOGEAPEHHOr0 TPEYrofbHUKA — ABMEHWE, NPaKTUYeCKW He BCTpeyatowieecs. TyT u
TEXHOMOrM4eckne CNOXHOCTU C U3rOTOBSIEHNEM TaKOr0 NPOMUNSA, 1 ero Hef0Nr0BEYHOCTb.
Tak 4TO valye KNMHOK B CE4EHWU MpeAcTaBnseT KOMOMHALMIO U3 ABYX DUryp — Tpaneuun
(cam KNMHOK) U TPeyrosibHMKa (ero pexylias Kpomka, unu nessue). OCHOBaHWE 3TOrO
TPeyrofbHUka Ha30BEM TONLUMHOWA pexylleid kpomku (panee — PK). BoameiicTBys Ha
PyKOSiTb HOXA, Mbl COCPEAO0TA4YNBAEM YCUIIME HA HEBONbLUIOW MO pasmepy MNOLWAAU ero
ne3sua. Hem aTta nnowianb MeHblUe, TeM AaBieHue 60JibLUe, U HA060POT: Yem «Tonwe» PK
N Gonblue MIoWafs ee KOHTAaKTa C pa3pe3aeMbiM OOLEKTOM, TeM 6OMbLIEE YCUNne Mbl
HO/DKHbI NPUNOXMTL. [POCTOA TECT, KOTOPbIA MOXHO MPOBECTU, HE BHIXOAS C KyXHU:
CpaBHUTE J1€rKOCTb Hape3kin TBEPAON CbIPOKOMYEHON Konbachl ABYMS HATOYEHHbLIMU
KNUHKaMU — UMEIOLLIMM He60MbLLYIO TONLWMHY PK NOBApCKUM «BETYMHHUKOM» 1 KYXOHHbLIM
Toropukom. Tonopukom pesarb Gynet HamHoro Tsxenee. G APYro CTOPOHbI, MOMbITKA
paspyouTb XpebeT phibe KIMHKOM C TOHKOA PK MOXET 3aKOH4MTbCH 3a3ybpuHol u
nocreaytoLwnm BU3MTOM K TOMUIIBLLIMKY, B TO BPEMS Kak TOMOPUK 3Ty paboTy BbIMONHUT C
651eckom 6€3 BCSKOro Ans ceos Bpefa.

B mecte conpukocHoBenns PK ¢ maTepuanom MOXET pasBMBaThCA BbICOKOE YAeNbHOe
AaBJieHNe: CUTIbl U UX MOMEHTbI, MpuUnaraemble PyKoi, camu no ce6e HEBENNKM, HO B pacyeTe
HAa MU3EPHYK0 NNOLIAab PeXYLUEW KPOMKM MOTYT AOCTUraTh 3HAYUTENbHON BENYMHBL. 3TO
AUKTYeT 0COGble MPOYHOCTHbIE TPEGOBAHUS K FEOMETPUM W MaTepuany KiuHKa:
PK WCbITbiBAGT OrPOMHbIE HArpy3ku, a Take MOJBEPraeTcA MHTEHCUBHOMY M3HOCY
Aechopmauuy, 0COGEHHO ecnu pa3pe3aeMblii MaTepuan He MArkue NpOAYKTb MUTaHWs
(msicHas BbIpe3Ka unm poiGHoe hune), a TBEPAbIE COPTa APEBECUHBI, KAPTOH MK Bymara. fla,
He YAMBNSIATECh, — Oymara, Mpu KaXYyLLEAcs MATKOCTMU, UMEET B CBOEM COCTaBe abpasvBHbIe
COCTaBMAIOLLME, KOTOPbIE CMOCOOHbI [OCTATOMHO 6bICTPO 3aTynuTh neasue. Matepuarnos,
CMOCOGHbIX YCMewHo paboTath B TakuX YCNOBUSX, BECbMA HEMHOIO: 10 CUX NOp NyYLle BCEro
C TaKUMU 3afja4amu CnpasnseTcs cTanb.

[locTaTo4HO YacTo B OMMCAHUM CBOWCTB KIMHKA [ENAeTcst MONbITKa PaccCMOTPETh ero «Kak
TakoBOW», OTAENbHO OT BO3MOXHOTO NPUMEHEHUS. ITO HENpaBMnbHO. Pe3 KIMHKOM — 3T0
BCeraa, Kak MUHUMYM, napa (a uHorga u 6onblue) B3aUMOABNCTBYIOLLMX TeNl. YTO UMEHHO
PEXYT Nk pyGAT, Kak 370 AenatoT (MOA KakuMu Yrmamu, C KakuM YCUnuem i np.), B Kakux
YCNOBUAX — BCE 3TO HE MEHEee BAXHO, 4YeM CBOICTBA CaMOr0 KNMHKa. lpuHecHTE HOX
XOPOLUEMY TOYMIbLUMKY HA 3aTO4KY, U €ro nepsblii BONPOC GyaeT UMeHHO 06 aTom: «Yto
OyneTe HOXOM fienatb?» YBbl, Janeko He BCErfa ecTh MOHUMAHWE TOF0 NPOCTOr0 (hakTa, YTo
TeOMETPUM PeXYLUMX 4YacTeil KIMHKOB ANA (DUNepoBaHUs pbiGbl W PyGKU Cy4KOB GyayT
CYLLECTBEHHO 0TNM4aThCA. VIMEHHO 3TO 0GbLACHET MHOr006pasue MCNOb3yeMbIX B
npou3BOACTBE KNUHKOB NPOCOUNER 1 MaTepuanos, pa3Hoo6pasHbie CNoCoBbI X TEPMUYECKON
06pa6oTKi M pasHble BENM4MHbI YrNoB 3atodqku PK. lpakTka nokasbiBaeT, 4To Ans
aKKypaTHOW PEe3KU MArKMX HeabpasuBHbIX MaTepuancs (MPOAYKTHI nutauus) ypobHee
1Crnonb30Batb KNWHOK U3 OTHOCUTENbHO MATKOW M MPOYHON KOPPO3UOHHOCTOMKON CTanu ¢
HeGOoMbLIOA ToNWMHOM PK v yrnom 3atoyku «mop mycar». A ana pa6oTbl ¢ TBepAbIMU
06beKTamy (Hanpumep, ANA HaHECEHWs rPaBUPOBKY) GEPYT BLICOKOYIMEPOANCTbIN TBEPAbIN U
0onee Xpynkuit martepuan, ¢ 60MbLIMM YrNOM 3aTOYKM, 06ECTEYMBAIOLIMM MOBbILIEHHYH

uaHococToikocTb PK. HemanoBaxHbl M cnocobbl HarpyxeHus PK. Jle3Bue KnuHka He
0C06EHHO XOpOLUIO Pa6oTaeT Ha MOMepeyvHblid M3NOM Mpu M3rMBHbIX Harpyskax, NO3TOMy
CMOXHbIE CMy4au HarpyeHus (U3rm6, Kpyd4eHue u np.), NpUCyLine Hoxam Ans TAKEMbIX
pa6oT, TpebyioT Goree MaCCMBHbIX FEOMETPUYECKMX XapakTepucTuk PK v MOBbILIEHHON
MPOYHOCTM MaTepuana KAuHKa, Y10, KaK NpaBuso, HEraTUBHO CKa3blBAGTCH HA JIETKOCTU M
ynoocTBe pesa. AKkypaTHas paboTa KJMHKOM, HaoGopoT, Mo3BONAET 3afaTb MEHbLUYIO
TONLWMAY PK, a Takxe 06ecne4unTb NOBbILLEHHYH0 N3HOCOCTONKOCTL U 9PrOHOMUYHOCTD, AdXe
4aCTUYHO NOXXEPTBOBAB NPO4YHOCTHIO NE3BUINHONA YaCTH.

BepHemcs Kk MexaHnamy pesa. OH xapakTepuayeTcs AByMs nokasatensmu: Xoa v nofava. Mpu
pese Bbl TAHETE HOX Ha Ce6s unu TonkaeTe OT ce0s — 910 X0A. OFHOBPEMEHHO Bbl Crerka
[aBuTe Ha Hero B HanpaeneHun PK — ato nofjaya. Koraa Bbl py6ute — 310 YucTas nopada, B
X0fle KOTOpOi Bbl BHEAPSETE KNAWH B paspy6aemoe Teno CTPOro NepreHauKynspHo ero
NOBEPXHOCTW. Bnipoyem, pyoutb MOXHO 1 C noTarom. Mofaya Haubonee «aHEproemka» B
nnaHe 3aTpayuBaemblx ycunuit. 3to 06g3aTenbHas COCTaBnAoLLIaA Pe3a: JaXe Koraa 0cTpbIn
HOX Kak Gbl MPOBANUBAETCSA 4YEPe3 MATKWA Martepuan nmpu «TAHYLWEem» ABMKEHUW, nopada
WMEET MECTO MO MpUYMHE Beca Camoro KuHka. Xof 6ornee apdeKTBeH Npu peske MArkux
MPOAYKTOB — MO3TOMY NPOHECCUOHANbHBIA UHCTPYMEHT NOBAPOB UMEET AINHHBIA KNUHOK,
yTo o6ecreynBaer U 6onmblinii xod. OH TpebyeT MeHblle dHepruu, T.e. ABNAETCA
«PecypCoCcOeperatoLLym», YT0 HeManoBaXHO, ECIN MPUXOANTCA PaBoTaTb HOXKOM HECKO/bKO
yacoB noapsaa. OQHAKO C YBEAMYEHWEM [IMHbI PE3KO MajiaeT ynpaBnsieMocTb KNMHKOM, ero
TPY/HEe KOHTPONMPOBATb, YTO 04eHb BAXHO AN PadoT, TPEGYIOLIMX TOYHbIX U aKKypPaTHbIX
JBUWKEHWN, — Hanpumep, Pasaenki Uu OLLKYpUBAHNS. ;
JhhekTMBHOE COYETAHWE X0Aa W MOAAYM PEanu3oBaHO Ha NuNe 3a C4eT Cneuucnyeckom
OpueHTaumMu y4actkoB PK — 3y6uoB. 3y64atble (Munb4arbie) Ne3Bus, UK, Kak UX CeroaHs
UMEHYIOT, «CeppeiTopHbie», MO3BOMAKOT pesaTb (a TO4YHEe — MUNUTb) [axe TBEpPAble
Matepuarnsl, a Takxe B pasbl [ONbLUE COXPAHATb PEXYLLYIO CNOCOGHOCTL 3a CHET TOro, 410
TakoW pes No MexaHu3Mmy HamHoOro GnvKe K «MUKPOPYOKe». [INA pesku TakuM KIMHKOM
HEe06X0aMMO pa3BuBaTh GOMbLUEE YCWUAME, YeM MPU YUCTOM Pe3e, HO MeHbLliee, Yem npy
PY6SLLMX ABWKEHUSX.

YMEHbLUUTb «BPEAHbIE» NOCNEACTBNSA 3y6a, Tak1e Kak yBennieHue npuknanbiBaeMoro ycunus
1 MOSIBIEHME HEPOBHOM NUHUW CPe3a, NO3BONSET ero MUHMaTopu3auna. Ho TyT BO3HUKaeT
aunemma. Menkum 3y6om pesaTh He B NpuMep nerye v ynobHee, Yem KpynHbiM, HarnAaHbIA
MPUMEp Yero nopesbl, HaHeCeHHbIE 3y64nKami TPasbl MNW Kpaem OyMaxHOro nucra. Takoi
BWL Pesa TpafuuWOHeH Ans MOBAPCKOTO KYXOHHOrO WHCTPYMEHTA, KOTOPbIA (DAKTUHECKM
PEXET 3ayCeHLieM, NEPUOANYECKM NONPaBNSEMbIM MycaToM. Ho Takoi 3y6 Hef0roBeyeH npu
pabore ¢ 6oree TBEPAbIMU, YEM NPOAYKTbI NUTaHMA, MaTepuanamu. Boixod 6bi HanaeH eie
B [lpeBHeil VHouu: Ha GynaTHbIX KAMHKaX «MUKPO3y0» CO3[aBasica 3a CHET BblAENEHMA Ha
CPaBHUTENbHO MArkoit PK Mukpo3y64MKoB — NOKaNbHbIX Y4aCTKOB U3 COEANHEHUN Xesesa C
YINEPOAOM (LEEMEHTUTOM) BbICOKOM TBEPAOCTW. JTO NO3BONANO UMETh MPOHHbIA U rUOKUA
KNWHOK B COYETaHMM C BbICOKOW pexyllei Cnoco6HOCTbI0. CerofHs CXOAHbIA METOA
peann3oBaH Ha HEKOTOPbIX BUAAX BbICOKOYTTIEPOANCTbIX KOPPO3MOHHOCTONKNX CTanei 1 paje
CMNaBOB TWTaHa W K06anbTa, roe pofb «MWUKPO3y60B» BbIMOMHAKT TBEPAble Kap6uabl,
PacnofioXeHHble B BA3KOW MaTpuue Matepuana KnuHka. [nf MOBbILEHWS pexyLlen
CMNOCOBGHOCTI KNWUHKM M3 HUX [aXe PEKOMEHLYIOT OCTaBnATb HEAOBEAEHHLIMU Ha MENKOM
abpaause, 4TOGbI HE 3aMONNUPOBLIBATL TakMe MUKPO3YO6b.

JlereHpa pacckasbiBaet, kak koponb Puyapg J1bBuHoe Ceppiue COpeBHOBAnCs BO BRajgHUM
KNUHKOM ¢ cyntaHom CanaguHom (Canax-ag-LlMHOM): KOpOMb, CNaBMBLLNACA He3aypsaaHOM




rnaea neppas

MouyemMy HOX pexeT

CUII0/, paspy6us CBOMM NPSIMbIM CTa/lbHbIM MEYOM CTOMKY fexalinx Ha 3emne LLNTOB, a
CyNnTaH — NoAOPOLLEHHbIA B BO3/lyX LUESKOBbINA NNAaTOK GynaTHoil cabnen. Kak BUANM, 3Ta
NereHfa COAEPXMT U OMPEAENeHHyio Welo: Puyapa AMOHCTPUPOBAN «CUIIOBYIO» TEXHUKY
PyOKI TONCTLIM 1 MPOYHbIM /IE3BIEM, a TaK)KE CBOM aTeTuyeckue Cnoco6HOCTY, B TO BpeEMS
kak CanajvH — TeXHOJIOrN4ecKue XUTPOCTU MPU N3roTOBNEHUN NIETKOTO KIMHKA U BUPTYO3HYH
TEXHUKY BNaAeHNs UM: HeGOMbLLIOI BEC nnaTka Tpe6oBasn XopoLLero rna3omMepa 1 HaBbIKOB B
BbIOOPE MPaBUIbHOO pexuma pesa (xof — nofada). MoxXHO nerko JOMBICANT, YTO Obl
CIly4unock, ROBEANCH UM NOMEHATLCA opyXuem. lnatok CanagnHa HaBepHsAKa okasancs 6bl
Lien, B OT/IN4Me OT cab/u, nonasLuei B MOLLHbIE Narbl Pudyappa. IMeHHo BOMPOC BbIPaboTKK
MPaBU/IbHBIX HABbIKOB W KYMbTYpPbl PabOTbl C MHCTPYMEHTOM CErOAHS HAXOAWTCS B TEHM
TEMATUKV BbICOKMX TEXHOMOTMIA U HOBOMOAHbIX MaTepuanos. Hox — aTo Bceraa NPOAOCIKEHNe
PyKW, n ecnu ero Bnafenel CYATaeT, YTO OTOAHHAas 3a KNUHOK U3 cynepmarepuanos
KpyrneHbKaa cymma u36aBnseT 0T HeOGXOAMMOCTY YMETb UM MOMb30BATLCA, TO OH rny6oKo
3a6nyxpaercs.

Bnpoyem, AocTato4Ho 0 NerexHgax U 3K30TUYHBIX marepuanax. OCTaHOBUMCS Ha HUX NO3Xe.
BepHemcs k Bonpocy, noyemy KNuHoOK pexer. B NonyNnsApHON NUTepaType A0CTaTO4HO 4acTo
BCTPE4aeTCA BeCbMa YNPOLUEHHbIA MOLXOA K OLEHKE PeXYLUMX CBOWCTB KIUHKOB U3 Tex Uiu
WHbIX CTasneih U CniasoB nyTeM NMPOCTOrO CPaBHEHUS WX MPOLEHTHOro cocTaBa. C Tem e
YCMEXOM MOXHO paccyxaaTb O BKYCOBbIX CBOWCTBAX TEX WM MHbIX GNIOL HA OCHOBAHMM
AETarnbHOro pa3bopa 1CMosb3yemblx MOBAPOM UHrPEAMEHTOB. [la, OHi B&XHbI, HO HEOMbITHbII
unu GesanabepHblit LWed Crnoco6eH MCnopTUTb 6Miofo, JaXKe NUCnonb3ys camble peakie
NpUNpaebl, B TO BPEMS KaK BbICOKOKNACCHbIA PO MOXET cAenath U3biCKaHHOe NaKoMCTBO
13 CambIX 06bI4YHbIX MPOJYKTOB.

TpaauumorHo cToikocTh PK oueHuBaeTes no TBEPAOCTN MaTepuana KnmHka. 9ta MeToguka
XYRO0-061HO paboTaeT Ha MPOCTbIX YIMEPOAUCTbIX CTAnsX. HecosepLueHcTBO 3T0r0 noaxopa
OpocaeTcs B rnasa BCAKOMY, WMEBLIEMY AEN0 G MOZENAMU 13 COBPEMEHHbIX
CNOXXHONErpoBaHHbIX CTanen 0T pasHbix Nponu3soauTenein. OpHU 1 Te Xe Mapku cTaneit Ha
KNVHKaX CXOLHOW reOMETpUM, 3aKaneHHble Ha OJMHAKOBYK WAM MOYTH 0ANHAKOBYH
TBEPAOCTb Pa3HbIMM (PUPMaMK, HEUSMEHHO [AtOT PasHblii PE3YNbTAT B X0Ae WX aKennyaraumu.
VimeHHo noatomy Gomee BaXHbIM npu BbIOOPE MOJENV SBASETCH He Mapka CTanu U He ee
TBEPAOCTb, a UMUK NPOU3BOAWTENS. KTO chenan HoX — COMMAHAs NPOU3BOACTBEHHAS
(hupMa ¢ nonyBeKOBO! UCTOPUEN, CRaBHbIM «MOCITYXHbIM CMUCKOM» W ABTOPUTETOM Ha
PLIHKE W MHXUHMPUHIOBas OAHOAHEBKA, BbICKOYMBLLAS HA PbIHOK, YTOGbI OAHOMOMEHTHO
«CPYOUTL> [IBHET 1 UCYe3HYTh 6e3 cnega?

OfiHako u TyT He Bece Tak npocTo. Crenas Bepa 1 NpUBA3aHHOCTb K M3BECTHbIM GpeHOaM He
pas urpanu CKBEpHYIO LLIYTKY C NOMb30BaTENSMM, CTPafatoLLMMU TEM, YTO NPUHATO Ha3biBaTh
«6PEHA-3aBNCMMOCTbI0>. [1efio B TOM, 4YTO Y CONMAHBIX U PECMEKTA0.NbHbIX (PUPM HET-HeT fa
Y MEJIbKHET HeyAadHasi U faxe OTKPOBEHHO XanTypHasi Mofienb. bpak BCTpeyaeTcs Yy BCeX
MPpOM3BOAMUTENEN 083 UCKIIOHEHWS. B TO Xe BPeMS MHOTUE HOBUYKI, BOSHUKLLVE U3 J0YepHUX
MPEANPUATAA KPYMHBIX OMPM WAKM 6N1arodaps ycnexy OTAESbHbIX MacTepoB-MHANBUIYasNoB,
noj4ac nenatoT MOAENM, Aaneko 060rHaBLUME U MO KOHLENUWM, W Mo KayecTBy CBOMX
MacTuTbIX KOHKYPEHTOB Uu npapoauTeneit. BeTpeyaloTes faxe cutyaumn, Korga connaHas
(hUpMa ¢ MHOrONETHEN UCTOPUEN 1 CaBHbLIMM TpaguuMAMN MAET MO MyTU TOPTOBAIM CBOUM
UMUEKEM, CTaBs (DUPMEHHBIN 3HAK HAa MOAENW, HUKAK He COOTBETCTBYIOLLME MOHATUIO
“BbICOKOE Ka4eCcTBO». A VXK UMES 1eN10 C HOXOBLLMKAMU-YaCTHUKAMM, MOXHO 0XWAaTh 4ero
YroAHO — OT OTKPOBEHHOTO Opaka AUMeTaHTa NN XanTypLinKa A0 YHUKaNbHbIX N0 CBOMCTBAM
MOZENe, CO3AaHHbIX TPYAOM HACTOALLMX TAaNaHTOB U 3HATOKOB CBOETO jena.

PexomeHpauus TyT MOXeT 6biTb TONbKO OfHA: MOKYyMas HOX (4a v, B 06Lem, 160 UHoM
TOBAp), MonbiTauTecb co6paTb MakCUManbHOE KONMYECTBO MH(OPMAUMM O HEM W O ero
npou3sogutene. He BepsTe CNeno BCeMy TOMY, YTO FOBOPUT cam W3roToBUTENb. [eyaTHble
130aHNSA, NOCBSALLEHHbIE HOXEBOW TemMaTuke, Ny6NNKYIOT Te UK UHble MaTepuansl He BCeraa
6eCKOPbLICTHO U 6GEecnpucTpacTHo. Hapsfdy C OTKPbITOA peknamol CyLieCTBYET CKpbITas,
XOPOLIO MNpoJymMaHHas W rpamoTHO WMCMOJSIHEHHAS, OCBALUEHHAs WMEHEM NPU3HAHHOIO
aBTOPUTETA 1 3KCMEpTa, KOTOPOMY COBEPLLEHHO HE00s3aTeNlbHO AaXKe 06MaHbIBaTh YUTaTeNs —
JOCTaTO4HO NULb WU3N0XWTb (hakTbl M36MPATENIbHO W B HYXHOM MOCNEA0BATENbHOCTH.
Y3HaiTe, 4T0 06 3TOW MOAeNM AymarT npodeccuoHansl v nwbutenu. BenukonenHbim
CPEACTBOM 0O6LUEHUS C «KONNEKTUBHBIM Pa3yMOM» SBMAETCS MHTepHet, NPeAoCTaBnsAoLLnI
YHUKaNbHble BO3MOXHOCTW B 06nactu o6meHa uH(OpPMaumen. PyCCKOﬂSb[:leIM
NoNb30BATENAM MOMOTyT TeMaTU4eckKue KOH(epeHuun, NOAAEPXUBAEMbIE CailTamu
www.knife.ru unun www.knifeclub.ru. K ycnyram 3Hawwux aHrmuncKuii a3blK CaiThl
www.knifeforums.com, www.bladeforums.com, a TakXxe [OMCKYCCMOHHAs rpynna Cetu
UseNet rec.knives. CxofHble pecypcbl CyLLECTBYHOT Ha HEMELKOM, (DpaHLly3CKOM, UCTIAHCKOM,
YELUCKOM 1 MHbBIX A3bIKaX. - 4

BTOpOIi MOMEHT — eCNiv €CTb XOTb TEHb COMHEHUA B Ka4eCTBE U CBOWCTBAX AOPOroi Mogenu,
TO NOMb3YMTECh NPY NOKYNKE YCnyramu COMMAHbLIX Mara3uHoB, KOTOpbIe N 6pak 06MEHSIOT, 1
KOHCY/bTaLUMI0 NPeSoCTaBAT, U, HA KpPalHUIA ciy4ai, CMOryT NOCOAEICTBOBATL C PEMOHTOM.
Hy u camoe rnasHoe — NUYHO NPOBEPLTE MOAENb NpU MOKynke. HW npousBoauTens, Hu
npojaBeL He CMOryT no3aboTUTbCA O Bac Jyylle, Yem Bbl Camu. TiiatenbHO 0cMOTpMTE ¥
MPOBEPbTE BCE — YPOBEHb OTAENKM, Ka4eCTBO MaTepuanos, NPUrHaHHOCTb LeTanen 1 y3nos.
[Toapo6Hee 06 3TOM Mbl NOrOBOPUM Jaree.

OCHOBHOI1 KpUTEpPWUit — NPakTUKa. TONbKO OHA MOKa3bIBAET, YEro CTOUT KAIMHOK Ha CaMoM Aere.
Bekamu 4efioBek MpoBepAn KIWHKK B [ene, BbIICHAS, YEro CTOAT Te WK WHble 3aABNeHNs
npoussogutens. CerofHs, ¢ najeHnemM npakTU4eCcKMX HaBblKOB, MOMb30BATENb NPUHUKAET K
NepuoauKke 1 KHUram B Momckax UCTUHblL. HO TeopeTuyeckas MOAKOBAHHOCTb HenosiHa 6e3
PasBUTLIX HABLIKOB U OMbiTa. [laXKe ecnin yCnoBus XU3HW HE NO3BONAKOT paboTaTb HOXOM
MHOTO 1 4acTo, ero XapakTepucTUKX MOXHO MPUMEPHO OLEHUTb B X0fe TecToB. Moapo6Hee
9TOT atan OyaeT paccMOTpeH fanee, a MoOKa BEPHEMCS K CBOWCTBAM CTaned M Cnnasos,
UCMOMb3yeMbIX Ha KITMHKAX.
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Cranu ¥ cnnasbl

JlokoMOTUBOM Hay4HO-TEXHU4ECKOI pesoniolMmM XX BeKa BbICTYANAO MPOM3BOACTBO CTanM —
Cnnasa xernesa c yrnepoaom. CTanb 0kasana peLuaiolLiee BIUAHNE Ha Pa3BUTUE BCeX o6nacTeil
HayKn W TexHuku. He MCKNIO4EHO, 4TO MMEHHO NMPOUM3BOACTBO KIMHKOBOTO OpYXMs
MOCNYXUNO B APEBHOCTY IMaBHbIM TONYKOM Pa3BUTUA TEXHOMOMWiA NONYYEHUst M 06PABOTKN
METannios. 3TM TEXHONOTUN, NOCTENEHHO Pa3BMBAACh U COBEPLUEHCTBYAGH, BLIHECTH
MPUroBop M CBOEMY MPapOAWTENI0 — KNMHKOBOMY OPYXMIO, yCTYMUBLLEMY MECTO Gonee
3(EKTUBHLIM ¥ MOLIHBIM CPEACTBAM BEJEHUA GOEBbIX AedcTBUA. B LIeHTPe BHUMAHMSA
METaNNOBEAEHUS — HayKM O MeTa/flax — OKasanuChb MHTEPECHI KPYNHOMO MPOMBILLIIEHHOTO
MPOM3BOACTBA, B TO BPEMS kaK MPOM3BOACTBO KMMHKOB OCTANOCh Ha 0604UHE HA onrue
roAbl. MacTep-0pyxXeiiHuK NpeBpaTUiCs B CKPOMHYI0 30MyLuky, LOBONLCTBYHLLYIOCS
OCTaTKamm CO CTOMa Hay4HO-TEXHUYECKOrO NPOrPecca i MbITaloLLyHGs B MEPY COBCTBEHHbIX
3HaHWA W YMEHWUI ajanTupoBaTh CBOWCTBA CTaneid, MPEAHA3HAYEHHbIX ANA U3FOTOBMEHMS
AETasnei MalLiH 1 MEXaHN3MOB, K HyXXAaM HOXEBOro fena. CUTyauust Havana MeHATbCS NnLLb
K CepeanHe XX BeKa, 03HaMeHOBABLUETOCH NOABNEHUEM CNELMAbHBIX «HOXEBbIX» CTANeli.
MHOroneTHuii NpakTM4eCKWi OMbIT HOXKOBLIMKOB HAlIEN OTPAXEHUE B WCMOMb30BAHUN
OTPOMHOTO PasHO06pasusi Mapok CTaneid, pasobparbCsi B KOTOPbIX HEMPOCTO Aaxe
cneyuanucry. MNonpoGyem BHECTM ACHOCTb B 3TOT BOMPOC, CAGNAB KPATKOE OTCTYNAGHUe B
TEOPUIO.

OCHOBHblE XapakTEpUCTUKM METannoB 3aBUCAT OT CUMbI CLENmeHNs COCTaBNAKLIMX UX
atomos. OpHAKO 3HaHWA aTOMHOM CTPYKTYPbl HEMOCTATONHO, YTOGbI MOHSTb CBOACTBA
COCTOALLMX M3 HUX METaSIMECKIX TeN. Bce MeTanNbl IMEIOT KPUCTANANYeCcKoe CTPOBHME — B
MPOCTPAHCTBE aTOMbl METanNoB, PacnoNOXeHHbie B CTPOTrOM MOPSAKE, o6pasytot
CBOEOOPA3HYl0 peLLeTKy. TeopeTuyeckas NPO4HOCTb MAeanbHOro «6e3netheKTHOro»
KPUCTANNM4eCKoro xeneaa cocTaBnAeT 3Ha4uTeNbHyH0 BennynHy — 13000 Ma. Ha NpaKTuKe,
OAHAKO, )XEeneso MMeeT NPOYHOCTb HAMHOTO MeHbluyl. Tak, y Hau6onee 4ucToro
NONMKPMCTANNNYeCcKoro Xenesa oHa coctasnser scero 20-30 Ma. 310 NPONUCXOANT MOTOMY,
4TO0 peasnbHbIil KYCOK MeTania npeacTasnser co6oii He eanHbiii NPaBufbHbIA KpUcTana (T.H.
“MOHOKDUCTANN»), @ KOHTIOMEPAT M3 GECYUCIIEHHBIX KPOXOTHbIX KPUCTANNMKOB, KOTOpble
METanN0Be/bl Ha3biBAIOT 3ePHAMMU, CUEMNIeHMe MEXMIY KOTOPbIMM HOCUT MOYTH LENMKOM
MeXaHU4ecKyto npupogy.

MlyTem AnNuUTENbHLIX IKCMEPUMEHTOB ApeBHMUE MeTanaypru npuwam K Heo6XogumocTy
1Cnonb30Bark He Xeneso, a cTanb — TBEPAbIA PACTBOP YriepoAa B Xeneae. ®ocdop, 6biBLINIA
NonynApHbIM CPEACTBOM YNPOYHEHUs XeNe3a Ha PaHHIX CTaAUsSX CTAHOBNEHMS MeTannypriu,
yBEnu4uBan Npo4HOCTb Xesnesa BCero B ceMb pas. Yrnepogd e fan pocT MPoYHOCTH Gonee
4EM B COpOK NATb pa3! ATOMbI yrnepoda B TakoM pacTBope BHEZPAOTCA B PELUETKY Xenesa-
pacTeopuTeNs, NO3TOMY CTanb ewe UMeHyIOT TBEpAbIM PaCTBOPOM BHeApeHUs. Konuyectso
BHEADEHHbIX aTOMOB MOXET 3Ha4UTeNbHO OTNNYATLCA B Pa3NN4HbIX MOAMDUKALMAX Kenesa,
470 BEAET K CYLECTBEHHOW PAa3HOCTM BENUYMHbI PACTBOPUMOCTH yrnepofa — ot 0.02% [0 2%.
970 U CYXKUT NPeANOCHINKOM K Pa3HO06PA3HOCTH CBOICTB W3[ENUiA, NOy4aemblX U3 pasHbix
coptoB cranu. 0cob60e BHUMAHWE NPU W3FOTOBMEHUN KIMHKOB yOensetcs cransm c
copepxanvem yrnepoga ot 0.4% o 1.2%. [ina 3amaHus BbICOKOIA pexyLuei cnocobHOCTU
6epyT cTanu ¢ copepxaHuem yrnepoga 0.7...1.2% v Gonee. Eciu KNWHOK paboTaeTr co
SHAUTENbHLIMI YAAPHBIMW HArpy3Kamu, WMCMONMb3YIOT CTanW MOBbILEHHON BS3KOCTH
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(copepxarue yrnepopa 0.6...0.75%). Bbicokas ynpyrocTb, NpOMHOCTb W XAAOCTOAKOCTb
TpebytoT NpUMeHeHuna CTanei ¢ coaepxanuem yrnepopa ot 0.3% a0 0.6%.

KpemMHWiA, TUTaH W anlOMUHWA TOXE CMOCOGHbI YNPOYHUTHL XeNeso, XxoTa M Becbma
HE3HaYUTeNbHO — Ha 60-85%. A Xpom, MONNOAEH, HUKENb UMK BaHA[WiA — U TOrO MeHbLue. Ho
OHW MOTYT MHTEHCMBHO BIWATL HAa JpYrue CBOWCTBA, MO3TOMY WX LUMPOKO venob3yiot Ans
co3faHus 0cobbix craneit. [Jo6asnesne B COCTaB CTanw nouoﬂéuux NpUMeceit C Lenblo
npyuBaHus e 0cobbIX CBOMCTB MOMY4MN0 Ha3BaHNe “NerupoBaxue ' W HbIHE 04eHb MONYNAPHO.
BnusHWe Takux 9NEMEHTOB Ha CBOWCTBA CTanu HOCUT CNOXHbIA KOMMAEKCHbIA XapakTep.
CBOIACTBA KNWHKOB 13 NIErMPOBaHHbIX CTaneil 6yayT He B MOCMESHIOK 04epeab Onpeaensitsea
11 TEXHOJIOTMYECKON OCHALLEHHOCTbH0 NPON3BOANTENS: TEPMOMEXaHNYeckasn 06paboTka Takux
cTanen cnoxHa u Tpebyet BeCbMa HENPOCTbIX TEXHONOIUIA U JOPOroro 060pyA0BaHus.

0co6ble CBONCTBA MHCTPYMEHTANbHbIX CTasnel CBA3aHb! B MepByt0 04epesb C UX NPUMEHeHuem
0 OCHOBHOMY Ha3Ha4YeHWUK — B KOHCTPYKLMAX, WHCTPyMeHTax wnu petansx. loatomy B
NPOV3BOACTBE KMMHKOB 3Ha4MTeNbHAs 4aCTb X NOTEHLWana UCNosb3yeTcs BecbMa cnabo unu
He ucnonb3ayetca Boobule. Hanbonee spkuii npumep — 3To 6b|07p0[{emyu4we cranu. byay4u
NpeAHa3Ha4eHHbIMU NPeXAe BCEro AR BbICOKOMPOU3BOAUTENLHON PE3KU MeTanna, OHU
NpU3BaHbl COXPaHATH BbICOKYI0 TBEPAOCTH (A0 68-70 HRC) npu BbICOKMX TeMnepaTypax — o
700 rpagycos Llenbcusi. O4eBMAHO, HTO HA OXOTHUYBUX HOXax qTa cneuuduyeckas yepra
marepuana — BblCOKas TennoCTONKOCTb, UMK, TOYHEE, KPACHOCTOMKOCTb, — He OyaeT 90060
BocTpe6oBaHa. Hanbonee pacnpoCTpaHeHHble B U3rOTOBMIEHUN KNIMHKOB MapKil CTanei 1 ux
aHanoru npefcTasneHbl B Tabnuue 1. 3a 0CHOBY Knaccuukaunu npuHATa amepukaHckas
cuctema ctaHgapTos AlSI n UNS.

06unue COBPEMEHHbIX BbICOKOKAYECTBEHHbIX CTaned WHOrAa npocTo CTaBuT B Tynuk. J1io60i
NOPSA0YHbIA NPOM3BOAUTENb NPEAYNPEST KNNEHTa Cpasy: WAeanbHoOro BO BCEX OTHOLLEHUSAX
KNMHKOBOrO MaTepuana He CyLLUeCTBYET, ja M HWUKOrAA He Cyluectsosano. Ctanu u Cnnassl —
04eHb LUMPOKMIA Knacc matepuanoB, 06Mafalowux KpaiHuM pasHooOpasuem CBOWCTB W
XapaKTepUCTMK, MHOTME U3 KOTOPbIX ABNSIOTCS B3auMoMCKHatoLwmmm. Ax Bblﬁ?p Ha KIIMHOK —
Henerkuit komnpomucc. U1 Bnpasay, YT0 NPEANOYECTb — BbICOKY M3HOCOCTOMKOCTL PK i
NIerkOCTb 3aTOMKW KNMHKA, OTNNYHYIO YAAPHYIO BAKOCTb N1€3BUS WM YAOOCTBO aKKypaTHOM
peskn? 06unue Mapok, pa3Hoo6pasne cnocoboB ux TEPMO06PAOOTKM, 3afaHne oqpeuenenublx
NPOYHOCTHBIX, PEXYLLMX, aHTUKOPPO3MOHHbIX, XNAAOCTOMKMX M MPOYMX CBOWCTB CAYXKWT
MaTepuanom MHOTMX U MHOTMX 06bEMHbIX TPYO0B.

YenoBeky, npuobpeTaolieMy MW 3akasbiBalolieMy M3fenue, CneayeT UMeTb B BuUAy, YTO,
NOMUMO Mapku CTanu 1 cnocoba ee M3roToBneHMs, G0MbLIOE 3HAYeHWe AN ero OyayLumx
CBOWCTB MMEET Lenbli CMEKTP XapakTepucTuk. 9T0 MaccorabapuTHble M reoMeTpuyeckue
napameTpbl W, rNaBHOE, NMpaBUNbHAs TePMOMEXaHWYeckas 00paboTka KiuHKa — (bflKTOp,
KOTOpBIA BbISBASETCS TONbKO B XO[E ero 3KCryataliy u 0KasbiBaeT peLuatoLLee BO3AevicTBMe
Ha (DYHKUMOHANLHOCTb. [oNpaBuTL HEBEPHO BbIGPAHHOE CEYEHNE UMW CHSATb IULLIHWIA MaTepuan
C KNMHKA MOXHO CaMOMYy UN C MOMOLLbKO TOYMABLUMKA, HO ECNIM NPOM3BOANTENb HaYyaun C
TepMO06PaboTKON, TO MPOLLE W JeLIeBNe KynuTb OPYroi KAMHOK, YeM BO3UTLCA C NE3BUEM,
MOMEHTAIbHO CMUHAIOLLMMCS NPU KOHTAKTE C Maciom Wian KpoLlawumcs npu M3roToBNeHUY
AEPeBAHHOM 3y604MCTKN. TpUYeM CTOUT UMETb B BUAY, YTO XOPOLLMIA MacTep uiu CONMAHbIT
NPOU3BOAUTENb MOXET U3 «HEMOAHOW» CTanu WM3rOTOBUTb KIWHOK, MPEBOCXOAALMA NO
CBOWCTBAM XanTypy, CAeNaHHYIO U3 PeaKuX 1 OPOriX Mapok.
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Tabnuua 1.
Knaccuchukauus craneii, Haubonee nonynspHbIX B U3TrOTOBNEHUU KIMHKOB

NHcTpymeHTanbHble crany
CHIA| ¢
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AISI SR EMIn M ICE: SI. Ni, V, |[Mo,| W, | Poccuitcxuii

O6acts
Yo 1% % % g e [Fegi [ gp i) @naNOR

TNIPUMEHEHUST

A2 1080167~ S s o sFIFRGETS oDt hiodl]r - X6BD l;(:‘pcaey;:‘mu
CTPYMEHT,
0.8 0.4 0.25 1.1 T
HOXOBOYHbIE
TIOJIOTHA, MaTPUIIbI
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L6 0.7- | 0.35 1.00 025- | 1.75 - - SXHM Mornorossie n
0.9 03 TIPECCOBBIE MITAMITHI

Wi 09- 1 020 T 0.20 T = - ya8r Dpessl, TOMOPE,

L CTaMeCKH,
JUACKOBbI€ MHJTHI JUTSt

w2 01. %450- 06 14- 0.15 0614— 0.20 06 1355- 0.1 0.51 5- V9 i g iy

01 | 085-| 1.0-| 04- : 03 | 02- - |04- XBT Sﬁzxv;uenmil )
H PUTEIBHBIN
1.00 1.4 0.6 0.3 0.6 o e ey
ZepeBoobpabarsia-
IOLMI HHCTPYMEHT,
HOXH U5
6GymMaxHOI

TPOMBIIUIEHHOCTH
BnusHue anemeHToB: kpemHuit — YNpYroctb 1 TennocToMKOCTb; MOMNGAEH 1 BOMb(pam —
TENN0CTONKOCTb; XPOM — MPOKANNBAEMOCTb, U3HOCOCTONKOCTS 1 KOPPO3MOHHas CTOMKOCTS;
BOJIb(HpaM, BaHafui U MONMGLEH — CTabUnM3aLNs CTPYKTYPbI NPK 3aKarke, TENNOCTONKOCTb,
Kaponao06pa3oBaHme; MapraxeL| — MPOKANMBAEMOCTb; KPEMHUI — YCTORYMBOCTb K OTAYCKY.

buicTpopexyume cranm

S| G | Mn | Cr ] S, [N,[V, | Mo, | W, |Pocomi

B O6nacts
CKUM
% % % % % | % % % | ananor | TIDUMEHEHHs

M2 [ 0.78-]015-[3.75- | 020- 03 ]020-|45-55| 550-| P6MS HHCTpymeHT st
0.83 0.40 4.50 0.45 0.25 6.75 o6paboTku

KOHCTPYKIIMOHHBIX
MaTepHaIOB pE3aHUEM
BrnsiHue anemenToB: Bonbgpam, BaHaguit 1 mMonubaeH — crabunnsauuns CTPYKTYpbI Npu

3akaJike, TenioCTONKOCTb; XpOM — NpOKanuBaemocTb, Kap6wn006pa305aﬂme; HUKeNb u
MapraHel, — NpoKanunBaeMocCTb.

[ToawmnHuKoBbIe cTanm

ClIA C, Mn, Cr, Si, Mo, V, | Poccuiickuit Ob6nactb
Gl % % % % % % aHanor TIPUMEHEHUS
pi { TIOMIINITHHKOB,
52100 1.00 0.3 1.4 0.25 2 - LIX15 em& i
OBOBIYHBIX YCIOBHSX
154COMM) 1.05 0.50 14.0 0.30 4.0 - - Heramn wmmgﬁ;u;;u
(CPV-1 oD
AMS5749 | 1 15 0.50 14.50 0.30 400 | 1.20 s TIOUIMITHHKOB
| (BG-42)

BAvsiHME 3NEMEHTOB: XPOM — U3HOCOCTOMKOCTb, NPOKANNBAEMOCTh; KPEMHU W MapraHel —
NPOKaNMBaeMocCTb; BOSIb)pam 1 MONUGAEH — TEPMOCTORKOCTb U CTPYKTYPHAS CTABUBHOCTb.

Yrnepoguctele cranu

CIIA C, Mn, Cr, Si, Poccuitckmit O61acTh IPUMEHEHHS

ik % % % % aHaor

1095 09-1.0 03-05 - - 85 TTpyXWHBI 0BIIEr0 Ha3HAYEHMUs
: : - : Peccopsl aBTOMAIIMH, MPYXUHBL

5160 0.56 - 0.75 - 0.70 - 0.15 - S50XTA ecr‘;ou‘smkﬂoro yai s
0.64 1.00 0.90 0.30 o i i

BnusiHne 311eMeHTOB: KpEMHUIA — YNPYroCTb, NOBbILLIEHWE TENOCTOMKOCTY U peﬂaKC.aLl?OHHOIﬁ
CTOWKOCTH; MapraHeL — MpoKasinBaemocCTb; XpOM — YNPyrocTb 1 penakcaunoHHas CTONKOCTb.

Koppo3noHHOCTORKME CTanu

CIIA C: Mn, Cr, Si, | Mo, | Poccuitckuit O61aCTh IPUMEHEHUS
AlSI % % % % % aHajor
420 0.15- | 1.00 12.0 - 1.0 - 20X13,
e e 30X13, PeXyIuit, H3MepUTETbHBIA 1
40X13 XMPYPrHMeCKHit HHCTPYMEHT, AETATH
65X13 TOBBILIEHHOM IPOYHOCTH C BHICOKUM
425m 0.54 0.35 13,5 0.35 1.00 S0X14Ma. || ompos Rl S
440-A | 0.60- | 1.00 16.0 - 1.0 0.75 -
0.75 18.0
440-B | 0.75- | 1.00 16.0 - 1.0 0.75 95X18
0.95 18.0 JleTanu TEIUIOCTOHKHX U
440-C [ 095- | 1.00 16.0 - 1.0 0.75 110X18 KOPPOSHOHHOCTOMKHX NOANIHIIHUKOB
1.20 18.0

BnnsHue anemMenToB: XpOM — KOPPO3MOHHAA CTOMKOCTb; MapraHel| — ayCTeHUTO06pasyHoLLui
3JIEMEHT; KpPeMHUW, MonnbAeH, BaHaguW, TUTaH — TEMNOCTONKOCTb, CTPYKTYpHas
CTabunbHOCTb.

B coBpemeHHOM MarepuanosefgHMM MPOCNEXWBAIOTCS [ABE CTOMKME TEHAGHLW, aKTUBHO
BNusiolLmMe Kak Ha pa3BuTMe CTanei W CnnasoB, Tak M Apyr Ha fApyra. [lepsbin nogxof —
3aJlaHne HyXHbIX CBOWCTB Marepuana 3a C4eT A06aBfieHus 3N1EMEHTOB (erupoBaHue),
U3MEHAOWMUX TeM WNM WHbIM 06pa3om CTPYKTYpY, 3KCMyaTauuoHHble napamerpsl,
06pabatbiBaeMoCTb. BTOpOi Moxof — AanbHeiillee passuTine Teopun TePMOMEXaHU4ECKO/A
00paboTkyu, MO3BONAILLEA NOMAYYUTb HOBbIE, MOAYAC YHUKANbHbIE CBOWCTBA HA [ABHO
W3BECTHbIX Mapkax cTaneil. CMHTE3 3TUX ABYX HanpasfeHWid NO3BONSET CEroAHs A06UTLCS
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MONCTUHE (DEHOMEHANbHbIX PE3yNLTATOB 3a CYeT BbIGOPA HYXHOrO MaTepuana v cosgaHus
ONTUMANbHON TemnepaTtypbl AN TOr0 WAM MHOMO NPUMEHEHUS CTPYKTYpbI NyTeM 3agaHus
ONpefeneHHOi CXeMbl TEPMOMEXaHUYECKON 06paboTKu.

MbI He Gynem yry6naTbCs B AeTanbHbiii Pasbop COBPEMEHHbIX TEOPMI, a Cpasy nepeiigem K
TOMY, 4TO WHTEPECYeT NMpaKTUKa: Kak Gyher BAMSTL COCTAB CTanu U ee Tepmoo6bpaboTka Ha
nu3HococToikocTs PK. [Ins 3T0r0 npupetcs OCBEeXMTb B namsTi OCHOBHbIE MOHATUS,
UCMONb3yeMble B MaTepuanoBeaeHuu.

Teopertuyeckui pasgen

Ha cTpykTypy cTaneit okasbiBaioT BAMSHUE COCTaB U CTpoeHue has, ux pacnpenencHue B
CTPYKTYpe 1 B3anMOofencTme Mexay co6oii. YnpasneHue CTPYKTYPOW 1 NO3BONSET A06UTLCS
TPe6yembIx CBOICTB cTanu. Kakum xe 06pa3om 3To genaercs?

CeroaHs anA 3afaHus BbICOKUX MPOYHOCTHBIX CBOWCTB PEXYLLEro WHCTPYMEHTA ero
MUKDOCTPYKTYPY MbITAIOTCS CAenaTb MakCUManbHO OfHOPOAHON. MpoyHocTh Meranna
MOBBILLAETCA B ABYX CAly4asix: KOTjA B KPUCTAIIMYECKOI peLLeTKe COBEPLUBHHO HeT AedeKToB
W KOra UX NAOTHOCTb AOCTAaTONHO Gonbluas. Wgest KpaitHe npocTa — pa3 BbIPaCTUTL
MOHOKPUCT/IN1 BO3MOXHbIM He NPeJCTaBNAETCS, TO Hal0 nocTaparbCa JOCTUYb OAHOPOAHOCTY
Apyrumd nyTamu. HauGonee monynspHbifi 3aKi0YaeTcs B MakCUMaibHOM HacbILleHUM
KPUCTasNM4ECKOi PeLweTku AedekTamu i HeoaHOPOHOCTAMM. lpyn 3TOM, LOCTUTHYB HeKoero
MWHUMANbHOT0 NOpora HachlleHns AedeKTam, NPOYHOCTb HaqMHaeT CTPEMUTENBHO PacTy u,
AOCTUTrHYB HEKOTOPOTO 3HA4YEHMsi, CHOBA NajaeT 3a Cyer nepeHachILLleHns aedexktamn u
NOABNEHNA MUKPOTPELUMH. CYLUHOCTbIO NpaBUAbHO BbIOPAHHOTO MeTofa ynpaBneHus
CTPYKTYPOIt 1 SBNISIETCS YMEHUE «0NACTb» B 3Ty 06M1ACT, NHAVBUAYaIbHYIO AN KKBO0A Mapki
CTanu, B HyXXHOM MeCTe Ans 3a4aHus Tpe6yemoro coyeTaHnsi CBONCTB. Metogabl — uamenbyenne
3epHa (Hanpumep, B X0fie KOBKM UK MPOKarTku), TepMoo6paboTKa 1 NerpoBasxie.

06b14HO MaTEPUan ans KnuHka noAGMpatoT 3 CneayLLMX rpynn cTanei:

- Ka4eCTBEHHbIE KOHCTPYKUMOHHbIE YINEPOAUCTbIE CTAN:

- VHCTPYMEHTaNbHbIE CTanu;

- NernpoBaHHbie cTanu.

370, KOHEYHO, He 03HaYaeT, yTo NepeveHb Matepuanos OrpaHNYMBAETCA TOMLKO 3TUMM
rpynnami. ONbITHLIA NPaKTUK-MHAMBMAYAN MOXeT YCMeLWHo pabotatb U CO CTansmu, oT
KOTOPbIX CepuiHbIe NPOM3BOAUTENM BOPOTAT HOC. 3T0 MOryT ObiTb YrepoaucTble CcTanm
06bIYHOT0 KayecTBa MMM aBTOMATHbIE (4nA HEOTBETCTBEHHLIX AeTanei, NPON3BOANUMbIX B
00/bLUIOM KOMMYECTBE Ha CTaHKax-aBTomarax, B KOTOPbIX [OMYCKAETCS MOBbILEHHOE
coaepatne cepsl M (hocopa, B CBA3M C 4eM OHYM 06/13[AKT MeHbLLEH BASKOCTbI0.

MpunsTas FOCTamu cuctema MapKNPOBKK CTaneit npeaycMaTpuBaeT CiefyHoLLmii NopAZOK nx
0603Ha4eHus:

- YINepoancTbie CTanu 06bIKHOBEHHOrO KayecTsa Mapkupytotcs Gykeamu CT (cTans),
rnocne KoTopoii CrieayeT YCNoBHbIA HOMep Mapkiu (o1 0 po 6). B mapke GbiBatoT OTPaXKeHbl
TaKXe rpynna, Kateropus v CTeneHb packUCNEHHOCTY CTau.

Mpumep: C11, C12;

- Ka4eCTBEHHbIE KOHCTPYKLNOHHbIE YrepoancTbIe CTanm MapKUpyTCs ABY3HAYHbIMU
um1cbpamu, KOTopbIe ONPeAenaioT cpeaHee colepXaHue yrnepoaa B CoTbIX JONSX NPOLEHT.
Mpumep: 85 — ctanb copepxut 0.82-0.90% yrnepoaa;

- BbICOKOYTNEPOANCTLIE CTANM (MHCTPYMEHTaNbHbIE) UMEIOT nepes mapkoii 6ykay V.
Croswume 3a Hei uMdpbI onpepensioT CpenHee CofepxxaHue yrneposa B JONSAX MPOLEHTa.

Cranu 1 cnnasbl

Mpumep: Y8I — yrnepoavcTas MHCTpymMeHTanbHas ctank, cofepxint 0.80-0.90% yrnepopa u
9 Hua.
ﬁ?)%ua:::sriegmposawoﬁ CTanu MOXHO CyauTb O ee cocTase. [iBe mepsbie UuUpbI
onpemensioT CpeaHee COAEpXKaHue Yrnepoja B COTbIX J0MSX MPOUEHTA, oAHA uudpa ;
cpeaHee COAepXaHue yrnepoja B AeCATbIX AOMSX NPOLeHTa. Byksbl 0603Ha-1ar067 HasBT\;IM
nervpyloLLmx anemexTos: B — Bonbcpam, ~ Maprated, 0 - menp, K, —XKO ansr, . -
monu6aeH, H — Hukenb, P — 60p, C — kpemHuit, T — Tutad, ® — saHaguit, X — xpom, 0 —
antomuHni. Lndpel nocne 6yks onpeaenstoT NpUMEpPHOe NPOLEHTHOE cone;i)xanwe [aHHOro
371eMeHTa B LIEMbIX AVHMLAX, MPUYEM ECNIN 3NEMEHTa COAePXMTCA 0KONO 1% Wnn mMeHblLue,
yndbpa 1 nocne COOTBETCTBYIOLLEI OYKBbI HE CTABUTCA. BNUsHUE NETUPYIOLLAX 3N1EMEHTOB Ha
CBOWMCTBA CTanM TYT PAacCMOTPeHbl He 6YAyT: OHO [J0CTAaTOMHO CHOXHOE, W erepecygT B
nepeyl0 04Yepeib MPOM3BOAWTENs, @ OOLME CBEAEHUS MOXHO MOYEPNHYTh U3 N0 o;:
CrpaBOYHMKA 10 MeTa/oBeaeHuo. Ecnin byksa A CTOUT B KOHLE MapKi CTanu, T0 370 roBop
0 TOM, 4TO CTanb kayecTBeHHas. byksa LUl B KOHLE Mapku 03Ha4aeT, 41O CTanb Mony4eHa
METOAOM  9MEKTPOLUNAKOBOro  MepeniaBa W OTHOCMTCA K KaTeropum
BbICOKOKa4ECTBEHHbIX.
ﬁ;‘;ﬁw?ep: 50XIDA — Ka4yecTBeHHas peCCODHO-ﬂg);/)KMHHa;M(;Taﬂb, copepxatas 0.48-0.55%
a, 00 1% xpoma, Ao 1% maprasua u ao 1% saHagus.
Jxlrél:wp:faafﬂble CTgnm KnaccuuumpyoT no pasfinyHbIM - npusHakam. o Hasﬂaqgﬂmo
NIErMpOBaHHbIE CTany [ENAT Ha KOHCTPYKLUMOHHbIE, UHCTPYMEHTasIbHbIe U CTann ¢ 0CoObLIMM
cBoiicTBamMu. 10 COAEpXaHWUio NervpyroLLmnx 371eMEHTOB, T.6. M0 CTENeHn NerpoBaHHOCTH,
NIErUpoBaHHble CTanu [ensT Ha rpynnbl. 370 Hmsxonermposarﬂbue cTanu, B KOTOPbIX
CYMMapHOe COAepXaHWe NerupyroLmux 3ieMeHTOB MeHblue 2.5%; CpefHenerupoBaqHble,
cogepxatume ot 2.5 10 10% nerupyroLLmMx 35IeMEHTOB; BbICOKOMIErMPOBaHHbIE, COAepXKaLLne
6onble 10% nerupyrowinx 3nemMeHToB. 10 4yucny KOMMOHEHTOB, CYUTas Xeneso, yrnepoa
1 NErupytoLLme 3nemeHTbl, HO npeHebperas NpUMecAMN (Maprasuem, KpeMHUeM, Cepoi u
tochopom), cTanu MoryT 6bITb ABYXKOMIOHEHTHBIMU (YrIEPOAUCTbIE), TDEXKOMMOHEHTHLIMU
(0AMH NerupyroLLnin aNEMEHT), YETbIPEXKOMMOHEHTHbIMM (ABa NErupyroLLMX 3nemeHTa) u T.4.
Cranu, cogepxalime 60nblle Tpex NErupyrownx 91neMeHToB, 00bIYHO Ha3blBAKOT
MHOTOKOMMOHEHTHbIMW WIN CIOXKHOMErMPOBAHHbIMN.
Cranu cneuuanbHOro HasHayeHus MapkupytoTcs ocobbim 06pasom. Hanpumep,
ObiCTpOpeXyLuMe cTanu 0603HavatoTcs Gykson P (mpumep: P18, rge 18 — copepxanue
BO/bhpama B MpoueHTax); Oykea A B Hayane Mapku ykasblBaeT, 4TO [aHHas cTanb —
ABTOMaTHas, MOBbILIEHHOW 06pabaTbiBaEMOCTH; LIAPUKONOLLUMMTHUKOBbIE 0603Haqaro:csf
6yksoii LUl (npumep: LLIX15, roe 15 — cogepxxaHue xpoma B AECATHIX A0NSX npoueHTa — 1.5%);
AMNEKTPOTEXHNYECKNE — J; MarHuTHas ctans — M u T.4.
AHanoruyHeiM 06pasom MapKupyKTCS CTany B psije 3apy6exHbIX HaLMOHaNbHbIX CTaHAAPTOB.
Tak, Mapkuposka no repmaxckoi cucteme DIN cOmepXuUT ykasaHue Ha KONMYecTBO yrnepoaa
1 NEpeyuncneHune nernpyowinx anemeHTos. Hanpumep, nonynspHble repMaHCcKne «HOXEeBbIe»
CTanu mapkupytotcs kak X45CrMoV15 u X89CrMoV18.1. CxoaHbiM 06pa3omM MOCTPOEHbI
(hpaHuyackue craHgaptsl ANFOR u EVRONORM. Bmecte ¢ Tem, B [epmanum cyuectsyer
Hymeponoruyeckas cuctema mapkuposku Werkst.Nr, no kotopoi cranu npucsauBaercs
undposoit Homep. K npumepy, ctanu DIN X45CrMoV15 cootsetcTByeT Werkst.Nr 1.4034, a
DIN X89CrMoV18.1 — Werkst.Nr 1.4112.
B CLUA, cornacHo cucteme ctaHgaptoB UNS, cTanu npucBavBaeTcs YeTblpex- Mau
NATU3HAYHBIA HoMep. [TepBas yudpa NoKa3biBaET 0OCHOBHOMN NErvpyHoLLMin anemeHT. Eciv ato 1,
TO 370 yrnepogucras cranb. Bropas unpa — cpegHee CofiepXxaHnue 0CHOBHOTO NIErUpPYIOLLEro




rnaea setopas

3NeMeHTa B MpOLEHTax, Npu4em ecnu nerupytowlero anemexnta mexee 0.5%, 70 crasures
HOMb. OcTanbHble UMpbl OPMUPYIOT HUCAO (OBYX- WK TPEX3HA4YHOe), OTpaarollee
KONMYeCTBO yrnepoja B COTbIX fonsix npoueHTa. OCHOBHbe NErupylowme 3nemMeHTbI
o603HayatoT Tak: 1 — yrnepon, C; 2 — Hukenb, Ni; 3 — xpom u Hukenb, Cr-Ni; 4 — monn6aeH,
Mo; 5 — xpom, Cr; 6 — xpom u BaHaguit, Cr-V; 7 — Bonibpam, W; 8 — HuKesb, Xpom K
monu6aeH, Ni-Cr-Mo; 9 — kpemHuit u mapradel, Si-Mn. Mpumep: crans 1084 — yrnepogucras
CTasb, He COepXalLas NerupyroLLmux aNeMeHTOB, CO CPeaHUM Konuyectsom yrnepoga 0.84%;
cranb 52100 — xpomucTas cTanb ¢ coaepxaHnem Xxpoma 0kono 2% 1 CofiepXxaHuem yrnepoaa
1.00%; 50100 — xpomucTas cTanb ¢ cogepxanvem xpoma fo 1% (0.45%) v copepxaHvem
yrnepoaa 1.00%.

OnHOBPEMEHHO CYLLECTBYET amepuKkaHckuin ctanaapt AlSI, no KOTOpoOMy UHCTPYMEHTallbHbIe
CTaN MapKUPYHKOTCS NHbIM 06pa3oM, 6YKBEHHO-YNCIIEHHBIM, B 3aBUCUMOCTY OT Ha3Ha4YEHUs 1
cnocoba Tepmoo6paboTku. bykBa A COOTBETCTBYET 3akanfemMoW Ha BO3Jyxe
MHCTPyMeHTanbHo ctanu (Air hardening), a O — 8 macno (Qil hardening). L o3Havaer
HU3KONErnpoBaHHyto cTanb (Low alloy) cneunansHoro HasHaveHus, S — yaapocToiikyto (Shock
resisting), D — xpomucTyto ctanb ang wramnos (Die steel), M — 6bicTpopexylune
monuéneHosbie cnnaebl (Molybdenum HSS alloy) w T1.n. [lpumep: D2, L6, M2.
KoppOo3nOHHOCTOMKNE CTanu MapKUpYHOTCS YMCNEHHO-OYKBEHHbIM 06pa3oM — TPEeX3Ha4HbIM
4nucnom, uHoraa ¢ 6ykeeHHbIMU uHAekcamu. Mpumep: 420, 440C, 440XH.

CerofHsa Ha pbIHKE NPUCYTCTBYET 1 3HAYUTENIbHOE KOMUYECTBO MapOK, UMEoLLMX (DUPMEHHOE
Ha3BaHue, NPUCBOEHHOE UM NMPOU3BOLUTENEM.

13HococToiikocTb PK cTaneii 1 cnnaBoB A0 CUX NOP B NOMyNAPHON NUTepaType OLeHUBaeTcs
TONbKO N0 MX TBEpAOCTW. CyLIHOCTb M3MepeHns TBEpPAOCTW Mo Haubonee MOMynspHOMY
metody (no Poksenny) 3aknto4aeTcs BO BAAB/MBAHWN HAKOHEYHMKA C afIMa3HbIM KOHYCOM
WU CTanbHOMO Lapuka B MCMbITyeMblid 06pasel, BO3AENCTBMEM [BYX MOCMEA0BaTe/bHO
npunaraembix Harpy3oK (MpeaBapuTenbHO N OCHOBHOIA) 1 N3MEPEHUEM ANNHbI OCTATOYHOMO
npupaLleHns rnyouHbl BHEAPEHUS HAaKOHEYHMKA MOCNe CHATUA OCHOBHOW Harpysku.
HakoHeYHWK npefcTaBnifeT co60M anmasHbli KOHYC ¢ yrnom npu BepunHe 120° unu cranbHon
3aKaneHHbl Wwapuk guametpom 1.588 mm. [uanasoH u3mepeHus TBEPLOCTW KIMHKOB MO
metody Poksenna npowussogutcs no wkane C (ectb ewe wkansl A, B, D u F, ot Hee
oTnmyatowmecs) u coctasnser ot 20 go 70 HRC. «Pa6o4wii auana3oH» TBEpAOCTei
NOAABNSAIOLLEro 60MbLIMHCTBA KITMHKOBbIX CTanei nexut B uHtepsane ot 42 go 61 HRC. 310
HE 3HAYWUT, YTO KJIMHKM HE MOTYT WMEeTb 3Ha4yeHU TBEPAOCTU BbIlIE WAW HUXE 3TOr0
MHTEepBana. [IpocTo MoBbILLIEHUE TBEPAOCTI 6ONbLINHCTBA TPAANLNOHHBIX MAaTEPUANOB CBbILLE
61 HRC npuBOAUT K MOBbILLEHHONA XpynKocTi PK HOpManbHOW AN HOXeN TOMLMHBI, B TO
Bpems Kak 3afjaHue TBeppocth Hwke 42 HRC He o6ecneynBaeT [OCTaTO4HOM
n3HococTonkocT PK, Heo6xoaumoi ans pas3pesaHus TPaanuLMOHHOrO0 accOopPTUMEHTa
matepuanoB 1 BewlecTB. OrpaHuyeHHOEe MPUMEHEHWE KIWHKA C HU3KUMU MOKa3aTensmu
TBEPAOCTU HAXOAAT B PSAAE CMOPTUBHbIX AWUCUMNAMH (METaHWe HOXeW), B M3rOTOBNEHUM
MCTOPUYECKUX PEKOHCTPYKLMIA, CYBEHWPHOW NPOAYKUWW W psfe CreunanbHbiX MOAeneil.
KnvHku, nmetoLne BbICOKYH0 TBEPAOCTb (61-63 HRC), mcnonb3ytoTcs Ha MoOBapCKMX HOXax B
ANOHCKOM Tpagnuuum B CBA3M ¢ 0C060M TEXHUKON PaboTbl UMU.

CornacHo 06LLenpuHATLIM NpaBunam, Hanbosee NONynApHbIE B COBPEMEHHOM NPOM3BOACTBE
KNWHKOB KOppo3uoHHocTonkue ctanu 410 rpynnbl (0TEYECTBEHHbIN aHanor — 20X13)
3akanusaioT Ha TBeppocTb 40-44 HRC; 420 rpynnbl (30X13 n 40X13) — ot 48 go 54 HRC;

Ctanu u cnnaebl

425 rpynnbl (50X14M® 1 65X13) — ot 54 o 57 HRC; 440A — ot 55 no 57 HRC n 440C
(110X18) — ot 56 no 60 HRC.

Tabnuua 2. y
MpvMepHbIi NepeBoz 3Ha4eH TBEPAOCTU
OTHOCUTENbHO LWKanbl G cnbITaHuit no Poksenny (HRC)
3naueHus TBEPAOCTH 1o mKaie C (Poxseiun), HRC
Ilxana Jinanason 25 30 35 40 45 50 55 60 | 65
TBEPAOCTH 3HAYCHHUH _ , .
BpuHENb 80 - 445 253 286 326 371 | 422 | 479
E:ygogoll 97 - 920 276 313 357 409 | 468 | 540 227 ;353 251
: 4 45 :
1-10 35 3.5 3.5 4
I;ﬁ:ai;;m 59 - 86 63 65 68 70 73 76 | 78 81 84
mKana A,
HRA . - : _ ’
Poxsent, 41 - 100 95 - - -
mkana B,
HRB 4
PoxseIt 39-77 44 48 52 52 59 63 | 67 71 75
mxana D,
= 81 90
54 60 67 | 74
HS 17-97 38 43 48 _
ﬁ:g;;en 390-2450 | 838 952 1095 1268 | 1480 | 1747 | 2087 | 2493
TIPOYHOCTH,
MIla
BuKKepC 20 - 1800 266 302 344 392 | 448 | 513 | 594 689 | 833
HV
Tabnuua 3. 1 g
XyMuyeckuii coctas cranei 400-i rpynnbl
ConepXaHue JeMEHTOB B % .
’21421“0 (e Mn Si Cr Mo Ni S I(’) =
410 * 0.15 1.00 max 1.00 max | 11.50 - - 0.50 max | 0.03 max .04 max
13.50
max
410 ** 0.15- 1.00 max | 1.00 max | 12.00- = 0.50 max | 0.03max | 0.04 max
14.00
0.40
425 Mod 0.50 - 1.00 max 1.00 max 13.00 - 0.80-1.20 | 0.50 max | 0.03 max 0.04 max
0.55 14.00
410 A 0.65 - 1.00max | 1.00max | 16.00 - 0.75max | 0.50 max | 0.03max | 0.04 max
0.75 18.00

HWeM Yrnepofa HocAT
*PagnosngHocT cranu Tuna 410 C NOBbILLEHHbIM cofepxa yrnep

0603Haserne 410HC (HomuHanbo 0.21% G).
**PagnopugHOCTM cTany Tuna 420 C NOBbILIEHHBIM COfepXaHUeM Hyrnepoaa HocAT

0603HaseHne 420HC (HomunansHo 0.44% C).

OfHAKO KM0YeBbIM [ANS MOHUMAHUA Pasninins CBOWCTB Matepuana Knvmga ﬂBJ‘IﬂeTr(éS; :g
CTONLKO MPOLEHTHbIA COCTAB U TBEPAOCTb, CKOMbKO MOHATUE CcTpyKTYpbl. OHa nen:mﬂ :
MaKpOCTPYKTYpy W MUKPOCTPYKTYpY. U3yuenne MaKpOCTPYKTYpbI npov%soun e
MPVIMEHBHUEM OMTMYECKUX CMCTEM HEGONbLIOTO YBENNEHNA — 1o 32 pas. ToC yMTb y
GMHOKYNISIPHBIE MUKPOCKOMbI. G X NOMOLLBI0 MCCEAYIoT U3NomM (N0 HEMY MOXHO CYA
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Tabsmua 5.
MexaHu4yeckmne cBoCTBa TEPMO0O6PABOTAHHBIX MAPTEHCUTHBIX KOPPO3MOHHOCTOMKIX CTanen
Tepmo- T410 (0.14%C) T420 (0.25%C) T425 (0.55%C) T440A (0.62%C)
obpaboTka 3akaska c 982 °C 3akaska c 1038 °C 3akaska c 1038 °C 3akaska c 1038 °C
TeepaocTs Ilpenen Tlpenen TeepocTs Tpenen Ipenen Teepaocts TIpenen TIpenen Teepnocts Tlpenen Tlpenen
no TeKyJecTH, TPOYHOCTH, no TEeKY4eCTH, MPOYHOCTH, no TeKY4ecTH, NPOYHOCTH, no TeKy4ecTH, NPOYHOCTH,
Poxsesny 0.2% YS, UTS, Poksemry 0.2% YS, UTS, Poksemty 0.2% YS, UTS, Poxsenty 0.2% YS, UTS,
Ksi (MPa) | Ksi (MPa) Ksi (MPa) | Ksi (MPa) Ksi (MPa) | Ksi (MPa) Ksi (MPa) | Ksi (MPa)
Orxur 81 HRB 45.4 80.4 85 HRB .5 85.8 90 HRB 57.4 86.3 94 HRB 51.6 108.4
(313) (554) (355) (592) (396) (595) (354) (747)
3akaika + 43 HRC 156.1 202.9 48 HRC 190.1 255.2 53 HRC 2009 270.9 54 HRC 229.0 293.3
OTITYCK (1076) (1399) (1311) (1759) (1385) (1868) (1579) (2022)
(204° C)
3akaska + 40 HRC 148.3 187.0 44 HRC 176.0 229.6 50 HRC 197.2 250.8 50 HRC 220.2 272.6
OTITyCK (1022) (1289) (1213) (1583) (1360) (1729) (1518) (1879)
(288° C)
3akanka + 40 HRC 145.8 186.1 45 HRC 179.0 2329 53 HRC 196.0 245.1 S3HRC | 222.0 273.2
0’m6ycl< (1026) (1283) (1234) (1606) (1351) (1690) (1531) (1883)
(316° C)
3akanka + 41 HRC 132.9 188.5 46 HRC 185.6 236.0 53 HRC 210.6 255.1 53 HRC 233.6 272.8
OTIIyCK 916) (1300) (1280) (1627) (1452) (1759) (1610) (1881)
427° C)
3akaika + 41 HRC 122.6 188.3 46 HRC 179.3 233.0 52 HRC 198.4 234.8 52HRC | 212.6 269.5
OTIIyCK (845) (1298) (1236) (1606) (1368) (1619) (1466) (1858)
(482° C)
3akanka + 35 HRC 127.9 154.3 36 HRC 137.9 158.5 43 HRC 176.6 208.0 41 HRC 147.0 177.5
OTTTyCK (882) (1063) 951) (1093) (1218) (1434) (1013) (1224)
(538°C)
3akaska + 98 HRB 85.5 111.2 23 HRB 94.6 121.6 29 HRB 107.8 135.7 31 HRB 105.5 135.4
OTIYCK (589) (767) (652) (838) (743) (936) (727) (933)
(649° C)

sedols esewul
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Han6onee uenecoobpasHo W3y4eHue TLIATENbHbIM BU3yanbHbIM OCMOTPOM CTPYKTYpbI
MOBEPXHOCTU U PK KNMHKOB, 3rOTOBNEHHbIX:

- U3 NUTbIX cTanen (6ynatos);

- W3 CTarneil, Nosy4eHHbIX METOAAMI KY3HEYHOW CBAPKK (HaMacKoB);

- N3 cTanen, NoayyeHHbix MeToAamu AN EY3N0HHON CBAPKKU (MHOTOCTORHbBIX
HEPXXABEIOLLNX MAKETOB);
- METoZamu py4HOW KOBKW.
Haubonee 4acto Ha HUX OTME4arTCS HENpoBapbl, TPeLMHbl, Je(eKTbl CBAPHbLIX LUBOB.
KputnyHoCTb Takux Jed)eKToB 0COOEHHO BesinKa npu ux Bbixode Ha PK, T.K. npu Harpyske B
X0fle PaboTbl BO3MOXHbI CKOMbl LENbIX Yy4acTKoB ne3sus u (unu) octpus. KpynHbie
HEenpoBapbl MOryT yx0auTb Bray6b KAWHKA. [pu M3rMOHLIX WKW YOAPHBIX Harpys3kax, B
3aBNUCUMOCTW OT HampaBsfieHWs CIIOEB MaTtepuana, 370 MOXKET MOBMieYb TakKe MONOMKY
KNuHKa. K coxanexuio, NpoM3BOAMTENM HE TONbKO Aaneko He BCerga CamoCcTOATENbHO
0TOPAKOBbLIBAKT M3AENNS C TakuMu AedeKTamn, HO W enatoT MOMbITKK UX MACKMpOBaHWA
MyTeM, HanpuUmep, 3a4eKaHNBaHNSA HENPOBAPOB MArKUM METANIOM, UMEHOLLM MOX0XMNA LiBET.
Ecnu «cny4yunoch CTpawHoe» W KIMHOK criomancs, 06patuTe BHUMAaHWEe Ha 3epPHUCTOCTb
n3noma. l13nom, B 3aBUCMMOCTY OT XapakTepa paspyLUeHus MeTanna (Xpynkoro uiv BA3Kkoro),
MOXET 6bITb pa3HbiM N0 OpMe, BUAY U CMOCOBHOCTI K OTPXKEHWUIO CBETA. AHanu3 nsnoma
M03BOJISIET YCTAHOBUTb MHOrMe OCOOEHHOCTM CTPOEHWS METansos, a B pAde Chy4yaes M
NPU4MHBI paspyLueHns. Mo BHELLUHEMY BULY 13710Ma pasfinyarorT:
- KpUCTanin4yeckun (CBETMbIA) W3/10M, MOBEPXHOCTb paspyLlleHus KOToporo
XapakTepu3yeTcs Hamuqumem ONecTAWMX MNOCKMX Y4acTKOB. Takoi M3M10M CBOWCTBEHEH
XPYNKOMY PaspyLUeHUIo;
- BOJIOKHUCTbIA (MaTOBbIit) U3710M, MOBEPXHOCTb KOTOPOrO COLEPXKUT BECbMA MENKue
yCTynbl — BOJIOKHA, 06pasylolinecs npu nnactuyeckon Aeopmauuy 3epeH B mpouecce
paspyLueHus. ITOT U3NI0M CBUJETENLCTBYET O BASKOM PaspyLLeHun.
i3nomM MOXeT MMeTb 1 CMELUaHHbI xapaktep. Ecnu Bbl He o6nagaete HEO6XOAUMbIMM
3HaHWUAMU YepT W3NOMOB W METOAOB MX MAeHTU(UKaumu, To o6paTuTech K ChneuuanucTam
COOTBETCTBYHLLEro Npochuns. 06bI4HO KPYMHOE U HEOZHOPOAHOE 36PHO, HeXapaKTepPHbIA ANs
[AHHOTO KJIMHKA Xapaktep W3noma (Xpynkul Ha TUOKWMX KNUHKAaX, KaMHEBWAHbIA Ha
HEPXXaBEIoLLMX CTANAX U T.4.) — NOBOA NPebsBATbL U3rOTOBUTENIO PEKaMaLMI0: KaK Npasuio,
NONOMKM MO NpU4nHe AedeKTOB MaKpOCTPYKTYPbl MOXHO YeTKO OT/MYWTb OT MOJIOMOK,
BbI3BAHHbLIX HEBEPHLIM MWW HEOPEeXHbIM MCMONb30BaHMEM HOXa. 3nom He cnuwkom
Ka4eCTBEHHbIX AAaMACKOB [IEMOHCTPUPYET CTYMEHYaTyl0 CTPYKTYpPY C «Lliarom» B LecsTble J0Nu
MUINUMETPA, PacCNOeHWe Ha MNAacTUHbI TaKOW XKe TOMLLMHbLI 1 HEMETIINYECKME BKIOYEHUA.
13y4eHne MUKpPOCTPYKTYPbI MPOU3BOAUTCS CPEACTBAMU OMTUYECKOW W 3NEKTPOHHOM
MUKPOCKOMUU, @ TaKXKe CrEeKTPasnbHbIX aHanu3atopoB Ha Mukpownudax. OnTuyeckue
MUKPOCKOMbI MO3BONAKT UCCEA0BATL CTPYKTYPbI (B T.4. HA PEXYLUMX KDOMKAX) C YBENUYEHUEM
ot 100 go 1500 pa3. OnekTpoHHble MUKpockonbl gaoT ysenuyeHue 100000 pa3 u Gonee.
MukpocnekTpanbHble aHan1aaropbl JatoT NPELACTaB/EHNE O PacnpeaeneHni 3NeMEHTOB B CNlaBe.

CTpykTypa cTanu nocne TepMu4eckon o6paboTku

Korma atombl [Byx wnu 6osee 3/1EMEHTOB MOryT OAHOBPEMEHHO Y4acTBOBATb, MPUYEM B
pa3HbIX NpoOMopuuaX, B 06pa3oBaHMM HEKOTOPOW CTPYKTYPbl U 3aHUMATb B Heil pPasnnyHble
aTOMHble No3uuun, T0 06pasyeTcs TBepAbIA pacTBop. Ma3bl coeaMHEHWIA xene3a (heppuT,
MapTEHCUT, ayCTEHWT) ONpefensioT HemoCPeACTBEHHO MO PEHTreHOrpamMmam, CHSTBIM CO
WNMEOB aHann3npyemon cranm.

Crtanu u cnnasbl

a3bl, BCTPEYAIOLIMECS HA CTPYKTYpax CTanu, 310:

q (®eppuT — TBEPAbIA PacTBOp YrnepoAa B XKenese. Kpuctannuyeckas pewerka —
06beMHO-LEHTPUPOBAHHbIV KYO. OH MarHuTeH v BecbMa nnactuye. Teepaoctb (epputa 800-
12900 Mrlljememm _ XMIMUYECKO® CoeaMHeHue xenesaa ¢ yrneposom Fe3C. OH UMeet CoxHYH
POMOV4ECKY!0 KPUCTANNNYECKyt0 PELIeTKY, BbICOKYH0 TBEPAOCTb ~HV 10 000 u Becbma
XpynoK.

3. AyCTEHNT — TBEPAbII PACTBOP YrNEPOAA (00 2%) 1 NErvpyoLLIAX 31eMEHTOB B XKENe3e.
KpucTannu4eckas peLerka — KyG C LeHTPUPOBaHHbIMY rpaHamu. OH HemMarHuTeH, NNOTHOCTb
ero 60MblUe, YEM APYruX CTPYKTYPHbIX COCTABAAIOMX CTail. B yrnepoaucTbix CTansx
ayCTEHWT YCTOM4MB MNPy Harpese Bbillie 723 °C. B npouecce OxnaxzeHus CTanu OH
npespaLLaeTcs B Apyrue CTPYKTYpHbIE cOCTaBNAOLLME. B 3aBUCKMOCTY OT COCTaBa CTanu n
YCAOBUA OXNKAEHNSA, aYCTEHUT MOXET COXPAHUTLCS YaCTU4HO B YrNepoancTbix Wi
NernpoBanHbx cTanax (T.H. 0CTATOYHbI ayCTEHWT) WM NOMHOCTbIO (HaNpuUMep,
HepXaBetoLLne XPOMOHNKENeBbIe cranm). ;

HanGonbLiee PacpoCTPaHEHNe Ha KNMHKaX MOMy4uni CriedytoLLne CTPYKTypbI.

1k Mepnut (3BTEKTOMA) MNPeACTaBnser co6oit CMeCb q)ePpMTa N LEMeHTUTa,
o6nafatoLyto 60NbLIOA MPOYHOCTBIO U MAACTUHHOCTBIO. TBepablii LEMEHTUT OKpYXaet
o6nacTv hepputa, 06pasys 061acT MakpoCTPYKTYpbl, KOTOPbIE B 3aBUCUMOCTH OT cpoprJ
MOryT 6bITb NNACTUHYATLIMU AN 3EPHUCTBIMA. TBep/0CTb NNACTUHYATOrO NepanTa CpefHen
ANCNEPCHOCTY (Pasapo6/IeHHOCTH Ha yacTuubl) 2000-2500 MIa, 3epHUCTOrO 1600-2200 Ma.
OCHOBHbIE CTPYKTYpbl NEPAUTHOrO TANA: NepiuT, cop6ut unu TpocTUT. OHK NPEACTABNAOT
060/ (DeppUTO-LEMEHTUTHbIE CMECU Pa3Hoil CTEMeHu AWCMEPCHOCTU nnacrlnnqamro
CTPOEHMS, T.€. B HAX 4ACTULib! LIEMEHTUTA NMEIOT thopmy H{\aCTMHOK.v Camon rpy?om CMECbi0
9BASIETCS MEPNIAT, a Camoil AMCMEpCHOR (1 MOTOMY Camov TBEPAOW W MPOYHON U3 HUX) —
TPOCTHT, Tak Kak OH 06pa3yeTcs npw 60bLLEN CTENeHN NepeoxnaxaeHns.

2 MapTeHcuT — Uronb4aroro BiAa MUKPOCTPYKTYPA, Habnofaemas B MOABEPrHYTbIX
3HAYNTENBHOMY NMEPEOXNAK/IEHIIO HEKOTOPbIX METaIMHECKHX CrnaBax i YUCTbIX Merannax.
Mocne 3akankyu CTPYKTypa [O3BTEKTOUAHBIX U IBTEKTONAHbIX yrnep?mncmx cTanen cocTouT
13 MapTeHCUTa, a 3a3BTEKTOMAHBIX — U3 MapTeHCUTA 1 BKPaN/IeHn 3EPHbILLIEK BTOPUYHOTO
uemeHTUTa. MapTeHCUT — OCHOBHAs CTPYKTYP 3aKaneHHO CTanu, KoTopas 06ycnosnuBaet
MaKCMMaribHOe MOBbILLEHUE ee TBEPAOCTU.

HanGonee W3BECTHBIMM CMOCOGAMU YMPOuHEHWs, BeyWUMIA K YBENUYEHUIO MONE3HON
MNOTHOCTY [eCHEKTOB, ABNAIOTCS MEXaHM4ECKII HAKNen, N3MeNbYeHne 3epHa i TepMuyeckas
06pa6oTka. lpMMepOM MeXaHW4eckoro Haksnena fBNAETCA NPaKTuKa oTouea Kocbl. B
NPOM3BOACTBE KMWHKOB OHA HblHe pefka. MenkosepHuctas CTpyKTypa CTaiv CerogHs B
OCHOBHOM 3a/ja6TCs B XO/€ €6 W3rOTOBMEHNs, 1 0CHOBHAA 3aa4a NPOM3BOANTENS KNWHKa —
HE MCNOpPTUTL MaTepuasn npyv TEPMUYEcKo 0GpaboTKe BCIEACTBUE €ro neperpesa CBblLLE
KPUTWYeCKUX TeMNeparyp, Ha KOTOPbIX 38PHO BHOBb Ha4MHAET pacTul. ﬂoaTo!wy 0CTaHOBMMCS
Ha TepPMU4eckoil 06paboTKe Kak OCHOBHOM MexaHu3me 3ajiatns HyxHOU CTPYKTYpb! Ha
COBPEMEHHbIX KIUHKax. [pu 3aTBEpAeBaHMN pacriiaBa BbICOKOYTNEPOANCTON cTanm
06pasyioTcs 3epHa-KpucTannbl PasnuiHon Bennyntbl 1 (opMbl, MO rpaHALaM KOTOPbIX
BbIIENIAETCA LieMEHTUT, 06pa3ys TaK HasbiBaemylo LIEMEHTUTHYIO CETKY. Mpn 00bI4HbIX
PeXUMax TepMOMEXaHN4ecKoil 06paboTKi OT/IMBOK LIEMEHTUTHAS CeTKa LieneHanpasieHHO
paspylwiaeTcs NpakTM4ecKM MONHOCTbIO, W MOMy4aeTcs NCeBA00AHOPOAHAR Ha ypoBHe
MaKpOCTPYKTYpb! (KBa3UromorexHas) 6eaysop4aras crajb.
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Mpu 6bICTPOM OXNMAXAEHUM CTANN pacnaj ¢ 00pasoBaH1em LieMeHTUTa 1 (eppuTa He ycresaer
NPOV30MTY, U BO3HWUKAET MapPTEHCUT, COAEPXKaALLWA YI7epoa B COCTOSHUM TBEPAOrO PacTeopa,
CTPYKTYpa KOTOpOro npefcTasnser co6oi AeOpMUPOBaHHbIA aycTeHnt. OfHaKO 3akaneHHas
CTanb NMPaKTU4eCKM HepaboTocrocobHa M3-3a BbICOKOW XPYMKOCTYW, MPUCYLLEA MapTeHCUTy, 1
BbICOKOTO YPOBHSI 3aKanO4HbIX HAMPAXEHW, KOTOpbie BO3HMKAIOT M3-32 04eHb ObICTPOro
OXNKJAEHUA U MOTYT BbI3BaTb KOPOOJEHWE KNWHKA WM [aXe MNOSBIEHWE B HEM TPELUWH.
MoaTomy nocne 3aKasnku NPOBOAUTCA 3aKNK4YUTENbHAA Onepauus TepMoo6padboTku — oTnyck. Ero
OCHOBHas Leflb — CHW3UTb YPOBEHb OCTATOMHbLIX 3aKANOYHbIX HANPSKEHWA, NONY4UTH
pa6oToCnoCO6HbIE CTPYKTYPbI 1 COOTBETCTBYIOLLVE UM CBOMCTBA — TBEPAOCTb, M3HOCOCTONKOCTD,
MPOYHOCTb, YNPYroCTb, MNACTUYHOCTb, YAAPHYIO BA3KOCTb. OObI4HO NpU 3akasnke OXNaxaeHue
3aKaH4MBAKOT NPU KOMHATHOI TeMnepaType. B HEKOTOPbIX CTansix ayCTeHUT pacnafaeTcs Huke
Temnepatypbl 20 °C u Mo3TOMy B CTPYKType COXpaHsieTcs 6onee MSArkuiA B CPaBHEHUM C
MapTEHCUTOM OCTAaTO4HbIA ayCTeHUT. Ero Hanu4yue CKasbiBAaeTCs HEeratuBHO Ha MPOYHOCTHbIX
cBoiicTBax PK, M0oaTtomMy Ha HEKOTOPbIX CTansiX OXNaXEHWe 3aKaHYMBAOT Ha 06O0see HU3KUX
Temneparypax. Takon Buz TepMo06paboTKN MOAY4UN HA3BAHUE KPUOrEHHON.

Tabnuua 6.
CpaBHUTENbHAs TBEPAOCTb CTPYKTYPHBIX COCTaBAsOLWMX cTanu ¢ 0.9% yrnepoga
CrpykTypa Tsepmocts, HB
Deppur 60 - 80
ILlemeHTHT 800 - 840
Ilepaut:
3ePHUCTBIA 160 - 190
TUTAaCTUHYATBIN 190 - 230
CcopOUTO0OPa3HEII 230 - 260
Copbutr 250 - 300
Tpoctut 300 - 400
CMecH TPOCTUTA C MAPTEHCUTOM 400 - 650
MapreHcur 650 - 750
MapreHcuT nocie ynpoyHsiouero ormycka | 700 - 750
AycTeHUT 200

Mpy OTNYCKE MapTEHCHUT CMIOCOGEH NEPExXOANTh B PYrue CTPYKTYPHbIE COCTABNSIOLLNE — OBIAHUT,
TPOCTUT WAN COPOMT, KOTOPbIE XOTA U He TaK TBEP/bl, KaK MapTEHCHT, HO U He XpynKu. 36bITo4HO
PaCcTBOPEHHbIIA YrNepoA MOXET BbIAENUTLCA B COCTABE LIEMEHTUTA MpW OTMYCKE CTan, 4To
MPUBOAWT K BO3HUKHOBEHWKO MEKO3EPHUCTOI CTPYKTYPbI NEpAuTa.

CTpyKTypa CTanu 04eHb CWNMbHO 3aBUCWT OT YCIOBWW OXMAXAEHUs U (1K) MOCHeayHoLLero
oTnycka. MapTeHCUTHbIE CTanu MPOSIBMSIOT BbICOKYIO TBEPAOCTb. B CTansx C nepnuTHOM
CTPYKTYPOW TBEPAOCTb 3aBUCUT OT Pa3MepOB, KOMMYECTBA W pacnpeaeneHins 3epeH LEMEHTUTa,
06NafjatolLnx BbICOKOW TBEPAOCTLIO: YEM CWMNbHEE BbIDXEHA MENKO38PHUCTOCTb TEKCTYPbI,
COCTOSILLEN 13 GONBLUOTO YXCNA NIOTHO YNIOXEHHbIX MEMKNX 38DEH, TEM BbILLIE TBEPAOCTb CTaM.
MeaneHHoe 0XNaXAeHNe CTa UK OTXKUT PY TEMNEPaType HECKOMbKO Hbke 723 °C npusoaut
K MEANEHHOMY pacnafly MapTeHcuTa, B peaynbrate Yero BO3HMKAET NepnuTHas Tekctypa ¢
3epHaMi KpynHOro pasmepa. bofee TOHKYIO MepAUTHYIO TEKCTYpy MOMy4aioT, WCromb3ys

Cranu u cnnasbl

GoNbLUME CKOPOCTU OXNaX/EHNA (KOTOPbIE NPUBOASAT K MAPTEHCUTY) U MOCNeayIoWNA OTNyCK
fipy CPe/iHew Temneparype okono 400 °C. Mpu 605ee HU3KNX BUAax oTnycka, TPaANLMOHHbIX A
KOPOTKVX KIMHKOB, 06pa3yeTcs CTPYKTYpa, COCTOALLAR U3 MapTeHCuTa.

nuua 7.

Ta?’lpml;l)om TBEPAOCTI HEKOTOPbIX MapoK YITIEPOANCTOl CTani nocne KpUoreHHo 06paboTky
Mapka Konu4ecTBO OCTaTOYHOrO ayCTEHUTa, % IIpupocT TBEPAOCTH
CTATH NOCJIE 3aKAIKU nocsie kpuoo6padotku | HRC mocine

KpHUO0OpaboTKH
Vi 1o 5 1o 1 0.5
V8 3-8 1-6 1.0
V9 5-12 3-10 1-1.5
X05 15-30 2-14 3-7
X 10 - 28 5-14 3-6
9XC 6-17 4-12 1.5-2.5
Ix15 9-28 4-14 3-6
6XT 8 6 1
XBI 13 -45 2-17 10

Mpy HUSKOM OTMYCKE, BCMIEACTBUE YACTU4HOO BbIAENEHUS U3 KPUCTANINYECKOW PelLeTKi
MapTeHcUTa M3BbITOYHOrO YIIEpOAa B BUE BbICOKOAMCNEPCHbIX KapOUAOB 1 YMeHbLUEHNA
BHYTPEHHUX HanpsKeHW, XpynKkoCTb CTanu HECKONbKO CHUXAeTcs, a ee TBEPAOCTb
W3MEHSETCS He3Ha4UTenbHO. MapTeHcuT, 068HEHHbIN YrIePOAOM MPU OTMYCKE, Ha3bIBAETCS
MapTeHCUTOM OTMYCKa v NPe/CTaBAseT COGO0M YXKe 0CTaTO4HO PaboToCNoCOGHYI0 CTPYKTYPY.
Huakomy OTMycKy NOABEPraloTCs W3LENWs, KOTOPble [OMKHbI ObiTb TBEPAbIMM U
W3HOCOCTOMKUMM: KNUHKM C BbICOKMUMM peXylwmmu csoictBamu. OObIYHO «MATKUiA»
ManoyrnepoaucTblii MapTeHCUT MPUAAET KMWUHKY BbICOKYIO MAACTU4HOCTb W YAApHYi0
BASKOCTb, @ «TBEP/blii» BbICOKOYINEPOANCTbIA — BbICOKYO TBEDAOCTb U XPYMKOCTb.

Mpn cpeaHem OTNYCKe MApTEHCUT PacnafaeTcsi YXe MOMHOCTbIO Ha TPOCTUT OTMmycka
38PHUCTOr0 CTPOEHUA (KPUCTAN bl LEMEHTUTA B HEM UMEIOT OKPYITy0 h0pMmY),  BHYTPEHHUE
HaNPAHKEHNS 3HAYUTENLHO CHKAKOTCS. CTanb C TaKOW CTPYKTYPOiA XapaKkTepuayeTcs MeHbLUen
TBEPAOCTHI0, BbICOKO/ YNPYroCTbHO MPY MOBBILIEHHO NAACTUYHOCTH W YAAPHOW BSIBKOCTH.
MoaTomy cpefHuit OTNYCK NPUMEHSIOT ANS NONYYEHUA YIPYrOBASKUX SLENNN — cabnu, Meyu
W np.

Mpu BbICOKOM OTMyCKe MOMy4aeTcst CTPYKTypa COp6UTa OTMyCKa 3ePHUCTOr0 CTPOeHWs, a
OCTaBLUMECS MOCNe 3aKanku BHYTPEHHWE HAMPSHKEHUS MOYTU MOSHOCTbID CHUMAKTCA.
TBEPAOCTbL M NPOYHOCTL COPOMTA OTMYCKA HIDKE, YEM Y TPOCTMTA OTMYCKA, HO BbILLE, HEM Y
CTPYKTYP, MoMyyaemblx NOCNe HOpManu3aumy 1, Tem 6onee, nocne omxura. B 10 xe Bpems
COPOUT OTNyCKa MMEET BbICOKYI) MNACTUYHOCTb M 0YEHb BBICOKYHO YAApHYHO BA3KOCTb.
Mo3Tomy BbICOKMIl OTMYCK MPUMEHAIOT NS MOMY4eHUs U3LENUit C MaKCUMAIbHO BbICOKOW
BABKOCTBIO M MOBBILLEHHOM MPOYHOCTbIO, PAOOTAIOLLMX B YCNOBUAX BbICOKMX CTATUHECKUX,
ANHAMUYECKMX 1 3HAKOMEPEMEHHBIX Harpy3oK.

Takum 06pasom, CTpykTypa MeTanna KnuHKa [OCTaTOYHO YyBCTBUTENbHA K MOBbILIEHHbIM
Temnepatypam. Mo 3Toit Mpu4MHE CTOUT u3GeraTb Cnyyaes WUCMOMb30BAHUA KMMHKA Mpw
BbICOKOW Temnepatype (K MpuMepy, KOMaTbCs UM B rFOPA4YMX YIMAX) win 4pe3mepHo
MEeperpeBath ero B X0O4€ 3aTOMKW W PEMOHTA Ha 3NeKTPOTOYMNEe WAU BOANOYHOM Kpyre.

“
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Pesynbratom neperpesa MOXeT CTaTb PE3KOE MafeHNe PEXYLLUNX 1 MPOYHOCTHbIX CBOWCTB.
CpaBHuTENbHAA OLEHKA OTHOCUTENbHOW W3HOCOCTOWKOCTM CTPYKTYP B  YCIOBUAX
OMHAaMUYECKOro (pPaBHOMEPHOr0) WM3HOCA MOKa3biBAeT LOCTATOYHO 3HAYUTENbHYI) PasHULY
MexXay HuMu. Hanbonee HU3KOM M3HOCOCTOMKOCTLIO 06/1afaeT CMech (eppuTta ¢ nepauTom,
Janee crnedyetr NepnuT C LEMEHTUTOM W, B NOPSAKE BO3PACTaHWUS, MAPTEHCWT, ayCTEHMT,
ayCTEHUT C KapOuaamu, ayCTeHUT ¢ MapTEHCUTOM, MapTEHCUT ¢ kapoupamu. lpu yaapHom
Harpy)>XeHuM KapTuHa Pe3Ko W3MEHSIETCS: Tak, Ha BbICOKMX YAENbHbIX 3HAYEHUSX JHEpPrum
yAapa Ha nepBoe MeCTO Mo YLAPHOI N3HOCOCTONKOCTY BbIXOASAT MEPINTHBIE CTPYKTYPbI.
Hawn6ornee BbicOKas ynpyras mpoYHOCTb [JOCTWUrAETCH B pe3ynbTate CPegHero otnycka Ha
TpoCcTMT.  Tak, MCCNEeAoBaHUS  MUKPOCTPYKTYPbl  AAWHHbIX  60OEBbIX  KIWUHKOB
NPOAEMOHCTPUPOBANN CTPYKTYpPY MEPAWTHOrO TUna — COpoWT unm TpocTut. A BOT
UCCNEA0BaHNA W3MEHEHUS KPUCTANMUYeCKOW CTPYKTYpbl APEBHUX SMOHCKMX KITMHKOB
noKasanu, Y10 Ha PeXKyLLeil KDOMKE HaXOAUTCA TBEPAbIA MaPTEHCUT OTMYCKa, KOTOPbIA Ha Tene
KNWHKA NEepexoauT B NMPOYHbIA NepauT. BONbLUMHCTBO COBPEMEHHbIX KIIMHKOB MMEIOT Te Xe
CTPYKTYpbl. Ha 0Te4ecTBEHHbIX Cabnsix, Npom3BeaeHHbIX U3 Y7I 1 ee 601ee Ka4eCTBEHHbIX
aHaJI0roB, 3a1aHa TPOCTUTHAA CTPYKTYpa. Te Xe CTanu, UCNOoNb3yemMble Ha aDMENCKUX HOXax 1
KOPTUKaX, NIMEIOT MapTEHCUTHYIO CTPYKTYpY. Booblie nHCTpyMeHTanbHble ctanu Y7, V8, YIA
MMEKT MapTeHCUTHYH CTPYKTypy. Ha 3aaBTektompgHbix ctansax Y10A-Y13A crpykTtypa
MapTeHCUT NNOC M36bITOYHbIE Kapbupibl, BCMEACTBME YEr0 OHU MMEKT MaKCUMaNbHYH
M3HOCOCTOMKOCTb, KOTOPas HE0OXOAMMA [N FPABEPHOr0 UHCTPYMEHTA U HaMUbHUKOB, HO HA
HOXax MOBNEYET HEYMECTHYH XpynkocTb PK. AHanornyHyw CTPYKTYpy MMeLOT
WwapukonogwmnHukosble crann  tuna 52100 (oTevecTBeHHbId aHanor LWIX15) wu
nHctpymeHTanbHas 01 (95X6BI). A BoT ctanu Tuna L6 uMeEKT Manoyrnepoguctyro
MapTEHCUTHYIO CTPYKTYPY, YTO B COYETAHWW C JIErvpoBaHMEM HUWKENeM MPULAeT KAWUHKY
BbICOKYO MNACTUYHOCTb, YAAPHYHO BA3KOCTb 1 XNaf0CTONKOCTb. 3T 0CO6EHHOCTM 06YCNOBUAM
LUMPOKOE 1cronb3oBaHue cranu L6 Ha knuHkax ang ycnosuii CeBepa v TSHKenbix pabor.

Puc 3. AinoHckuit nosapckoit Hox Masahiro ¢ KIMHKOM 13 YrnepoAUcTOil CTanu.

B HacToslLLee Bpemsa 3Ha4uTeNbHbI 06beM HEZ0POruX pabo4ux MoAeseil KIMHKOB ANns HOXel
NPON3BOANTCH U3 YINEepPoAUCTbIX U HU3KOIErNPOBaHHbIX WHCTPYMEHTAMbHbIX CTaneu,
UMEIOLLMX MapTEHCUTHYIO CTPYkTypy. W3 Hambonee pacnpoCTPaHeHHbIX MapoK Chepyer
oTMeTUTb amepukaHckue 1095 n 50100, oTeyecTBeHHbIe Y8 1 65[, weeackue UHB15LM u
UHB17LM, dpaHuysckyto XC70 n ap. BapbupoBaHuem crnoco60B TepMOMEXaHWU4YecKom
06pab0oTKM Ha 3TOM KJlacce cTaneil yAaaeTcs 3afjaTb HY)KHOE COYETaHWe Pexylnx u
NPOYHOCTHBIX CBOWCTB AMfA LUMPOKOr0 Knacca KIMHKOB — OT HEBOMbLUNX CKNaAHbIX Moaenen
(Opinel, ®paHums) [0 CENbCKOX03ANCTBEHHbIX MadeTe (Tramontina, bpasunus). Hesbicokas
CTOMMOCTb 3TOr0 Kjlacca Craneid [Oenaet ero W CerofHs Haubonee CTaTUCTUYECKM
pacnpocTpaHeHHbIM KIIMHKOBbIM Matepuanom. OCHOBHbIM €ro He0CTaTKOM SIBISIETCS HU3Kas
KOPPO3MOHHAA CTOWKOCTb, KOTOpas nobyauna pasBuBaTb Kak HampaBneHWe 3allUTHbIX

Ctanu u cnnasbl

[OKPbITWiA, MPENSTCTBYIOLIAX Pa3pyLINTENbHOMY LeACTBNO Kopposun, TaK 4 €034aBaTb
HOBbIV KNAce CTaneil, MoMy4MBLINI Ha3BaHe KOPPO3MOHHOCTONKNX. !
TakuM 00padoM, YrMepoAucTas CTanb Ha KNWHKe B 3aBMCAMOCTM OT ee TEpMU4EcKon
06pabOTKM COREPXNT CneayloLune (asbl: (heppuT, Kap6uz xene3a (LeMEHTUT) U 0CTATO4HbIN
aycTeHuT. B HWU3KOMErMPOBAHHOM CTanu BCTPEYAIOTCA TakKe Kapoubl Nerupyrownx
METannoB, CNoXHble Kapbuibl U HEKOTOpbie VHTEPMETAIN4ECKNE COEANHEHUS. Bblﬁmpaﬁ
HYKHYIO MapKy CTany 1 YMpaBnas B XO[ie TEPMOMEXaH!1ecKow 06paboTKn ee CTPYKTYPOR,
MOKHO M3rOTaBAMBaTb KIMHKIA MOJ| 3HAYUTESIbHBIV CMIEKTP 3ajad, aKLeHTMpYs BHUMaHE Ha
OCHOBHbIX TPe6OBaHNAX, MNPEAbABNAEMbIX K HUM WCXOAS W3 3KCMIyaTaLUOHHbIX
cooBpaxenit. OfHAKO C WMCMONb30BAHMEM BbICOKONErnPOBaHHbIX MHOTOKOMMOHEHTHBIX
craneil NoBefeHne KIMHKOB Ha4MHAET Cepbe3HO MEHATLCS.

—
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Hepxasetowjas ctanb

Han6onee pacnpocTpaHeHHO! PasHOBUAHOCTbIO IErMPOBAHHbIX HOXKEBbIX CTanei ABsgercs
HepXaBerowas crtanb. Koppo3uoHHas CTOWKOCTb HEPXABEKoWuMxX CTanen onpefensercs
cofiepxanuem xpoma. Mpu copepxanun 6onee 12% Xxpoma Ha YUCTOW MeTannyeckomn
MOBEPXHOCTW HAa BO3AYXe M B OKWUCNUTENbHbIX BOAHbIX 3NEKTPONNTAX BO3HWUKAET
XapaKTepHOe Ang XPOMUCTbIX CMIaBOB NAaCCUBHOE COCTOAHME. 3TO XMMUYECKOe COCTOAHME
NOBEPXHOCTU CBA3aHO C 06pa30BaHWEM Ha Hell CYOMUKPOCKONUYECKOro OKCUAHOrO Cros,
COCTOALLEr0 Ha HEPXABEHLNX CTansx U3 OKCUAA XPOMaA, KOTOPbIA 1 06ecneynBaet Um
XUMUYECKYH CTONKOCTb.

WccnenoBaHusMin NpUYUH  MHTEPKPUCTANANTHOR KOPPO3MN HepXKaseloLnx cranei
YCTaHOBJMIEHO, YTO KOPPO3MOHHAsA CTOMKOCTb MPOMOPLMOHANbHA COAEPXKaHUI0 XpOMa,
PacTBOPEHHOr0 B TBEPJOM pacTBOpe (He CBA3AHHOro C yrnepogom). Koraa xpom CBA3aH
TONbKO C yrnepoaom B kap6ug Cr23C6, cBOGOAHLIA XPOM paccynTbIBABTCA CNeAyoLmum
06pa3om:

%Cr ¢B = %Cr 061 — 14.54%C

[ns ucnonb3yembix B M3rOTOBNEHNN HOXEN MAPTEHCUTHbIX CTanem, Y KOTOPbIX 0CHOBHbIMU
CBOVCTBAMY ABNSAIOTCS TBEPAOCTb W MPOYHOCTL (OMpefensiemMble COLEPXaHWem yrnepoaa),
coAepxaHue CBO6GOAHOrO Xpoma B TBEpPJOM pacTBOpe Kak pa3 COOTBETCTBYET HUKHEMY
npeneny 06nacTi KOPPO3NOHHOM ycTonyuBoCTH. MoaTomy Ans ctanei, copepxatnx 13% Cr,
[0CTaTO4HAs KOPPO3NOHHAs CTOMKOCTb 00ECreynBaeTcs TOMIbKO B aTMOCHEPHbIX YCNOBUAX
UMM B Cpefiax CpeaHeil arpeccuBHOCTK. Koppo3noHHas CTOMKOCTb HEpXXaBeroLynx cTanent ¢
BbICOKOW TBEPAOCTbIO W MPOYHOCTBID B CWUNIbHOW CTEMEHU 3aBUCUT OT CTPYKTYPHOrO
COCTOSIHMSA, MOMY4aeMoro npu Tepmuyeckoil 06pabotke. Ctanu ans Hoxein 420 u 440 rpynnbl
MOJBEPraloT 3aKasnke W HU3KOMY OTMYCKY. OTW «HOXEBbIE» CTaNi NPUMEHAIOTCS He TONbKO
QNS PEXYLIero MHCTPYMEHTA, HO M AN Uroib4aTbiX KNanasos, CONEN U MOALIMMHUKOB
Ka4eHus (6narofaps WX BbICOKOW TBEPAOCTH).

Hepxasetowlas cTanb He CTOMb YK 6e3ynpeyHo MpPOTMBOCTOMT KOPPO3MM, Kak CHUTaT
mMHorve. OHa CTpajaeT OT Tak Ha3biBAEMOW «TOYEYHOW» (MUTTUHIOBOIA) KOPPO3UU. 3TU
KPOLLUEYHbIE MOPbI PXaBYWHbI MOTYT MOKPbIBAaTb MOBEPXHOCTb HEPXKABEKOLEen CTanu.
OCHOBHbIE €6 MPUYUHbI — 3arpasHAOLLNE CTanb CynbMWUAbI, KOMNOHEHTbI KOTOPbIX BCErfa
NPUCYTCTBYIOT B CTANEAMTEIAHOM MPOLECCe METanyprindeckoro npou3soAcTea. OHW-TO W
MOTyT NPUBOANTb K KOPPO3UM AaXe HEePXKaBetoLLne CTanu BO BAXHbIX U CONEHbIX Cpedax,
Nofo6HO TeM, YTO pPacnonoXeHbl BONU3W MOPCKUX nobepexuit. [puynHON Kopposuun
ABNAOTCA COEANHEHNS CEpbl B CTPYKTYPE CTanu. 3TN 4acTuLibl MPUMECH «BbICACHIBAIOT» XPOM
U3 OKpYXalollei CTanu, cosfgasas 0651acTi (TOYKW) C MOHVKEHHbIM aHTUKOPPO3UOHHbLIM
MOTEHUMANOM Ha MOBEPXHOCTU Hepxaseikn. To4eyHas KOpPPO3WA MOXET pa3pacTarbes,
NPOHWKas B rMy6UHY CTaNbHOM NOBEPXHOCTYU KNUHKA. IMEHHO NMO3TOMY HepxasetoLuas cTanb
He CTOMb MAeanbHas «HepXxaBeiika», Kak MPUHATO CYUTaTb.

[pyrum ycnoBuem KOPPO3WOHHOW CTOWKOCTM SBASETCS XOPOLUEe KayecTBO MOBEPXHOCTH,
nofly4yaemoe nyTem LWAMGOBaHNA U nonupoBaHusi. Cnefyer y4uTbiBaTb U BO3MOXHOCTb
KOppO3uM NOA HanpshkeHueM BCNEACTBME 06paboTKM NOBEPXHOCTW KIMHKA MO YNPOLLEHHbIM
TEXHONOTUAM — MWKPOLUANMOBKN (HAHECEHWS LUTPUXA) WUAW NPUAAHWS «aHTUONNKOBOro»
BUAa Apo6ecTpyitHoi 06paboTKoil. BcreacTBNe HEYCTPAHEHHOrO MOBEPXHOCTHOrO Haknena u

m

Hepxasetwuwas crans

yBENM4EHUA NOLAAN NOBEPXHOCTH, HETATUBHO BIMSIIOLIETO Ha BOSMOXHOCTb YXOAia 32 Heil,
Takue Buab! 06paboTkin MOTYT CYLLECTBEHHO MOBILIATb PUCK KOPPO3UOHHOTO MOBPEXAEHMS
1OBEPXHOCTY KNMHKA.

B OTHOLIEHMA COMPOTUBNSAEMOCTY KOPPO3UW HauGonee GnaronpuATHOE CTPYKTYpHOE
COCTOSIHUE HEPXABEIOLLAs CTaflb UMEET NMOCNe 3aKaIKi 1 HU3KOrO OTMYCKa, TaK Kak npy aToM
Kap6uabl MepeBefeHbl B PacTBOP; OAHAaKO NpU ITOM  CYLIECTBYET ONaCcHOCTb
TpeLmHO06pa3oBars. pu MOBbIWEHNM TeMnepaTypbl 0TNYCKA BbIAGNSIOTCA XPOMUCTbIE
Kap6ugbl, B Pe3yneTate 4Yero TBepAbli PacTBOp 06EAHSETCH XPOMOM, U KOPPO3UOHHas
CTOVKOCTb CTani CHikaeTes. Kap6uaoo6pasytoLime «HaknoHHOCTM» XpoMa NpuBoasT K ToMy,
470 GONbLUME KONMMYECTBA ITOTO 3MIEMEHTA CBAI3bIBAKOTCS B KapOWfbl, BbIAENSIOLNECS HA
[paHMUax 3epeH CTanu, a Camu 3epHa OKa3biBAlOTCA 6eAHbI XDOMOM M HE MOryT
NPOTMBOCTOSTL BAIMSHUIO KMCNOT ¥ kucnopoga. MoaTomy cTapatoTcs vaberab ycrosuii
OTAYCKa, MPUBOAALLMX K 0GEAHEHMIO MPUTPAHUYHbIX 3epeH XPOMOM. Y CTanei aToii rpynmbl
y4UTBIBAIOT U BbIAENEHMe KapOUA0B NPU YMATHAIOLLEM OTXKMTe.

Ta6nuua 8.
CpaBHuTeNbHas MUKPOTBEPAOCTb Kap6U0B Xenesa u Xxpoma
Kap6un MuxpoTtBepaocTs pu Harpy3ske 0.5 H (kH/xB.M)
Fe;C 820-869
Cr23C6 1600‘ 1700
Cr,C,4 2000-2200
Cr;C, 2600-2800

[Inf Ka4yecTBeHHbIX KIWHKOB MPUMEHSIOTCS MApTEHCUTHbIE HepXKaBelowme CTanu,
3aKanuBaemble Ha BbICOKYO TBEPAOCTb. [Mpu 3TOM Ans ynyyLleHus BA3KOCTM, KOTOpas nocne
3aKaNkn, eCTECTBEHHO, HW3Ka, OCTAETCA TOMbKO HWU3KMIA OTMYCK ANS CHATUA HANpsHKEHWN,
00b14HO B MHTepBane oT 200 °C go 300 °C. Ha BbicokoyrnepoaucTbix cTansx Tuna 440C npu
Takon 06paboTke MOXHO NoNy4uUTh TBEPAOCTb 0T 56 40 61 HRC, 4T0 ABNSETCA NPEANOCHINKON
06ECMeyeHIst XOPOLLIMX PEXYLLUX CBOIACTB HOXKEN.

briaropaps manoit KpuTM4ecKoi CKOPOCTW 3akanku cranu 420 Tuna 3akanuBalTcs Ha
MapPTEHCUT Npu OXNaXAeHUM Ha BO3JyXe. 3akanky M3Lenui U3 3TUX CcTaneil NpoBOASAT OT
Temneparyp 950...1020 °C, TaK Kak TO/MbKO BbilUe 3TUX TeMMepatyp NpOUCXOAUT MONHOe
pacTeopenne B aycteHuTe kapbuaos CrzCs. [Mocne 3akanku ctanu 0TMyCKaKT Ha Tpebyemyio
TBEPAOCTL. Tak, nocne 3akanku cranb 425 nmeet TBepAocTb 54...56 HRC, nocne oTnycka npu
300... 300 °C - 50 HRC, a nocne otnycka npu 600 °C — 32...34 HRC. B untepsane 480...520
C HabniopaeTca cyLLECTBEHHOR CHIKEHUE MNACTUYHOCTI Y YAPHOW BASKOCTU CTaneil u3-3a
PasBUTMA 0TNYCKHOM XPYNKOCTH.

Mocne 3akanku cranu umerot BbICOKYK) KOPPO3WOHHYH0 cToiiKocTb. OTnyck npu 200...400 °C
”POPOHHT ANA CHATUA BHYTPEHHUX HANPSXKEHWIA; OH HE 0Ka3bIBAET BAIMSHUS HA KOPPO3UOHHYIO
CTOMKOCTb. TMpu otnycke Bbiwe 500 °C MPOMCXOAMT pacnaj MapTeHcuTa Ha hepputo-
KapouaHylo cmech M BbigeneHue kap6upos Tuna CraCs, CTPYKTYpa CTanM CTaHOBMTCA
rETgporeHHoﬁ (HeogHopogHoW), (heppuTHas matpuua 06efHSETCS XPOMOM, KOPPO3MOHHAs
CTONKOCTL pesko cHukaetcs. OTNYCK Npu Gonee BbICOKMX TemmepaTypax NOBbILLAET
KOpposuoHHyio cromkocTs.
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Yem 6onblUe B CTanu yrnepoaa, Tem 60/blue BbigensieTcs kapbuaos xpoma n Tem CuibHee
CHWXAETCS KOPPO3WMOHHAA CTOWKOCTb. B CBA3M C 3TUM B MPaKTWUKe MCMOMb3YHOT CTanu ¢
NepemMeHHbIM COLepXXaHNemM Yriepoaa U Xpoma: Yem BbILLe B CTanu COLEePXKaHue yrnepoga,
Tem 60nbLle TpebyeTcs xpoma s 06ecneyeHnss He06X04MMON KOPPOSMOHHOW CTONKOCTH.
Tak, ecnv npu 0.15...0.2% C Heo6xoanmo 12...14% Cr, To npu 0.2...0.4% C — 13...15% Cr, npu
0.6...0.8% C—14..16% Crn T.4.

Tabnuua 9.
Mpu6nMKEeHHBbIA TPAHCIATOP Hanbonee
PacMpOCTPAHEHHbIX B HOXEBO! NHAYCTPUM MapOK KOPPO3NOHHOCTONKMX CTanei

Ipynma | CIIA Tepmanust Poccus Snonus IIBerus
(AISI) (DIN Bezeichn./
‘Werkst. Nr.)
1 420 X21Crl3/ - 30X13 SUS420J1 6C27
2 420mod X45CrMoV15/1.4034 40X13 SUS420J2, AUS4 | 10C29
3 425mod X55CrMol4/1.4110 65X13 AUS6, AUSS 12C27, 13C26
4 440A - - - AEB-L
3 440B X89CrMoV18.1/1.4112 | 95X181x - -
6 440C X105CrMol7 / 1.4125 110X18mr | SUS440C -
7 154CM, X110 CrMoV15 /1.4111 | - ATS-34, VG-10, RWL34,
BG-42 AUS-10, GIN-1, 19C27
ATS-55

Ecnm cTpemsTcsa nony4nTh BbICOKNE MEXAHMYECKIE CBOICTBA, CONOCTaBMMbIE CO CBONCTBAMM
BbICOKOMPOYHbIX KOHCTPYKLMOHHBIX CTaneid, T0o MCMONb3ylT cTanum tuna 420, wHorga
JONONHUTENbHO NErMpoBaHHbIe HEBOSbLIMM KONMYECTBOM MONMOLEHa, MoCre 3akanku u
BbICOKOr0 OTMycka (T.e. B YNY4LIEHHOM COCTOSHMM). IMEHHO Takoi BUZ TepM0o06paboTku
npucyLl AeKOPaTMBHOMY W XYAOXXECTBEHHOMY XOSIOLHOMY OpYXWK0: ero MexaHuyeckas
NPOYHOCTbL YAOBJIETBOPUTENbHA, HO PEXYLIME CBOWCTBA M yOapHas BA3KOCTb KpaiHe
HEBbICOKM. HYXXe KOMHATHON TeMnepaTtypbl BA3KOCTb 3TUX CTanen mana. '

Mocne 3akanku Hapsagy C MapTeHCUTOM B CTanu NPakTUYECKW BCErfa WMeeTcs TO WIN MHOe
KOJIMYECTBO OCTATOYHOrO ayCTEHUTA — 6OIEE MSATKO, YEM MApPTEHCUT, CTPYKTYPbI, HETaTuBHO
BNUSIOLLEN HA YOAPHYIO BA3KOCTb U NPOYHOCTb PK. B 3aKaneHHbIX KOHCTPYKLUOHHBIX CTafX
KOJIMYECTBO ayCTeHnTa 06bI4HO ObiBaeT A0 3...5% (uHorga o 10...15%), B 6bICTPOPEXYLLUMX
cTansx oHo cocrasnfer 20...40%, a B BbICOKOXpOMUCTbIX cTanax (tuna 440C) KonmyecTso
0CTaTOYHOIO ayCTEHWUTA MOCNe 3akanku MOXeT foxoauTb A0 50%. OcTaTo4HbIA ayCTeHUT B
CTPYKTYPE pacronoXeH B BUAE TOHKWX MPOCNOEK MeXAy Kpucrannamu mMapTeHcuta M,
CNef0BaTebHO, HAXOANUTCA B HANPSHXKEHHOM COCTOSIHUN. T1pK OTMYCKe NernpoBaHHbIX CTanen
0CTaTOYHbIN aYCTEHUT MOXET pacnafgatbcs nnW60 MNpeBpallaTbCd B MapTEHCUT Mpu
OXN@XAEHUM OT TEMNEPaTypbl OTMYCKa. '

OCTaTOYHbIV ayCTEHUT MOXET MPEBPALLATHCSA B MAPTEHCUT W NPK OXMAXAEHNM Cpasy Xe nocine
3aKasiku HDKe KOMHATHOM TemMneparypbl. Takoe 0xNaxaeH1e NPpou3BOANTCS 00bI4HO B TBEPLON
yrnekucnote (-78 °C) nu6o B xuakom azote (-196 °C). B HacTosllee BpeMs OHO MpucyLe
06paboTKe BbICOKOYITEPOLUCTBIX KOPPO3MOHHOCTOMKNX CTanei, MCnosb3yembiX B
W3rOTOBNIEHUN HOXEN ANA YNy4LeHus cBoiicTs PK. Crieflyet 0TMETUTb, 4TO PE3KOE NOMELLEHNE
CcTaneit B HU3KOTEMMEPATYPHYIO 3aKaNO4HYIO CPedy MOXET MPUBECTW K Pa3BUTUIO CKPbITHIX
NOBPEXAEHUA B TeMNe KNWHKA BCNEACTBUE «TEMMEPaTypHOro Lwoka». VHorga Ang noyiHoro
NpeBpaLLeHns 0CTaTO4HOr0 aycTeHUTa B MapTeHCUT TpebyeTcs 2...4-KpaTHblii OTMYCK.

- ar

Hepxasetowas cranb

B HacTOAILLEe BPEMS UMEHHO HEpXXABEIOLLME CTaNy 3aHMMaIOT IMANPYIOLLEE MECTO Ha PbIHKE
cbIpbst 4N NPOU3BOACTBA HOXEBbIX KIMHKOB. [MpU3HAHHbIMI NUAEPAMY B UX U3FOTOBMEHNM
qBNANOTCA LUBEACKUe kopnopaumm Sandvik AB u Scana Steel Soderfors AB (noapasaeneHnamu
xotopon ssnstoTcs Soderfors Powder AB u Damasteel AB), asctpuiickast Boehler Edelstahl
gmbH & Co., weenckas Uddeholm AB, dpaHuysckast Bonpertuis, amepukaHckue Timken
Latrobe Steel n Crucible Materials Corporation, smoxckue Hitachi Metals, Takefu Special Steel
Co., Lid, Aichi Steel Works v psp apyrux.

HeckobKo 06LLMX PeKOMEeHZALMIA, CBA3AHHbIX C BbIGOPOM Ha KNMHOK KOHKPETHOI MapKu.

1. OueHnBaTb HE TONMbKO YPOBEHb M3rOTOBMEHWS M3[ENUs W MapKy CTanu, HO 4 camoro
MPOV3BOANTENS, B T.4. U YPOBEHb €ro TEXHONOTUYECKOW OCHALWEHHOCTU. COBpeMeHHbie
BLICOKOYIIEPOANCTbIE  CTanu  TPEeOYKT  CreuuanbHoro 0060pyaOBaHUs AN WX
TepMOMEeXaH14eCcKON 00paboTKu, & 3T0 060PY/A0BAHNE OTHIOAL HE U3 AELLEBbIX. IKOHOMUS HA
HEeM MOMEHTA/IbHO CKa3blBAeTC Ha CBOWCTBAX KMWHKA. Takue Nufepbl B MPOU3BOACTBE
CKNaAHbIX HOXEN C KNMHKaMI U3 COBPEMEHHbIX KOPPO3NOHHOCTONKMX CTanei, kak hupMbl
Benchmade u Kershaw, nepepawT 3akanky KIUHKOB CBOEMY CyOMOAPAOYUKY —
cneuuanuanposadHon upme Stack Metallurgical Services, pacnonoxeHoii Ha Swan Island.
WenaHupl n3 dompmbl Nieto nponsBogaT cBou knuHku 13 440C, KOTOPbIE MO PEXYLLMM
CBOWMCTBAM YCTYMAlOT He TONbKO aHanoram u3 CLUA u TepmaHuu, Ho paxe ctann 440A,
npumeHsiemort SOG, KOTOpbIe AOCTUMNN BECbMA HEflyPHbIX PE3YTbTaTOB B PaboTe C Heil.

Puc 4. Mogenb «Erepb>» Komnannn «AuP» ¢ KNMHKOM 13 HepxaBeroLLeit cTanu 95X18.

2. [lposiBnsiTe pasymHbIil KOHCEpBaTM3M. MHOrve Npou3BOAMTENN B PeKNaMHbIX LEsix
BBIXOAAT Ha PbIHOK C HOBbIM MPOAYKTOM, HE JOBELEHHbIM A0 yMa, — NKLb 6bl COPBATH KyLL
C NEPBbIX MPO/IaX HOXE B HOBOW «3KCKIHO3UBHOIA» cTanu. HarnagHbIi npumep — KOMnaHns
Spyderco. Mepsbie Mogenu Hoxeit u3 ctanu VG-10 (nponssogcTaa Takefu Special Steel Co.,
Ltd, Sinonua), sakaneHHble Ha MOLLHOCTSX MX cy6noapsa4nKa, MMenu SBHYH CKIOHHOCTb K
LUEPOIIEHNI0 KNMHKOB 13-33 HECOBEPLIEHHOW TepM006PaboTKA W CUMBHO YCTymamn
noABmMBLIMMCS No3xe MoZensam oT Fallkniven, KOTOpble MPOU3BOAUINCHL U3 TOW Xe CTanu ¢
MHO cxeMoil TepMo06PaboTki B camoil AnoHuu. B cremyiowmii pas, xenas npon3BecTy
BIEYaTNEHNe Ha KIMEHTA, OHU XK€ BBILNMM HA PIHOK C MEPBOW CEPUIHOI MOZEnblo 13
CPM440V, sakanenHoit Ha TBepgocTs 61-62 HRC. B 0TBET monyuunm kydy peknamaLni u
TOpY nosiomMaHHbIX 13-3a Ype3MepHON XpymKkocTW KNuHkoB. K wectu Spyderco cremyer
OTMETUTb, Y4TO OHW He TONbLKO MPU3HAIT CBOW OLIMGKM, HO U ucnpasnawoTt ux. Y paga
MPou3BOANTENEI ¢ peKNamaunamu Aen0 06CTOUT HAMHOO XyXe, a MPUHUMAS BO BHUMAHHE
Cneunduky Poccun, kora 3aMena 6paka 4acTo HEBO3MOXHA, NYYLLUE CEMb pas nopymarb,
“Pemqe 4em Opatb CbIpoi NpoaykT. Kpome TOro, LieHbl Ha MOfIHbIE COBPEMEHHbIE MapKM
CTaned npuevkatoT ux K AparoLeHHbIM MeTannam. Jyyiue HeMHOrO MOJOXKAATH: B TEHEHUE
T02 Uera HasepHAKa ynageT, a Ka4ecTBO, BOIMOXKHO, AaXKe yRyyLWwnTes.

- MposBnats CTOVKOCTb. Cxema MpoAaX HOXei M3 HOBbIX CTaneil JOCTATOMHO XOPOLUO
OTpabotaxa: ny6nukauum B nepuoanke 0 HOBOM HOXEBOM MaTepuane (KOTOPOMY MOXET
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6biTb yXe He NepBblii AECATOK NeT), packpyTka y MOAHOro Mactepa-uHauBuayana,
npefcTaBneHue Ha BbicTaBke, preproduction run (370 T0, 4TO MAeT ceiyac nepep first pro-
duction run u nepsOW HOMEPHOW TbICAYEH) W, HaKoHel, nosBfeHWe B Mpojaxe 3a
HENPUNUYHYIO LieHY. ECu Bbl He KONNeKLWoHep, NOAOKAUTE, NOKa aXNOTaxX CNafeT, a LeHb!
CTaHyT Pa3yMHbIMU.

4. BoapepxuBatbCa OT MOKYNKW COBCEM YX [ELIeBbIX MOLeNei, Npou3BeAeHHbIX
Manou3BeCcTHbIMU MPOU3BOAUTENAMN. BepoATHOCTb KynWUTb KayecTBEHHOE W3fenue
«3a1eleB0» B NPUBOK3aNbHOM Napbke, KOHEYHO, €CTb, HO OHA YXX 04YeHb Hesenuka. He
XOTUTE PUCKOBATb — JIyYLLE NOAKONUTbL U NPUOBPECTY HOX, KOTOPbIA MyCTb 1 OyAeT A0POXe,
HO KOTOPbIM OyaeT yno6HOo paboTaTh. VI3nuilHe roBOPUTH, YTO AaXe KayecTBEHHAA Mapka
CTanu OT U3BECTHOrO NPOM3BOAMTENS METaNa He rapaHTUPyeT BbICOKUX CBOMCTB KITUHKY,
NPON3BEAEHHOMY C rPy6bIMM HApYLIEHUAMI TEXHONMOTMW. Takxe 04eBUAHO, YTO OXMAATb
MHOTOro OT KNMHKA U3 aHOHUMHOM CTanw, NpOU3BELEHHON HEN3BECTHO e U KEM, TOXE He
NPUXOAUTCS.

5. He Tpe6oBaTh OT HepXaBEKLLEA CTanu TEX CBOWCTB, KOTOPbIE [OCTMXKNMbI TONIbKO Ha
yrnepoanctbix. OHa CONpPOTMBASETCSA KOPPO3UM — 3TO €€ MC. MUHyCbl — XNagHONOMKOCTb,
nafeHue BASKOCTM MpU HW3KWUX Temreparypax; Xopolwas pexylias Croco6HOCTb, Kak
NpaBuno, COMETABTCA C XPYNKOCTbi0 PK 11 CKNOHHOCTHIO K TPELLMHO06pa30BaHuio.

6. MoHumaTb OrpaHW4eHHOCTb TEPMUHA «HepXasetolias ctab». [lopxaseTb MOXET BCE, B
TOM YUCTE U KNIMHOK U3 BbICOKOYTNEPOANCTON XPOMUCTON cTanu. [posBnTe 0 HeM MUHUMYM
3a60Tbl, 1 OH BaM MPOCAYXWUT BEPOil 1 NPABLON JONTUE rofbl.

TexHonoruu U3roTOBNEHUA NErMPOBAHHOM CTanu

WcTopuyeckn Hanbonee nonynsipHbIMWA B U3TOTOBMEHUM KIWHKOB ObINW CTanu, MMeroLLue
MUHUManbHOe KONMWYECTBO NMPUMECEN (BbICOKOYMCTbIE CTanu). PaHblle OHW 6a3vpoBannch Ha
0c00bIX CbIpbEBbIX MCTOYHMKAX: cnasa Lleddmnga n 3onnHreHa BO MHOTOM Onpegensnach
Ka4eCTBOM BbICOKOYMCTbIX XKeNe3HbIX PyA, A00bIBaeMbIX B LLIBELMM 1 WMPOKO NOCTaBNSEMbIX B
EBpony. 310 06bACHAETCA HE TONMbKO TPEOOBAHUAMU XOPOLLUX MPOYHOCTHBIX CBOWCTB, HO W
HE06X0AMMOCTbI0 60Pb6bI C XMMNYECKOK KOPPO3uen. MpenmMyLLeCTBEHHO 3TO aTMOCepHas w
CONMeBas Koppoaus, a TaKkKe MEeXKPUCTanUTHaA KOpposus, CBf3aHHas C 06pasoBaHuem
cerperauuit NPUMECHbIX ANEMEHTOB 1 MiKpofo6aBok B cTanu (P, Si, B 1 fip.) no rpaHnuam sepeH
1 BbiieNeHNeM U36bITOYHBIX (ha3 (Ans HEepPXKaBEHOLLUMX CTaneil — kapouaoB Ha OCHOBE XPOMa).
CoBpemeHHasi TEXHONOrUS MPOW3BOACTBA KAYeCTBEHHbIX MApOK CTaneil 3akIo4aercs B
nony4eHun NoAynpoaykTa B CTanennasuibHOM arperate (4yroBOW CTanennaBuibHON neyu
(OCM) wnu KOHBEPTOPE) C KOPPEKTUPOBKOWA XMUMUYECKOr0 cOCTaBa M YyAaneHuem
HEMETanIM4ecKnX BKIKOYEHWiA B arperate neyb-KosLw. OH npeacTasnaer co60i MUHUATIOPHbINA
[CIM: kpbilika K KOBLIY WUMEET 3NeKTpoAbl Ans NOJOrpeBa MeTanna B MpoLecce BBOAA
Nernpytowmx 3NeMeHTOB CcreyuanbHbIMW 403aTOpamMu, a cam KOBLU MPOAYBAETCA aproHoM
yepe3 MoOpuCTy NpobKy B AHWWie. B ganbHeiiliem NpoOM3BOAUTCA BakyyMuWpoBaHWe AN
yrny6neHHon fAerasauunm U y#aneHus HemeTansiuyeckux BKKOYEHWA. [lpu Bbinnaske
0c0604MCTbIX CTaneit W CnnaBoB MeTann MOBTOPHO nepennasnaiT B arperatax JLUM
(anekTpowwnakosoro nepennasa), 3/ (anekTpony4esoro nepennasa) v ap. Tak, npu
nepennase YnyyleHWe AOCTUraeTcs 3a CYeT CYLEeCTBEHHO 60/1ee KPaTKOBPEMEHHOro
3aTBEpPLAEBAHUS CIIUTKA, CO3MAIOLLEr0 UHYI0 MUKPOCTPYKTYPY.

Ewe oawH metannosefyeckuit Cnocod ynyuqlweHus CTPYKTYpbl COCTOMT BO BAUSHUM Ha
pacnpeaenexve kap6ugos. B npokanueaembix 3a3BTEKTUHYECKWUX CTansx C COLEpXaHuem
yrnepoga 0.7..1.0% wu 60nee nNpu MeAsIEHHOM 3acCTbiBaHUU 06MaCTU CEPALEBUHbI CAUTKA

B nomouwb BbIGUpalOLIEMY HOX

Komnatus AvP, HOX "Coxatblil' — KNMHOK W3 KOPPO3WUOHHOCTOIKOM cTanu 110X18MLLL
(QN-110), ¢ n306paxeHuem, BbIMONHEHHbIM METOLOM XUMUYECKOTO TpaBfeHusi. PykosiTh
HabopHas U3 KOXW, ¢ Mpubopom 13 6enoro metanna.

ggMHava tOxHbIN Kpect, mogens "Oner Manos" — KnuHoK u3 KOPPO3MOHHOCTOKOIA CTanu
X18LL. PykosiTh 13 AepeBa (Kapenbckas 6epesa) ¢ Npu6OPOM M3 XEeNToro MeTanna.

KOMnava Viki
"3 TeTuHakca

ng Norway, mogens HHO71, knuHok u pyKosTb 13 cTanu 420-ro Tuna, Haknagku




B nomollb BbibupawLemy HOX B nomowLb BLIGUPAIOLIEMY HOX

Hox chupmbl United Cutlery, mozenb UC934 SPECIAL OPS ¢ knuHKOM 13 CTanw ATS-34 n

PYKOATBIO M3 HECKOMb3SALLEr0 PesuHoniacTika o puchneHow NoBepXHOCTbI0, 3aKPeNeHHas Ha \ v

XBOCTOBUKE TPYGKOM U3 KODDO3HOHHOCTOMKOY CTaM. Komnatus AuP, HOX "KnblK' — KJWMHOK W3 KOppo3uoHHocToikow cranu 40X10C2M c
1300P@KEHNEM, BbINOHEHHbIM METOZOM XUMUYECKOro TpasneHus. PykosTb HabopHas u3
KOXM, C MPUOOPOM 13 TEKCTONNTA.

ETO;]K tupmbl Al Mar Knives — mogens Gun Stock 8003/S ¢ KNMUHKOM 13 KOPPO3UMOHHOCTOKOM
4 TM Tuna 440C. Haknagku U3 CNNCTOro ApeBecHOro niactuka Titanwood Ha OCHOBE LIEHHbIX
PTOB PEBECUHbI YKpaLLEeHbl EKOPATUBHBIM LUUTKOM, UMUTUPYHOLLIM YaCTb FUMb3bl.

Hox chupmbl G.SAKAI, MOfenb KITANO EDGE "ULTIMATE" ¢ namMuHupOBaHHbIM K/MHKOR "3
ctaneit ATS-55/ZDP-189/ATS-55, npn6opom 13 6pOH3bI M pyKoATbIo M3 Micarta.

3 K
Hox cpupmbl Rapala. BPSFN7 — Mofeb TpaauuMOHHOr0 (PUNeHoro Hoxa, npovnaseneriHa" 72)'?1"3"“5‘ HOXHbit Kpect, HoX "9KcneanLMOHHbIN" — KNUHOK U3 KOPPO3WOH NKOW
tvpmoit Marttiini Oy C KNAHKOM M3 KOPPO3WOHHOCTOMKOW CTanu ¢ AHTUGPUKLMOHHE! A AMD ¢ nokpuiTiem Ha 0CHOBE SNOKCHIHOW CMOMbI, HAGO pHpa L
ANuyeckum HmGopon. ; pHas Ko)aHas pyKosTb C

MOKPbITMEM, YEDEHOM 13 Gepesbl 1 METanIn4eckinm npuoopoMm.
. e




EcTb Beln
B OCTPOTE KOTOPbIX
Bbl He COMHEBaeTeCh

109088, Poccus, r. MockBa, yn. Yrpetuckas, A- 2

HepxaBewuwas cranb

|MEET MECTO Cerperauys KpynHbix KapouaoB (T.H. NepBUYHbIX Kapouzos). 3TO MOXeET
APVBOAVTb NPV OKOHYATENbHOM FOpA4em AehopmMupoBaHum K 06pa3oBaHmI0 3a3BTEKTOUAHbIX
KapouaHbIX A4eeK. Ontdy3noHHbIA OTXXUT NPU  BbICOKWUX Temnepatypax ynyywaet
QHOPOAHOCTb CTPYKTYPbI, HO 03HA4aeT OAHOBPEMEHHO HexenatenbHoe yBenu4eHne
[10BEPXHOCTHOTO 06E3YrNEPOXIUBAHNS U 3HAYUTENbHOE YAOPOXKAHME.

flocne npuaaHus POpMbl Npokata B rOPAYEM COCTOAHUM MPU OXNAKAEHUM MOXET
06pa3oBaThCs CeTKa Kapoupos. C 3TUM sBNEHWEM TPagMUMOHHO GOPATCA Kak C KpaitHe
HexenaTenbHbIM — ero 0CnabnsaioT PAAOM CrieuuasbHbIX Mep: CHIDKEHUEM OKOHYaTefbHOM
Temnepatypbl NPOKATKK, ObICTPbIM OX/AX/AEHUEM NPOKaTa v np. Yny4leHne pacnpeaeneHus
.~ TaKux Kap6upos (T.H. BTOPUYHbIX Kap6uz0B) U CBA3AHHOE C 3TUM MOBbILLEHNE NPOYHOCTHBIX
" (BOICTB ABNAETCS PE3YNbTAaTOM TEPMOMEXaHU4ECKO 06pabOTKM. A4EMCTOCTb U CeT4aToCTh
| 0CTAlOTCH HEeXenarenbHbIMU HEOJHOPOAHOCTAMMU, HO MX HENb3A MOMHOCTbIO U36exarb B
' pamKax TPaauLIMOHHbIX CTI0CO60B nony4eHus ctanei. OcTasLumecs nocne 06paGoTku npokara
fIePBUYHbIE KAPOW/bI CYUTAIOT HEU3OEXKHDIM 310M — CBOEOOPA3HBIMU «/OBYLUKAMU» YINepoAa
W NErupyloLmux SnemMeHToB, KOTOPbIX OydeT Tem 6onblue, Yem O0Mblie B CTanu Takux
anemeHToB. [lockonbKy Temmepatypsl WX pacnaja HamHOro Bbilue Temneparyp,
DEKOMEHAYEMbIX ANs HOPManu3auuu U 3akanku, UX yXe Helb3s UCMONb30BaTb AN
yyHLWEHUA CBOVCTB MaTPuLibl — OHU TaM «HaBCEraa 3acTpanu».

B o o

i

- Bropas nonosuHa 90-x rofos XX Beka 03HaMeHOBanach NoABMEHNEM Ha PbIHKE KIIMHKOB U3
MHOFOYUCIIEHHBIX «CynepcTanen», MOoMy4eHHbIX MO MNOPOWKOBbIM TEXHONOTUAM M3
aMOP(HbIX METANNNYECcKMX CnnaBos. OCOGEHHOCTLI0 COBPEMEHHbIX BbICOKOYTNEPOAUCTbIX
- CTaned, MoMy4YeHHbIX M0 TEXHONOrMKM amop(HbIX METanNM4Yeckux CriasoB, ABIAETCA
NOBbILIEHHAA NPOYHOCTL 1 60MbLLIAA M3HOCOCTONKOCTL, 0COOEHHO B KOPPO3UOHHbIX CPEAaAX,
[ WX W3HOCOCTOMKOCTb B HECKONIbKO pa3 MpeBbillaeT A0Nr0BEYHOCTb 06bI4HbIX
Hepxasetowmx craneil. 310 06bACHAETCA 6G0Nee BbICOKUM COLEepXaHuem Yrnepoaa,
PaBHOMEPHbLIM HACbILLEHWEM MaTpULbl BTOPUYHBIMW Kapbuaamin n MeHbLueid KapouaHoM
HEOAHOPOAHOCTLI0. [pou3BeaeHHble B CLLIA BbICOKOYrNepoancTbie HepPXXaBeroLine Ccniasbl
CPM(T)440V (S90V) u CPMA420V (S60V) ¢ coaepxaxuem yrnepoga Cebiwe 2%
CTPEMUTENIbHO 32BOEBbLIBAOT MONYNAPHOCTb Y NPOU3BOAUTENEH U NOTPEOUTENEIA KIMHKOB.

o Cnnasel Cowry X (RT-6) n ZDP-189 ¢ coaepxatinem yrnepoza okono 3%, Cowry Y (CP-4)

= 1.2% yrnepopa (Anokus) n UHB Elmax ¢ 1.7% yrnepopa (LLIBeuns) Takxe nocTenexHo
YTBEPXAatoTCs Ha MUPOBOM PbIHKe. [POM3BOANTENM HOXKEM MOAOrPEBANN UHTEPEC K aTOMY
(eHOMEHY, BcsYecKM NogyepkuBas TOT (hakT, 4TO, B OTAMYME OT «repoes BYepaLlHuX
AHEN», HOBbIE CMNaBbl UMEIOT KOMMIIEKC YHUKATIbHbIX CBOICTB U ABNAIOTCS PafuKanbHbIM
MPOPLIBOM B TeXHONOTMAX M3rOTOBMIEHUS CTanu. CTONKHOBEHWE HOBbIX CTaneil ¢ CypoBOiA
NPaBAOA XM3HN M He MeHee CypOBbIMM YCMOBUAMMW 3KCTUlyaTauuu BHECNO HEKOTOPbIe
KODPeKTUBbI B 3aKasHble CTaTbi 11 PeKnaMHble aHoHChI. UTak, no npolwecTsum 6onee yem
MSTI NET, MOXHO NO/BECTY NEPBbIE MTOT M.

Nopowkossie cranu
OBHOW U3 TewgeHuwit BTOPOI MONOBMHBI XX BeKka B MPOUIBOACTBE ABTOPCKMX W

[ Manocepuithbix mopeneii cran nepexos ¢ TPAANLNOHHbBIX KNMHKOBbIX MaTepuanos —
I'O)KHb'. " HU3koyrnepouctbix HEpPXABEeKWNX ¥ WHCTPYMEHTaNbHbIX  CcTaned -  Ha
erC‘j' cnO)KHOHGFMDOBaHHbIe XPOMUCTbIE CTanu C BbICOKUM COfEpXaHuem yrnepoga. Hawbonee

:3Becmo|;1 MapKoi TOro BpeMeHu ABnAnach NoAWMNHUKoBsas cranb 440C, koTopas xoauna B
BHIX (haBopuTax Bnnotb 40 Havana 90-x rogos. K 3TOMY BPEMEHW W NONb30BaTensaMm, u

Ten.: (095) 748-8726

—




rnaea TpeThbs

NPOU3BOANTENSM CTanu ACHbI ECTECTBEHHbIE OrPaHUYeHWs B UCMONb30BAHWW KNMNUHKOB U3
3TOr0 Marepuana, 3akaneHHoro mo TeepaocTu 56-61 HRC. 3HaquTenbHbii pasbpoc
MPOLIEHTHOr0 COCTaBa 3aTPYAHAN MpaBWibHYD TEpM00OpaboTKy, a HEOAHOPOAHOCTL
CTPYKTYpbl 06ycnaBanBana CKIOHHOCTb PEXYLUUX KPOMOK K CKOMy W CKPOMHble
aHTUKOPPO3WOHHbIE CBOCTBA. Ha MoBECTKe [HS BCTa MOWCK HOBOro Marepuana, KoTopbii,
COXpaHss 0CHOBHble AocToMHCTBA 440C, 6bin Obl NULLEH €8 OCHOBHbIX HE0CTATKOB.

PacnBLIEHHE PACIUIABICHHOIO METAjlla Yepes COIUIa B cpesie

. nocneayomas
HeHTpanbHOro rasa (asora)

YIIOTHEHHE 00paboTka GoBaHKH

METaJLTHIeCKOro
KOBKa

MOpOIIIKA
apron

cTanbHas
BonBanka

OKCTPYEp *

MHCTPYMEHTAIbHAA CTallb

KOHTEHHep U1
METALTHYECKOr0
mopomKa

BaKyyMHDOBaHHE U
3aneyaTsIBaHAe KOHTEHHEpa

Puc 5. TexHonornyeckas cxema nonyyeHus aMopgHbIX METanM4ecknx cnnasos.

Co3fanue nofo6bHOM cTany — GOMbLLIOE WCKYCCTBO, Tak Kak [fd 3afaHus Heobxoaumoro
KOMMJieKca CBOWCTB B €6 COCTaB AOMKHbI BXOAUTb Pa3nnyHble KOMMOHEHTbI, padoTatoLimne
COIMAaCcoBaHHO ¥ rapMOHUYHO. CNOXHOCTb «KOHCTPYMPOBAHMS» HOBOW CIIOXHOIErMPOBAHHOI
CTanu 3aKNKYaeTCcs B TOM, YTO Y KOMMOHEHTOB PasHble TeMMepaTypbl NnaBneHns, XuMu4eckne
CBOIICTBA, MNOTHOCTb. B xome MnaBku yAaeTcss YnpasfifTb MHOXECTBOM KOHKYPUPYHLLIMX
MPOLECCOB, UCMONb3Ys BaKyyM WM 3aluUTHble atMocdepsbl, (NCkl, pasaenss nnasky Ha
aTanbl, HO MPW KPUCTannnU3auuu EeAVHCTBEHHbIA CMOCO6 BO3AEACTBUS HA CTPYKTYpY —
PErynupoBaTh PEXUM OXNaXAEHNS. A BEflb UMEHHO MPU OXNaXAEHUMA CTan ee KOMMOHEHTbI
B MOMHOI MEpe MPOSBASIOT CBOM «HECrOBOPYMBLIA» Xapaktep. OfHM ynpaMo He XOTAT
PacTBOPATLCS B 0OLLUE/ Macce Cnnasa W BbILENATCA MPOCNOVKaMu, ApYrue BNUTbIBAIOT
3arps3HeHns n npumeck, 06pasys CTOMKME U BPeLHbIe COBANHEHUA, TPETbY KPUCTANAN3YHOTCA
B CIWLLUKOM KpYMHble WK CANLWKOM MENKUEe 3epHa, HapyLias CTPYKTYPHYH OAHOPOAHOCTH
crnasa. A HEOAHOPOAHOCTM — 3TO MOTEHUWamnbHble WCTOYHWUKU MOBPEX[AEHWUIA: CKOJIOB,
TPELMH, KOPPO3UOHHbIX NsTeH. 11 4em 60Mblie KOMMOHEHTOB, TeM 60MiblIe MOJ0GHbIX
npo6nem, no6opoTb KOTOPbIe [0 KOHUA HEBO3MOXHO B CHJly CaMmoW KpUCTanin4eckoi
npupoabl MeTanna. [axe MakcumanbHO 04WACTUB CTalb OT MPUMECEN U BKIKOHEHUIA nyTem
MCMNONb30BaHUs TakX METOMOB, Kak 3NeKTPOLLNAKOBbIA, BAKYyMHO-LYrOBOW 1 311€KTPOHHO-
ny4eBOW Nepennas, a Takxe A06UBLUNCH ee 0JHOPOAHOCTYW MyTEM pacnnasa, Npou3BoanTeNb
HE MOXET PacCyuThiBaTh Ha BbICOKYHO BHYTPEHHIOW OIHOPOLHOCTb FOTOBOTO NpoAyKTa. MpH
OCTbIBAHUW CRIUTKA BO3HWUKAET (DPOHT KpUCTannm3auumu, BHOBb AenatoLnii nony4eHHyro cranb
HEOJHOPOAHOM. ITO MPONUCXOAUT NOTOMY, YTO NPU 3aTBEPAEBAHNN CTaM 00PA3YHOTCA LIEHTPb!
KPUCTANNM3aLUmnm, U3 KOTOPbIX Ha4MHAETCA aKTUBHbIA POCT KpucTannos. Kpuctanbi pactyT no

“

HepxaBewuwas ctans

B

goeMy 00bEMYy B Pa3HbIX HampasieHusx, 06pa3ysi MMKpPOOONacT M BbLITECHAR K CBOUM
rpaHuLam nHbie basbl 1 npumecy. Mpu BCTpeye Takux obnacteit n 06pasyeTcs pasnuynmas
[71a30M 3epHUCTas CTPYKTYpa, HabMtoaaemas, Hanpumep, Ha U3nome.

A ecnu y4ecTb, HYTO CErOfHs B PEXYLIMX WHCTPYMEHTax LUMPOKO WCMOMb3YIOTCA CTami,
HACbILLLEHHbIE [N MOBbILIEHNS UX PABOYNX XapaKTEPUCTUK AOMONHUTENbHBIMI 3MEMEHTaMI
(T.H. fIerpoBaHHbIe), TO 3ajjaHne OLHOPOAHOCTW CTAHOBUTCA ele 6omnee CAOXKHbIM. K
npuMepy, CO3fjaHne CTonb MOJIHOW HepXxasetoLLeit cTanu TpebyeT BBeAeHUs B pacTeop 13-
18% XpOMa, KOTOpbIA MpU OXNaXAEHUN CAUTKA CO3[AeT COOCTBEHHYH (Dasy WU HOPOBUT
KoarynmpoBatb. Ha Kakue TONbKO TeXHW4eckue YXULIPEHUS He WAyT, 4ToGbl MoAaBuTh
MOSBNEHNE HEXEnaTeNbHOW HeofHOPOAHOCTM! TyT M CHWXEHWe TemnepaTypbl MpOKaTKi,
GbICTPOE OX/IAX/EHNE, U Apyrue, 0CTATOYHO CNIOXKHbIE U Joporue, MeponpusTus. OaHaKko o
KOHLA no6eanTb HeOAHOPOAHOCTI CTasM BCE PABHO HE BbIXOANNO.

[loCKONbKY TOJTbKO aTOMbl PacnaBieHHOro MeTana He UMetoT OMKCUPOBAHHOTO MOMIOXEHNS
B MPOCTPAHCTBE, TO [aBHO BO3HMKNA WJeA «3aMOPO3NUTb» (MyTeM 04eHb GbICTPOro
oxnaxaeHus) 6ecnopsfo4HOe PacroNoXeHe aTOMOB, XapakTepHOe ANs XUAKOCTU. YTOGbI
06MaHyTb MPUPOAY, TeXHoNMoram MPULLAOCL AT Ha yXWLpeHus. YeTBEpPTb Beka Hasaj B
XOfie 9KCTMEPUMEHTOB M0 ObICTPOMY OXJTAXAEHNO METaNANYeckUx pacniasBoB Gbino
YCTAHOBIEHO, YTO B HEKOTOPLIX CNy4asx KpucTannmyeckas pelieTka B MeTanne BooOLie
OTCYTCTBYET, @ PacrosioXeHne atoMoB xapakTepHo Ans 6ecCTPYKTYpPHOro, amopHoro Tena.
470661 OMepeAuTbL KpPUCTANnu3aumio B MeTannax, HeoGXOAUMbl TPOMafiHbie CKOPOCTY
oxnaxgenns — 10*-10° rpag/c u [0CTaTO4HOE KOMMYECTBO 3/1EMEHTOB-aMop(U3aTopoB.
Amopusatopamu SBNAKOTCA HEMETaNbl: KpeMHUIA W yrnepos. Mpu 3TOM KpucTaninaaumm He
NPOUCXOANT, TaK Kak 3a CTONb KOPOTKOE BPEMS aTOMbl HE YCMeBAKT MEepPeMECTUTLCS Ha
paccTosiHue, KOTOpoe Mo3BONNN0 Obl UM CHOPMUPOBATL KPUCTANANYECKYIO PELLIETKY.
Mony4eHHble Takim 06pa30M MeTansibl v CaBbl ¢ 6eCNOPSA0YHbIM PACMONOXEHEM aTOMOB
CTa/u HasbiBaTb aMOPMHLIMK METaNANYeckMMi CTeknamu, Mo aHanorum, Kotopas
CYLIECTBYET Mex[y HeynopsAo4YeHHOW CTPYKTYpOil  MeTannuyeckoro cnnasa u
HEOPTaHN4YeCKUM CTEKIIOM.

WX wsroToBnenne OCHOBLIBAETCA Ha pacmblaeHuy CTPyW ra3oM WU XXUAKOCTbHO,

UEHTPUEYrupoBaHum cTpyw, CBEPXGLICTPOM OXN@XAEHUM W3 ras0BOW Cpedbl W Ap.

Wcnonbsosanme atux METO/I0B MO3BOMAET NOJy4aTb NEHTY Pa3NYHOIA WUPUHBI 1 TOMLLUHBI,

NPOBONOKY 1 nopowky. VIMeHHO NOPOLLIKM ABNSIOTCA OCHOBOW B NPOWBBOACTBE CbIpbs AN

OVAywuX KnuHkos. B JanbHeiilleM MOPOLLUKNA CreKaloTes B 3KCTpydepe ANS MosyveHus

3?;07030& a flanee noslyyesHas cranb 06pabarbiBaeTcs N0 TPAAULMOHHLIM TEXHONOrUsM,
PaBnAsick k norpe6uTenam B hopme nNpyTKa UM Npokara (CM. puc. o)

;‘;;E‘;trll:bleé MeTannn4eckne cnnasbl (METaNIN4YecKue CTEKna) MpejcTasniAoT Cco60w
K0T0pb|xng Hble CoefMHeHNA B TBEPAOM COCTOAHWM, OAHUM W3 XapakTepHbIX CBOWCTB
pacnono)KeBmeTCﬂ OTCYTCTBME [a/lbHero nopsgka B PacnonoXeHWM aTtOMOB — OHMU
M3Haqaanpol Xaotuyecku. 06paboTaB TpaguLMOHHBLIMU CMOCOGAMU Takoe Cbipbe,
Oneg BhlcoKmemmee «ULAbHYIO» CTPYKTYpY, MOXHO NONY4aTb Ha TOTOBbIX USLENNAX
MPOsHOGy KVto (B cpaBHeHuN c aHanoramu, nony4eHHbIMU N0 TPAZMUNOHHBIM CXeMawm)
XMnsecxop OODDOSMOHHyro W PafuaLNOHHYI0 CTOMKOCTb 3a CHET MOMHOW CTPYKTYPHOR 1
AHOPOAHOCTN cnnaBa.
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Puc 6. TunuyHble AN COBPEMEHHbIX MaTepuanos npeaesnbl MPO4YHOCTU W YNpyrocT. XapakTepucTuku
METanan4eckux CTeKoN BhIMAAAT BeCbMa 3(PdEKTHO.

[naBHOe [OCTOMHCTBO HOBOr0 Marvepuana 3ak/l4aeTcs B TOM, YTO B HEM MPeKpacHo
«Y)KWBAKOTCA» BCE HEOOXOAMMblE KOMMOHEHTbI. [1pn CBEPXOLICTPOM OXNAXAEHUM Cnnas
3aTBEPAEBAET, MPEXAe 4YeM KOMMOHEHTbI-AHTArOHUCTbI YCMeBaKT MPOSABUTL  CBOIA
aHTaroHnam. MNpw 3TOM OHYW NONAJAI0T B TEPMOAMHAMMUYECKI HEPABHOBECHOE COCTOSHME, T.6.
He 04YeHb CTabWbHbI W KPUCTANIU3YKTCA CO BPEMEHEM WU NMOJ [EACTBUEM BHELLUHMX
(hakTOpOB. 3T0 OJHA U3 OCHOBHBIX MPOBSEM, OrpaHNYNBAIOLLMX UX NpuMeHeHune. OgHako npu
M3rOTOBNEHUN KNWHKOB TaKOM MaTepunas — NULb UCXOAHOE Cbipbe ANs CO3LaHUs Yy4LLEHHbIX
craned v cnnasos. [lanee ero noABeprawT Tepmoo6paboTke, BO3BpALLANOLIEA ero B
CTabunbHOe COCTOSHWE W NPUBOAALLEA K KPUCTANAM3aumu, HO yxe 6e3 Tex HeraTuHbIX
MpOLeccoB, KOTOPbIMUA CONPOBOXAAETCA TPaANLMOHHAA KpUCTaNnnu3aums nocne nnasku. B
pesynstate NPOYHOCTb W M3HOCOCTOWKOCTb METanna, MoslyYeHHOro Mo TaKOi TEXHONOrvK,
HAMHOrO MpPEBbILLAET aHANOrN, UMEIOLLME CXOAHbIA NPOLEHTHbIA COCTaB, HO BbIpabOTaHHbIE
N0 TPafiUMOHHBIM TexHOMornam. [pyroe BaXKHeiillee MPeuMyLLecTBO — UX BbICOKas
KOPPO3NOHHAsA CTOMKOCTb, KOTOPAs OMPEeLenseTcs PABHOMEPHOCTbIO KOHLEHTPALMM XpOMa.

Mocne TOro Kak nmpowna nepeoHavanbHas andopus 0T AOAr0XAAHHOW No6edbl, Ha4anuch
MOACYETbI: @ CKOMbKO CTOMT Takoi marepuan? OkasbiBaeTcsi, AOBOAbHO Aoporo. Meythl
pa3paboTyMKOB HOBbLIX 1EXHONOMMA O TOM, YTO KPYMHOE MPOMbILINEHHOE MPOM3BOACTBO
MaccoBO PUHETCA NepPexoanTb Ha HOBbIE MaTepuaibl, He crewmnnm cobiBatbes. A TyT uckasLune
HOBbIE PbIHKK CObITa NPOM3BOAUTESIM HOBbIX METAnf0B W WLIyLME HOBbIX Martepuanos
HOXOBLLMKM, YTO HasblBaeTcs, Hawnwu fpyr apyra. Crefyer OTMETUTb, 4TO 3apy6exHble
CTanenpon3BoAsALLNE TUraHTbl COBEPLUEHHO NNLLIEHbI MPUCYLLEr0 WX POCCUIACKAM Komneram
CHOOM3Ma, CBASAHHOrO C HeXenaHwem pabotatb C MEeNKUMU KNUeHTamu W HeBonbLUnMIA
naptuamu. bonee TOro, MOHAB NEPCMEKTUBLI PblHKA, MHOTWUE W3 HUX GbICTPO BKMHYMIN B
aCCOPTUMEHT BecbMa MNpUBNEKATENbHbIE ANS HOXEBOW OTPacnn BuAbl CTanen, a TaKkKe
BCEMEPHO MNOOLLPANN 3HTY3MACTOB, IKCMEPUMEHTMPOBABLUMX C HOBbIMU MeTannamy.
MocpencTBoM MCMOMb30BaHUA HOBbIX TEXHOMOTWI 0Ka3anoch BO3MOXHbIM CO3faTh cTani C
cogepxanuem yrnepoga 2% u jaxe 3%, CKa4kooOpPa3HO MOBbICUB UX U3HOCOCTONKOCTE:
06bI4HbIE TEXHOMOMMW NPEBPATUNM Obl TakoW Marepuan B XpYMKni v HedyHKLOHanbHbIM
4yryH. Kasanocb, 3a6pe3xwna HoBas Bexa — NP04Hblit KOPPOSMOHHOCTOMKMIA CTanbHOM KANHOK:

—

Hepxagelouian ctanb

KOTOpbI MO M3HOCOCTOMKOCTW HE YCTynaeT MeTansjiokepamuke. B pesynerare yxe B8
cepeaute 90-X Ha CTanb CPM440V obpatunn BHUMaHuWe cpady [Be KpynHble UpMbI,
Kershaw 1 Spyderco, NpUMEHNB Ha CBOMX CKNaiHbIX MOJENSX.

Puc 7. «MonyasTomar» - modens «Random Task» ot Kershaw ¢ knunkom u3 ctanu GPM440V

OpHako ctanu ¢ 2% yrepoda v 6onee Ha HOXax Mo0Jb30BaTeNbCKOM rpynnbl Ce6s
3apeKOMeH0Ban BeCbMa HEO[HO3HAa4HO. B Ka4ecTBe PEXyLiMX WHCTPYMEHTOB ANs
aKkKypaTHOW paboTbl OHW OKa3anuch BECbMa HEfypHbl, HO, OJHOBPEMEHHO, NOTPpe6oBaK
BbICOKOW aKKypaTHOCTM Npu paboTe Ha pasymHbIX yrnax 3ato4ku. [locne Bbinycka nepsbix
e MPoOHbIX MapTWit B TEXHONOTWIO ObiMM BHECEHbl fopaboTku. Tak, Spyderco, noj
BAUAHWEM HapekaHuit noTpebuTeneil Ha Ype3MepHyK XPYMKOCTb U CMOXHOCTb B 3aTOYKe,
CHWU3WIU BENUYUHY TBEPAOCTW KnuHkoB M3 CPM440V ¢ 60-61 HRC po 56-57 HRC, a B
JanbHeiiiem BooOLle MepeLunn Ha HoBbl martepuan — S30V ¢ KONW4YecTBOM yrnepoaa
MeHee 1.5%, 06naaaroLnii NOBbILLEHHO NPOYHOCTLIO. B KaKOR-TO CTEMEHU Takoi Nepexoa
MOXHO XapakTepu3oBaTb KaK [aHb YBAXEHWA «MPOABMHYTHIM» M0Mb30BATENAM,
OTKPbIBAIOL{MM HOXOM KOHCEPBbI U UCNOMb3YHLMM KMHOK B Ka4eCTBE OTBEPTKU. Takum
06pa3om, ynpyrocTb pexyLuux KpOMOK U3 BbICOKOYINEPOAUCTbIX HEPXKaBEIOLLMX CTanei, ¢
cofepxaHnem yrnepoga 2% W Bbllle, OKasanacb WX axunnecoBon nAToi. Tpe6osaHws
PbIHKA K YNy4LIEHNI0 MPOYHOCTHbIX CBOMCTB PEXYLUMX KPOMOK — Hanbosee HarpyXeHHbIxX
HaCTeN KnuHKAa — BbI3BANO MOCTEMEHHbI NEPEXOf K HOBbIM Matepuanam, cofepxaue
yrnepoga B Kotopbix cHu3unoch A0 1%-1.5%. B CLLUA 310 6bina ctans S30V, B AnoHun —
Cowry Y, Espone — RWL34. ®upma «lOxHblit KpecT» Takke BHECna CBOK MenTy BO
BHEADEHWE HOBLIX TEXHONOTMM, MPOW3BEAs CEpUto IKCMEPUMEHTANbHbIX MOJEneh W3
OTé4ecTBeHHoi cTann POM2®3C-MM (Hooe 06o3Hayenne TCM-38, npoussogctea OAO
«neKkTpocTans»). Takue MaTepuanbl CYLECTBEHHO MpPeBOCXOAAT N0 MPOYHOCTH,
U3HOCOCTOMKOCTI 1 KOPPO3MOHHOIA CTOMKOCTH 1 440C,  ATS-34, n 154CM, HO BONNOLLEHME
BOXAGNEHHO! MeyTbl OTAENbHbIX N0GUTENE O PeXyLeM CTEKNO W pyOALLEM rBo3am
HEPXaBelowem KknuHke, KOTOPbIi MOXHO TO4UTb pa3 B MOArOAA, MOXOXE, BHOBb
OTOABMHYNOCH Ha HEONPEAENeHHOE BPEMS.
Cranu ¢ coaepxaxuem yrnepopaa 2-3% , 3akaneHHole [0 TBepaocTu 64-67 HRC, noka Hawnm
OrpaHnyenHoe pacnpocTpaHeHue nuWb B ANOHMW, Yy Takux NpPOM3BOAUTENeN
Aoporocrosymx mopenen, kak Hattory u Kitano Edge. AkkypaTHOCTb U KynbTypa pabotsl
':::::OM B ANOHWM — cocTaBHAs 4acTb HAUMOHANBHOTO XapakTepa. A AONOAHUTENbHOM
TUE, cynsiuieil TakoMy KAMHKY [ONTYI0 W CYACTIMBYK XKU3Hb, ABNAETC Hemanas

Uena, NepeBoAsLLas ux 13 paHra BbICOKOKaY8CTBEHHbIX HOXEN B MPEAMET AO0NrOCPOYHbIX
HBECTU i1,

.
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Tabnuua 10.

CpaBHUTENbHbIE CBOMCTBA NONYNAPHbIX HOXEBbIX cTanen 440G, 154CM n metannuyeckoro
crekna CPM S30V (no paxHbim Crusible Materials Corporation)

Puc. 8. Npo4HOCTb M M3HOCOCTONKOCTD.

Tabnuua 11.

CToiKoCTb pexyLLen Kpomku (TecT Ha o6opynosaHuu CATRA, 3a 100% B3ATbI nokasarenu

n3HococtoiikocTu 4400C)

Mapka ctanu %
440C 100
154CM 120
CPM S30V 145
350
- 300
§ 250
£ 200
E 150
S 100
50 +
0 -4

4400

154 CM CPM S30V

Puc. 9. CToiKoCTb K AeACTBIIO MUTTUHIOBON KOPPO3NN.

Mapka craim Cocras ctanm, %

Yraepon Xpom MomubaeH Banamuit
440C 1.10 18.00 0.75 -
154CM 1.05 14.00 4.00 -
CPM S30V 1.45 14.00 2.00 4.00

% W V3HococToitkocTh
CPM S30V 4406 154 CM

e

HepxagewLian cTanb

Tagnvu2 12.VﬂapHaﬂ BA3KocTb (LLlapnu-TecT npu 3akanke Ha TBepgocTb 58 HRC)
PT/IapKa ctany | YaapHas BA3KOCTb ((yToB Ha QYHT)
IIponosbHas IIpomonpHasa
440C 25.0-28.0 2.5-3.0
154CM 25.0-28.0 JlaHHBIE
OTCYTCTBYIOT
CPM S30V 25.0-28.0 25.0-28.0

Ta6nnua 13. 3 §
Han6onee NonyNApHLIE MapKil CNeLMaNbHbIX KOPPOSUOHHOCTOKIX CTaned,

UCMOMb3YEMbIX B U3rOTOBJIEHNI KINHKOB

’Mﬁ_‘ G Ma, ¢ [5G, TS Mo, TV, O6macTs T1pOM3BOITUTENTH
% % % % % % NIPUMEHEHHSI
CPMAZOV | W3sHococToliKue Crucible Materials
i 230 0.40 140 3 1.00 9.00 HOXEBBIE KITMHKH, Corporation (CIIIA)
S50 KapoCTOMKME U
CPM4AOV- | 3 15- AR SR R R e T et sy
(G600 2.20 0.50 1755 hopMmBl ist
XUMUYECKON
?3:{11 1.45 - 14.0 - 2.00 4.00 pOMBIIVTEHHOCTH
C&WI{}'QX 3.00 5 20.0 A 1.00 0.30 :S)::BC;(;T;?P;HEH Daido Steel (SAnoxus)
@WZY 1.20 - 1L ) e 3.00 | 1.00
ZDP-189 3.00 - 20.0 5 1.00 0.30 Hitachi Metals (mouust)
e 170 030 | 180 [ 080 | 1.00 | 3.00 | Yomococrome e CAS ;:{IB=""”-
KapOCTOHKHE ¥
KUCJIOTOCTOMKHE
(opmel Wi
XHMUYECKOH
TIPOMBIIUICHHOCTH
Vanadis 4 1.50 0.40 8.0 1.00 1.50 4.00 1lITamMmbl, HOXEBbIE Uddeho!;nxgg"(g.lseunk
=10 290 0350 | 140 [ 100 [ 150 | 9.80 | /ITeminn Ek Uddehﬂ’gﬂsggng)uﬂw"ﬂ-
HOXeH
pit Scana Steel Soderfors AG
B 05 | 050 | 140 |050 | 400 [ 020 |  Jemmt i
i KOPPO3HOHHOCTOMKHX
DB

bynatel - merannuyeckue komno3ubi
04eBuaHbIM OrpaHUYeHNEM UCMONb30BaHNsA CMNABOB M3 METaINYECKOro CTeKNa BbIMAAUT
€70 BbICOKasA CTOMMOCTb, 06YCIOBNEHHAS CIIOXKHOCTbIO 1 9HEPTOEMKOCTb0 N3TOTOBNEHNS. A
ECIN He 6opOThCA C KpUCTANNN4YEeCcKo NPUPO/ON MeTansa, a nomnbITaTbCcA ee UCnonb3osars B
CBOMX Lenax? Ve cerogHs 0C060 4MCTble MeTasbl MOAy4alT WMEHHO 3a CHer
Kpucrannuzayum, fMyTemM T.H. «30HHOW Nnasku». B BakyymHyio Kamepy mnomeliaror
TPachnToByi0 eMKOCT, 3aN0NHEHHYIO 3arpA3HEHHbLIM METannoM. 3aTem Kamepa 3anonHaeTcs
B0M10POfiOM 1 HaunHaeTCa NNaBKa HIDKHEro cnos. NMocTeneHHo 30Ha NNaBneHus NoaHNMAeTCs
8CE Bbie u Bbiwe, a HWKHWE Y4aCTKM HAYMHAIOT BHOBb KPUCTANIN30BaThCS.
PUCTanNUsMpytowmiics MeTann BbITECHSET pacTBOPEHHbIE B HEM NpUMECK BBEPX, U OHW
ABXyTCs BmMecTe ¢ 30HOM pacnnasa. B KOHLIE e NnaBKu BEPXHUi CNoi ¢ NPUMECAMM NpocTo
YBANAETCA Mexanuseck. Coco6 TOXeE He 13 JeLleBbIX, N03TOMY 3HaMeHUTas Xefe3Has
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KONOHHA, Haxopawascs B WHAWM, A0 CUX NOP CMOTPUTCS BbI30BOM COBPEMEHHbIN
MeTannypram: «a Bam cna6o?». [Jaxe mMe4 MOXHO 6bIsi0 U3rOTOBUTb MYyTEM UCMOJb30BAHNg
nuTon cTann (ceppym Kaupupym). 06 aTom nucanu uctopuorpadsl Anekcanipa
MakefoHCKOro, onuchiBasi BOOPYXEHWe uHAuickux BouHOB B IV B. A0 H.3. Kak Xe 3t
yAaBanoch — Befib 006bI4HAsA NTas CTasib M306UITYeT HEOAHOPOLHOCTAMM U HAMHOTO YCTynaet
M0 MPOYHOCTY CTANM, YNY4LIEHHO KOBKOIA 1 TEPMO0OPABOTKOI?

[leficTBUTENbHO, 38PHA B CANTKAX OObIYHOW BbIMNIABKN U PasnuBKM CNabo CBA3aHbI Mexny
CO60M, 1 NO3TOMY NPOYHOCTHbIE CBOICTBA OTAMBOK HE CIWLLKOM BbICOKW. OKasblBaetcs,
KpucTannuaaumus 6ynaTtHOro CRMTKA MMEET MHYH MpUpOoAy, CBA3aHHYK C YNpaBlieHUEM eg
xo0A0M. [pu 0CTbIBaHMM CMIUTKOB BCErAa NepBbiM KPUCTaNM3yeTcs U 3aTBEPLEBaeT Xeneso,
Kak u B cny4ae ¢ 30HHO NnaBKoW, B X04e NnasneHus Gynara B OrHeynopHOM COCY/E OT erg
CTEHOK HA4YMHAETCH OCTbIBAHWE M KPUCTANNN3ALMA — XKENe30 Ha4MHAET caMo Cebs 04mLaTh,
VnpaBnsis CKOPOCTbH) OCThIBAHUS CNIATKA, MPEACTABASAIOLIEro CO60M LMIAMHAD LWAMETPOM
100-150 mm, BbicoTon 150-250 mm 1 Becom 0.5-1.5 Kr, COCTOALLMIA N3 CMECK XKene3a 1 0Kono
1.5-2% yrnepoga, MOXHO YNpaBnfTb W [ABWXKYLMMCA Briy6b CIAWTKA (POHTOM
Kpuctannuaauuy. Kpome T0ro, Ha Te4eHMe KpUCTanimn3auny BANAIOT 1 Apyrue napameTpsl —
LLIEPOX0BATOCTb CTEHOK COCYAa, COCTAB MeTansa, CTeneHb ero Y4CTOTbI U MHOTOE Jpyroe.

Temneparypa

Ts Ts Ts | X Ts | X

a 6 B r

Puc. 10. Cxema 06pa3oBaHus pasHbIX CTPYKTYP KPUCTAN3ALNN: @ — PABHOOCHAA MOBEPXHOCTHAs 30HA;
6 — cTon64atas CTPYKTYpa; B — HUTEBUAHbIE 06PA30BAHNS U3 KPUCTANMYECKOrO Xeneaa ¢ 0TpocTKamu;
— PABHOOCHAA CTPYKTYpa LIGHTpasbHOM 30HbI; TB — TBepA0e; XK — Xuakoe; 1 — Temneparypa pacnnasa; 2
— Temnepartypa Kpuctannmsauum.

B nepBylo 04epefb KPWUCTanmbl HAa4MHAIOT PAcT OT LUEPOXOBATOCTEN Ha CTEHKax cocyda.
Bonbluasl LIEPOXOBATOCTL flaeT M306UMMe LIBHTPOB KPUCTANNM3aLyMM, KOTOPbie HadyuHaoT
KOHKYPMPOBATL MEX[y COBOIA, B Pe3ynbTaTe Hero 3arnyiiaeTcs YpeaMepHbIi pocT 3epHa. Bo-
BTOPbIX, KPUCTaNnM3aums MAET W OT BKMIOYEHWR WNW MHbIX MPUMECeN, Cofepxalmxcs B
metanne. 910 BHYTPEHHSS, AONOMHUTENbHAS KpUCTannuaauus. Kpuctannbl pacTyT BO BCEX
HanpaBneHNAX, or6as 3acTbiBAIOLLME Y4ACTKW CAUTKA, B TOM YUCME W BOBHYTPb CRMTKA,
NPOHM3bIBas 6ro HaCKBO3b. CHaYana poXXaatoTCs ANNHHbIE «CTEPXKHEBbIE» HUTK. TyT XKe oT UX
0CHOBaHWA NPOPACTalT Manble MONEPeYHble OTPOCTKM, MEPMeHANKYNAPHbIE UM, KOTOpbIE:
NPOHM3bIBas ApYr [pyra HackBo3b, CBAPUBAIOTCA MEXAY COB0MA U C ANMHHBIMU HATAMU.
OfIHOBPEMEHHO ANUHHbIE HUTW C Pa3HbIX KOHLOB CAIUTKA PACTYT HABCTPEeYy Apyr apyry
NepeceKasch, TOXe CBAPUBAKOTCA MEXAY COBOi.

Hepxagetuwiasa ctanb

BbiaeneHns atToMoB
MPUMECceit Ha NOBEPXHOCTH
3aTBeppesLuero Metanna

"3acTbiBLLMe” aTOMbI
MPUMBCHbIX 3/1EMEHTOB

pacnnaaneHHhm
Metann

3aTBEpAEeBLLNA
meTann

AeHmpvA

Puc. 11. Cxema Kpuctannusaunv metasnnia B 6ynatHom CruTke.

Ho, B OTANYYME OT 30HHOIA NAIABKM, NPUMECAM 1 UHbIM (Da3am B CIIUTKE, OTPaHN4EHHOM 3aKPbITbIM
COCYOM, [1eBATLCA HEKYAA, 1 OHU OKA3bIBAOTCS «3anepTbiMu» MeXAy NPOHM3ABLLAMA CIIUTOK
HACKBO3b HUTAMN KPUCTANNMYecKoro <enesa. MofBMKHOCTL aTOMOB Kefnesa B pasorpetom
CTIATKE BECHMA BbICOKA, YTO M MO3BOSIET UM CTPOUTb HUTEBUAHBIE 06Pa30BaHNA. A BOT aTOMbI
VIMIepoaa, KWUCropoda, cepbl v dhocdopa MeHee MOABUXHbI, MO3TOMY MpU MOCTENeHHOM
OXN@KIAGHUN 1 KPUCTANNN3aLMN Kakas-TO WX 4acTb 3axBaTbIBAETCA )XKENE30M, M Ha HUTAX
006pasyercsi CBOE06Pa3HOE YMPOYHAOLIEE YITIEPOANCTOE «MOKPbITME». BaxHyl ponb B
1IPaBUALHOM 06Pa30BaHIN HUATEIA 1 MOKPbITUN UX YTTIEPOAOM UrPatoT ¥ HE6OMbLIME J06aBKM (10
0.03%) nerupytoLLx 31eMEHTOB — BaHafusl, Monu6aeHa v psiaa Apyrux. Mpu aTom «BpedHble» C
TOYKN 3PEHWs KNacCYEcKoro MeTanmnoBefieHUs MPUMECH MOFYT TOXEe Y/yyiiaTb CBOWCTBA
NONY4eHHoro marepwana. [lpyras 4acTb MpWUMECEl Pa3MeLLaeTcs Mexay HUTAMW, 06pasys
AOCTAaT04HO OAHOPOAHYIO (B Npefenax MMKpoo6bEeMOB) CTaslb — PacTBOP YINepoaa B Xenese.

11pn panbheiiem oCTbIBAHWN CIMTKA BHYTPU HErO BOSHWKAKOT KONOCCANbHbIE BHYTPEHHME
HANPSKEHWs, BENNYMHbI KOTOPbIX CTOMb 3HAYMTESIbHbI, YTO HA HUTAX MOrYT OCAXAATbCA
anMasonofo6Hble coeauHeHns yrnepofa. OfHOBPEMEHHO Te e Harpysku AedOopmupyroT
MUKpOY4acTKu crany Mexay HUTAMU, paspyLuas ee KpUCTanin4eckyto CTpYKTYpy v NpuBoas K
006pasoBanmio MUKPOOGAACTEN, UMEIOLLMAX. .. Xa0TU4eCKOe amopdHoe cTpoeHue. Mpu aTom
06Was nnoTHoCTL 6yNnaToB OKa3biBABTCA HA HECKOIbKO MPOLIEHTOB GOMbLUE MNOTHOCTM
KpucTannuyeckmx aHanoros.

Takum 00pasom, 6ynar yauBMTENIbHbIM 06pa30OM COYETaeT B Ce6e [ApPesHUe npoo6pasbl
OVAYWMX HaroTexHonorMi M COBPEMEHHbIX aMOPMHbIX METanNM4ecKuX CMiaBoB: 04eHb
TB8DAOE yrnepogucToe BOMOKHO, PacnoNioXEHHOE B BbICOKOMPOYHOW CTanbHOA MaTpuLe.

SYAMBUTENLHO, 4TO CeKkper GyniaTa Tak JOMrO He [aBancs NCCNeHoBaTensim. Cam CruToK npy
OKOHYaTeNLHOM OCTbIBAHMN 06pasyeT KOMMO3ULMOHHYIO CTPYKTYPY, B KOTOPOA KONM4ECTBO
YIMePORa nnasHo usmerseTCs OT BHELUHMX CII0EB K BHYTPEHHM. Tlp1 TpaBneHun TOPLEBOrO




rnasa TpeTbs

Cpesa CuTKa peakTvBamin 3Tu 30HbI MOXHO JIErKO OTAMYUTL BUA3YasbHO 32 CHET CHflbHoj;
KOHTPaCTHOCTY MO LBETY, NMO3BONSIOLIEN XKE HEOMbITHbIM B3IMSAOM YBUAETb BOMOKHA
NPUGAN3UTENBHO OLEHUTb PacnpeaeneHye yrnepoha no 0Gbemy CnuTka: 06M1acTh U yyacTky,
060ralleHHble yriepofoM, OYAyT BbimsAAeTs Gonee ApKUMMA. 3TO OTAANEHHO HAMOMMUHaer
eCTECTBEHHbIN MPUPOAHBIA KOMMO3WUT — FOA0BbIE KOMbLA Ha Ciufe CTBONA [epesa.

Mony4nts Takyw CTPYKTYpy ObII0 [ENOM 04EHb HENPOCTHIM — MOMWUMO OMbiTy,
Habmt04aTeNnbHOCTI U MHTYMUMK Tpe60Banoch U NPOCTO Be3eHue B noabope cbipbs. OaHaKo y
U3roTOBMEHME KNIMHKA TPeb0Bao OT Ky3Hewa OnbiTa U ymeHus. Ecnu caenarb U3 Takoro CnnTka
KNWHOK NyTeM 0ObI4YHOM KOBKW B OHOM HanpasfieHun, TO ero cBOMWCTBa BYAYT YPe3Bblyaiivg
HU3KUMU. ECTin KOBaTb NMpU CINLLIKOM HU3KUX TEMMEpaTypax, CAIMTOK Pacchinnierca, a ecnu npy
04eHb BbICOKIX, TO TPY[ MeTasIypra noider HacMapky, T.K. 6epexHO BblpallieHHas CTPYKTypa
OyzeT ucnopyeHa. Hago npaBubHO UCMOMb30BATh KOMMO3ULIMOHHYKO npupody bynara: ecny
[IepeB0 B0Jb BOMIOKOH PEXKETCSA JIErKO, @ NONepeK — Naoxo, To NOXOXUMMU CBOACTBAMU [OMKeH
o6brnagatb W cnutok. Heobxoammo packoBaTb ero Tak, 4To0bl BOMOKHA CTPYKTYpbl Oynara
NNaBHO «06TeKanu» KOHTYpbl u3genus. Ecnu 310 ANMHHBIA yNpyruid KAWMHOK, TO BOMOKHa
JOMKHbI ObITb HarpaseHbl BAOMb KIMHKA, NpU4eM 4Yem 60sblie Mepernsiectv BONOKHA npu
KOBKE, TeM 00J1ee CTONKME W MPOYHbIE U3LENNS MOXHO NOMYYUTb. ECNM 9TO KOPOTKWI pesak,
TO BOJIOKHA Jlyylle HanpaBuTb ronepek. 0aToMy WMEHHO No HOpMe Y30POB [APEBHEr0
6ynaTHOr0 KMHKa MOXHO ObIfIO CyaWTb O €ro CBOWCTBAX. bynaTHbIA CMMTOK KOBanu He B
JJIMHY, @ Ha4MHas ¢ OHOr0 KOHLA, NOKa He pacnioliMBany Ha AMCcK. STOT ANUCK paspesant no
cnupanu, Noy4eHHble OKPYIIbIe MOMOChI BbIPABHWBAMN U JULLb MOTOM KOBAny fierenaapHsie
KNWHKYW. HeyauBUTENbHO, Y4TO NyYLUNE U3 HUX CTOWAN Tak AOPOro — UX NPOM3BOACTBO 6biNo
CPOJHM Marum 1 WCKYCCTBY, TaK Kak BK/KYano B Ce6S MHOXECTBO Cry4aiiHbIX (DakTopos,

MOMY4MBLUNM Ha3BaHWe «NecTHUUa Maromera».

Takum 06pasom, Gynar — 3T0 He 3arafjoyHas cynepcranb, a 0C060e CO4eTaHNe KOMMOHEHTOB
Kenesa (MpoyHasa cranbHas Mmarpuua W NPOHM3bIBAKOLIME €e TBEpAble BOMOKHWCTbIE
CTPYKTYpbl), 06€CneYmnBatoLine HOBblE Ka4ecTBa, He MPUCYLLME KAXAOMY W3 KOMMOHEHTOB
OTAENbHO. [PUMEHUTENBHO K KITMHKY 3TO BbIPaXanoch B BbICOKOW MPOYHOCTU W ynpyrocTd
Tena Knuka npu 3Ha4uTeNbHON TBEPAOCTU U XOPOLLEN PeXyLLen CnocO6GHOCTY BbIXOAALLNX Ha
ne3Bne 060ralieHHbIX YrnepoaoM BOMOKOH. JTO napapokcanbHOe Co4YeTaHue M mopaxano
WccnefoBaTenei NPoLLoro, NPUBLIKLIMX K TOMY, Y4TO CTarb MOXET ObITb NGO 04eHb TBEPAOH
11 MO3TOMY XPYMKOiA, MM60 BA3KOKA M MPOYHON, HO HE 0YEHb XOPOLLO [AepXKaLlen 3aTouKY. Ha
ne3sun 6ynaTHOro KAMHKa 3a CYET BbIXOAA 06OralleHHbIX YrnepoAoM BOJIOKOH
00pa3oBbiBanach creunduyeckas MUKponuna, BecbMa 3deKTUBHO crpasnsBLiancs ©
PE3KOW BOJIOKHWUCTbIX MaTepuanos, B TOM YUCAE U C YEMOBEYECKOW MNOTh0.

Kazanock Gbl, CTOPUS BbIHECTA CBOI MPUroBop Gynarty. MpUMUTUBHOCTL 060pyfoBaHua !
TEXHONOrMI APEBHOCTI feNana LenecoobpasHbiM 1 PeHTabenbHbIM U3roToBneHne nMeHHO
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Hepxasetowiasn cransb

£0[HOPOAHON, «KOMMO3ULIMOHHON» CTanu Ha PakHyx oTanax pasBuTUs METanypruv. B
oGHOBE 3TOTO MPOLECCa, BUAUMO, NN KONOCCANbHbIA NPAKTUHECKWH ONbIT, HapaboTaHHbIN
[pesHuMY veTannyprami nov nuTbe 6POH30BOr0 OpyXus. B npouecce COBEPLIEHCTBOBAHMS
7exHONOTWN,  BbI3BAHHBIX  MOBbIWEHHLIM  CNPOCOM  Ha  MeTann,  MOABUNOCH
BLICOKONPON3BOANTENBHOE 060pynoBaxKe, a WTy4Has py4Has pabota u MCKYCCTBO MacTepa-
4aCTHUKA CTan0 YCTYnaTb MeCTO WHXEHepHOW Hayke, OPUEHTMPOBAHHOW HA KONU4ECTBO.
BeAkas HEOAHOPOAHOCTb CTaNM CYuTanace Gpakom, v npo Gynar Ha AONrMe rofbl 3a0binn:
LWTY4HbIA [O0pOrOCTOALNA NPOLYKT He BbIAEPXan KOHKYpeHUuu C Oonee [eLesbiM 1
MaccoBbIM NPOMbILLIEHHbIM NPOAYKTOM.

A BbI60pKA
= B MeTan

7 7

” }. u "y
KaHaBKa nonepex NMHUA -~ S
BOJOKOH bynata

T TR T

Puc. 13. MexaHuam passuTysi y30pa «/IeCTHUUA»: A — NPOAONbHbIA Pa3pes KnuHka (rae anbda — yron

- BbIX0/a Ha NOBEPXHOCTb 060ralleHHbIX YrIepoaoM BOIOKOH, S — PaccTOsfHNE MEXAY HUMW), MOBEPXHOCTb

KOTOPOrO HacekaeTcsi WM HafpesaeTcs, a 3aTeM NPOKOBbIBAETCA. B pe3ynbrare HU3 BbleMKY
fOAHMMAETCA K BEpXHUM cnosm (B), a Ha NOBEPXHOCTU KNWHKA (DOPMUPYETCS napa AONONHUTENbHbIX
uckaxeruit (C).

Tem He MeHee, MepcneKTUBHOCTb METaNMYecKkux KOMMO3UTOB B MOCNefHWe oAbl cTana
04eBuAHa. C NpOpbLIBOM 4e/l0BEYECTBA B KOCMOC KOMMO3MULIMOHHbIE MaTepuarbl Ha 0CHOBE
HUKENs, Kobanbta, TaHTana W HWoOWs, MCNOMb3yemble ANA feTanedt rasoTypouHHbIX
[BUTaTenen CamoneTos 1 pakeT, yoeanuTensHo Aokasanu aToT Teuc. Mepsbie 00pasiibl Taknux
MaTepuanos Ha OCHOBE XKeNie3a, U3rOTOBMEHHbIE ANA HYX[ MPOMbILLIEHHOCTH, NOSBUIUCH
BLLIE B Hayane XX Beka, 0JHaKo X Cepbe3HOe CCIe0BaHNe Ha4anoch NLb B cepeantHe 70-
X T0f0B. YxKe CerofHs poccuiickue 1 3apy6exxHble WCCMefoBateny AOCTUIMM BecbMa
BMEYATNSAIOLLMX YCTIEXO0B B U3TOTOBMEHIN METaNIMYECKIX KOMNO3nTOB — 6ynaros. Cna6ocTb
TEOPETUYECKNUX MpeACTaBNeHU A O CYTU NPOLECCOB, MPOUCXOAALMX B Oynatax, elle He
N03BONAET A0CTUraTh CTAONIILHOTO PE3YNbTaTa, U BbIX0S Opaka Aaxe y Jy4Lunx COBPEMEHHbIX
U3roTOBUTENEI NNTON y30p4atodt cranu pocturaet 30% u 6Gonee. Ho yxe CeropHs
UCCNefoBaTeNn roBOPAT HE CTOMILKO O MOWCKE HEKWUX YTPAYEHHbIX COKPOBEHHbIX TailH,
CKOMbKO 0 «KOHCTpYMpOBaHUM» GYNaToB — CO3/aHNIA Pa3NNYHbIX Ero PasHOBUAHOCTEN Moj
WMpOKuNit cnekTp 3apay.

TlepcnekTuBHbI i Takie KOMNO3UTHI? OFMAHUTECH BOKPYT — Cama MpUpoAa NoAcKasbiBaeT
OTBET. Munnuorbl fieT 3B0MIOLUMM MPUBEMM K TOMY, YTO KOMMO3MLMOHHbIE MaTepuansl
Gesycnogmo YTBEPANINCH BO BCEX MEXAHMYECKNX GUOKOHCTPYKLMSX, HAYMHAA OT CTPOEHMS
PACTEHUA 1 Kowyan KkocTAMM ckeneta MmekonuTalowmx. LUnpokoe npuMeHeHue
KOMNO3MONHbIX cTaneii N03BONNT Pe3ko CHUBMTb PACXOR METanna, a CreoBaTeNbHO, W
YMEHBLINTL Bec mexaHnamoB 6yayLLUero, ONHOBPEMEHHO YBENUYMB UX NPOYHOCTb. O4eHb
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rnaea Tpevtbsa

MOXET ObITb, YTO CNEAYIOLMA BUTOK HAy4HO-TEXHUYECKOro nporpecca Oyder CBsidaH ¢
MacCOoBbIM NEPEXOAOM OT OAHOPOAHbIX METALINYECKINX KOHCTPYKLNA K KOMNO3UTaM, KOTAa Ha
CMEHY TAXENbIM, 3HEProeMKUM MaluuHam npuayT Nerkne U 3KOHOMUYHbIE YCTPOIACTBa,
BeposTHO, MMEHHO 3TO W UMeN B BUAY PYCCKMI y4eHblit [1.K. YepHOB, roBOPUBLLNM, yTQ
nyyLuan cranb, Koraa-nueo Bbinnasnsemas B MUpe, — 310 Oynar: NOHATUS «KOMMO3ULMOHHbIe
martepuanbi» B XIX Beke eLle He CyLecTBOBano.

rnaea 4YyerTBeprTas

ﬁtax TpnG60NOry NOCPAMUAN NPOYHUCTOB

8 70 BpeEMS, Kak MPOYHWCTLI NPOAOMKANU YNIOPHO MPUAEPXUBATLCA BEPCHY O TBEPAOCTH
¢Tanu Kak 0CHOBE €e M3HOCOCTOMKOCTH, MOSBUANICA HOBbIA pasfen Hayku, UMeroLnid aeno
HenoCpeACTBEHHO C M3HOCOCTOMKOCTbIO. OH M3y4an napbl TPEHUs U UX M3HOC, 1 NO3TOMY
fony4un HasBaxue «Tpubonorus». B xofge pasBuTWA Takux HanpasNeHun, Kak u3y4eHue
JIgXaHW4ECKOTO,  MOTEKYNADHO-MEXaHW{eckoro M KOppO3MOHHO-MEXaH!4eckoro
J3HALUVBAHNA, 0COG0E BHUMaHME ObiN0 Y/IeNeHo TakuM BUAAM MEXaHW4ecKoro M3HOCA, kak
a6pasnBHOE ¥ y[iapHo-abpa3nsHoe. B peaynbrate 0rpOMHOr0 HakoNNEHHOro CTAaTUCTM4HECKOro
warepuana Obifio YCTaHOBMIEHO, YTO TBEPAOCTb — JTO /b OAUH U3 KOMMOHEHTOB
KOMITIEKCHOTO KPUTEDUS OLEHKYM W3HOCOCTOMKOCTM, KOTOPbI HE06X0AUMO W3yyarb Mo
Knaccam CTaneii, C y4TOM Ux CTPYKTYPHbIX 0COGeHHOCTed. Kak e senyT ce6s PK Han6onee
fonyAAPHbIX KOPPOSUOHHOCTOIKUX CTaneit npu pese?

Puc. 16, Pexyuias kpomka Hoxa 13 KOppo3uOHHOCTOMKOI cTanu Tuna 440C.

Hau6onee LUMPOKO MCTIONb3YETCS TPAAULIMOHHBIA CNOCOD TePMOMEXaHUYECKOro 3afaHus ux
PEXYUIX CBOMCTE Ha OCHOBE W3MEMbYeHUs 3epHa M (DOPMUPOBAHUS MAPTEHCUTHOIA
M“KDOCTDYKTYDM. Mpu 3TOM pexyLuue CBOMCTBA (DOPMUPYHOTCA ABOAKO; Kak U B 00bI4HbIX
CTansx sa cyer TBEPAOro LiemeHTUTa Fe3C (CM. puc. 5), Tak 1 3a CHeT 06pa30BaHus BTOPU4HbIX
Kap6unos (cm. puc. 6 u 7). [ipyras cTopoHa aToro npolecca — 06eHeHe CTanu yrnepoaom
WXpomom. Ecnn Ha cransx ¢ o6iwmm coaepxannem 0.6%C n 13...14%Cr (425 Tvna) Ha
BTQDMHHbIe kapouasl npuxoautcs Bcero 0.1..0.2%C n 1.5..2%Cr, T0 Ha HepXaBeroLLnX

AX TWna 440C 3wt noTepu BO3PACTAalOT B HECKOSbKO Pa3, YTO HE3aMEAIUTENbHO
CKasbiBaeTcy Hg KOPPO3VOHHOM CTOMKOCTW M MPOYHOCTK. [l0 HEefjaBHero BpemMeHu yaasanoch

AT04H0 3(hheKTVBHO KOHTPONUPOBATL POCT Y PABHOMEPHOCTH HACHILLEHNS MaTpULibl

».




rnaesa vyersepTas

Kapbupamu B KOPPO3MOHHOCTOMKMX CTansx TPafuLNOHHOTO M3rOTOBJIEHNS C COAePXaHuey
yrnepoga 0.6-0.65% n xpoma 13-14% (Tuna 425 — cm. puc. 6), koTopas BNOTb A0 Ha4ana 90.
X paccmatpuBanach Kak «aTajioHHas» NS NpPOW3BOACTBA KIMHKOB HOXeW. bonee Huakog
MPOLEHTHOE COZEPXKaHMe 3TUX 3/IEMEHTOB BeeT K HePaBHOMEPHOCTU HAChILEHWUS MATPULy
Kapbugamn 1 06eHEHN0 YrMepofoM MapTEHCUTA, Kak aTo Mpoucxoaut B ctansax 420 Tung,
Cranm Tuna 440C, Ha060pOT, CKa4KOOOPA3HO YBENNYMBAIOT MEXAHWYECKYH U3HOCOCTOMKOCT,
npu pese N0 NpUYMHe 60MbLIOTO KONMYeCTBA HEOLHOPOAHbIX KPYMHbIX KapouAOB, Hg
COMPOTMBNAEMOCTb KOPPO3UM NafaeT B cpaBHeHuu ¢ 420 u 425 B 2-3 pasa. Kpome Torg,
HEO4HOPOLHbIE Kapbuibl CKMOHHbI BbIKPALUMBATLCA B JIE3BUMHOW 4acTu B XOAE Pe3ku y
3aT04KM, HO OCOOEHHO — MPW YAALHBIX HAarpyskax, 410 Takxe OrpaHuymsaer obnacrs
MPUMEHEHNA KIIMHKOB M3 3TOW cTanu. BbiCOKas W3HOCOCTONKOCTb CEPLE3HO YCNOXHser
BOCCTaHOBJIEHNE PEXYLUed KPOMKW, 4TO W Mpefonpefenvno UMEKoLnin MecTo Crpoc Ha
abpasuBHbIi MHCTPYMEHT [ TOYKM HOXEil Ha OCHOBE KOpYHAA W anMasoB npu Magequu
CNpOoCa Ha HaTypanbHble KaMHU. Hannyue 3HaYUTENbHOTO YnCna KapouaoB AUKTYET U BECbMa
NpoOTUBOPEYMBbIE TPe6OBaHUS K CBOWCTBaM Matpulbl. C OJHOA CTOPOHbI, OHA HE AO0MKHa
6biTb CNNWKOM MNNACTUYHOA M BA3KOW C Tem, 4T06bl PK He60MblIOA TOMWMHBI He
nedopmupoBanach B xofe pesa. G Apyron CTOPOHbI, Ype3mepHas ee TBEPAOCTb U XPYNKOCTL
BEET K BbIKPALUMBAHMIO LiENbIX Y4ACTKOB NE3BUA C Kapbuaamu [axe npu paBHOMEpHOM
3HOCE, XapaKTepnayoLem 00bI4HbIA Pes, He roBops 06 YOAPHON Harpy3Ke.

C pasBuTieM TEXHONOTWiA MONYYEHUs METanna 1 CPeAcTB TePMOMEXaHUYECKo 06paboTku
KONN4YeCTBO Yrnepofa B KOPPO3WOHHOCTOWKONM CTanu yaanoch yBenuuntb Lo 2% u 6onee,
0CTaBMB KONN4YECTBO Xpoma Ha ypoBHe 13-15%. 370, B CBOK 04epefb, MO3BOJIUIO PE3KO
YBENNYUTb M3HOCOCTOMKOCTb PK 6€3 CyLlecTBEHHOW ferpajaun aHTUKOPPO3UOHHBIX U
MPOYHOCTHBIX CBOMCTB.

Tabnuua 14.
Hanb6onee nonynsapHble KOPPOSUOHHOCTONKME CTaNIN MOBbILLIEHHON N3HOCOCTOMKOCTH
Mapka Xumugeckuit coctas cranu, %
(6] Mn Cr Si Mo v Co Cu Ni
VG10 0.95-1.05 0.05 14.50- 0.60 0.90-1.20 0.10-0.30 1.30- - -
15.50 1.50
AUS-8 0.70-0.75 0.50 13.00- 1.00 0.10-0.30 0.10-0.26 - - 0.49
14.50
AUS-10 0.95-1.10 0.50 13.00- 1.00 0.10-0.31 0.10-0.27 - - 0.49
14.50
ATS-55 1.00 0.50 14.00 0.40 1.00 - 0.40 0.20 0.20
MBS-26 0.85-1.00 0.30- 13.00- 0.65 0.15-0.25 0.30 - = =
0.60 15.00
MRS-30 1.12 0.50 14.00 1.00 0.60 0.25 = : 2
GIN-1 0.90 0.60 15.50 0.37 - - - - -
Cowry Y 1.20 - 14.00 - 3.00 1.00 - =
BG-42 1.15 0.50 14.50 0.30 4.00 1.20 - - =
CPM420V. 2.30 - 13.00 - 1.00 9.00 - - =

XapakTepHoi 4epTon cTaner Tuna 440C ABnseTcs 0TAUYHAA M3HOCOCTONKOCTL PK npu 3akanke
Ha TBepgocTb 59-61 HRC. K coxanenuto, oHa CO4ETaeTCs C ee MOBbILLIEHHOW XPYNKOCTbi0 1
CKJIOHHOCTBIO K BbILLEPOIMBAHMIO MPY U3TMEHBIX 1 YAAPHbIX Harpy3kax. Mpobnemy xpynkocTv
MOXHO PeLUnTb MyTeM CHWKeHus TBeppoctn Ao 56-58 HRC, Ho 370, B CBOW 04epesb:
HeraTMBHO CKa3blBAETCA Ha PEXYLLMX CBOWCTBAX, BEPOATHO, MO NPUYMHE NafeHUs NPOYHOCTH
cuennexns kap6uaos ¢ marpuueil Ha PK. 0 HEKOTOPbIM AaHHbIM WX YXyAiieHue MOXeT
coctasnsatb 10-25%. OgHUM U3 CMOCOOOB PELIEHNs 3TOI MPOGIEMbI CTano npou3BofcTBO

MR vy

Kak Tpu60s0orun nocpaMusiu NpoYHUCTOB
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KIUHKOB BbICOKO/ TBEPAOCTY, NOBBILEHHYIO XPYNKOCTb KOTOPbIX Obl0 NPU3BAHO

@MneHCMDOBaTb yBENNYEHNe TONWMHBI KNnHKa 1 PK. K npumepy, ecni Ha CKNafHbIX HOXax ¢
WHOI KIVHKA 70-90 MM u3 yrnepoaucToi CTanu ero TONLWHA cocTasnsna 1-2 MM, 10 Ha

Bbucoxoyrneponwcmn HepXKaBeloLLEein CTanu aToT NapameTp CeroaHs Bblpoc B 1.5-2 pasa.

420mod

e

- YCTOMYMBOCTS K KOPPO3UM

Pyc. 17. CpaBHUTENbHbIE CBOMCTBA HauBOoIee MOMYNAPHbIX MapOK KOPPOSUOHHOCTOMKMX CTAfEH.

e 4400

420V

440V 440V

440C

HM3HOCOCTOMKOCTh yaapHas BA3KOCTh

Puc. 18, MPOYHOCTHBIE XapaKTEpUCTUKN BbICOKOYTMEPOANCTbIX KOPPO3NOHHOCTOMKUX CTanei — 4400,
CPM440V u CPM420V.

Takum 00pa3om, NoHSTUE U3HOCOCTONKOCTU PK KIMHKOB N3 KOPPO3MOHHOCTOMKMX CTanen
4M-TO  CX0OHO ¢ MOHATMEM WM3HOCOCTOAKOCTM aBpasuBHbIX  UHCTPYMEHTOB.
VlaHococmﬁKomb PK xapakTepu3yeTcsi He TONbKO MEeXaHU4eckoi MPO4YHOCTbIO PK, HO n
NPOYHOCTLIO CBAZKY MaTpuLeii abpasmBHbIX 4aCTUL| (M36LITOYHOrO LIEMEHTUTA U KapOnAoB),
ABNSioumxcs CBOEO6PA3HbIM «MUKPO3Y6OM» MpU pese, a Takxke WX pacnpepenexue,
OBHOPOAHOCTL M KonMyecTso. MoaTomy, MCMONb3ys BblfENeHNd Ha Ne3BUN TBEPAbIX
Kapoupos, moxHo W3roTOBUTb FMBKME 1 yNpyrue KIUHKKM C XOPOLUER U3HOCOCTOMKOCTLIO

N otnuyroi KOPPO3MOHHOI CTOMKOCTbIO, MPUMEPOM 4emy aBnsercs cranb H1.




rnaea 4yersepras

Copepxaxue yrnepoaa B 3ToN Xpom-Hitkenesown ctanu coctasnsieT Bcero 0.12%, To ecTy
0Ha pesarb He AosHkHa Boo6Le. OfHAKO 3a CYET NCNOMb30BAHNS MEXaH3MOB KapbuaHOro
YNPOYHEHMSA, XONOAHOM AehopMaLi U CTaPEHNA KNMHKN U3 TaKOM CTanu pexyT Ha YPoBHe
420, 2BNAACb OAHOBPEMEHHO NMPAKTUYECKN HEPXKABEIOLMMU.

Mukpo- M MakpoCTpyKTypa 0Ka3biBaeT pellalolliee BNUSHUE HA PeXyluue CBOWMCTBA
CTOiKOCTb PK KNKHKa, @ TaKkXKe Ha XxapakTep ero u3HalmBaHus B NpoLecce pe3anus. Ecny
NPOYHOCTb 3aKPEMJIEHUA PEXYLUMX 4aCTUL U CTPYKTYP B MATpPULE CTanu OKaXETCH HUXKe
NPOYHOCTM CaMOW pEeXYLIEen CTPYKTYpbl «MWUKPO3yba» («BA3KWIA KIUHOK»), To
M3HALLMBAHME MPOUCXOAMUT BCNEACTBUE BbIKpalMBaHWA «MuKpo3y6a», n PK pabotaet g
pexume camo3ara4yuBaHna. ECnm xe NpoYHOCTb «MUKPO3YDHa» OKAXETCA HUXKE MPOYHOCTH
ero 3akpenneHus B matpuue («CyxXod KIMHOK»), TO W3HawuBanwe OyLeT npoTekaTs
YACTUYHO 3@ CHET XPYNKOro paspyLleHns, CKanbiBaHUs «MUKPO3YObEB» U HACTUYHO 3a CYeT
1X CTUPaHUA C 06pa3oBaHNeM MNOLIA[0K MeXaHU4ecKoro uaHoca Ha PK.

Bbicokas m3HococTOMKOCTb cTaneil 440 Tuna nNOATONKHYNA NPOM3BOAUTENEN Ha
OCTPOYMHbIN XO[: CO3JaH1e Ha pexyLLei Kpomke 3y64atoro npoduns, 06ecneqnBaroLLero
BO3MOXHOCTb ANUTENbHOTO MO0Nb30BaHMA HOXOM 0e3 ero MOATOYKM 32 CHET
M3HOCOCTOMKUX Makpo3y6oB. O4eBWAHbIMKW HeAocTaTkamu MPecioByToOro ceppeiTopa
ABMAIOTCA CNOXHOCTb MOATOYKM, GONbLUEE Mpunaragmoe yCunue npu peske, HepoBHas
NINHNA cpe3a.

bornbLuoe 3Ha4eHne MMeeT 1 pacnpefeneHne kKapouaos BHyTPYU MaTpULbl — HEPaBHOMEPHOE
HacbiLLeHe MaTpuubl kKapbuaamu, Tak Xxe Kak u kapbugHas HeofHOPOAHOCTb (pasnuyue
pa3mepoB Kap6uAos), Bbi3bIBAET U HEPABHOMEPHbIA U3HOC PEXYyLLed KPOMKU. BHeapeHue
TEXHONOTUIA MEeTaNIM4eckoro CTekna 0T4acTu pewwuno aty npobnemy. Ha amepukaHckux
cranax CPM(T)440V (S90V), CPM420V (S60V) n anoHckux CowryX C cogepxaHuem
yrnepoga 2.2-3% [OCTUrHYTO PaBHOMEPHOE HACbILEHWe MaTtpulbl OAHOPOAHbLIMM
kapbuaamu, npudem HamHoro 6onee addekTuBHoe, Yem B cranax 440 knacca. Ho
* BE/INKOJIENHAs M3HOCOCTOMKOCTb 3TWUX CTaneid COMPOBOXAANach PE3KUM CHUDKEHWEM
NPOYHOCTHbIX cBONCTB PK N0 npuynHe oxpynyuBanus. Bsskas matpuua, «neperpyeHHas»
paBHOMEPHO pacnpefeneHHbIMU OJHOPOAHbIMKU Kapbujamu, nogyac npocTo He
BbIAEPXKUBAET HE TONbKO YAAPHbIX, HO W UHTEHCUBHbIX ANHAMUYECKMX HArpy30K.

Cpasnenue yaapHoi Bsaskoctd (Lllapnu-tect - (ft - 1b)

30

25

CPM T440V
HRC 39 58 56 60,5 59 56

Beprocts D2 440C 440C

Puc. 19. YaapHas BA3KOCTb XpPOMUCTBIX CTaneu ¢ pasnuyHoi TO.

Kak Tpu6onoru nocpamMunu npoYHUCTOB

B 4OCTAaTO4HO KOPOTKME CPOKM Ha 0CHOBE cranen 425 tuna 6bina paspabortaqa Lenas rpynna
cneumanbHbIX cTaneil ¢ MOBbIWEHHbIM cogepxaHuem yrnepoga (o 1.05-1.15%), we
JMEIOLMX MHOTO Ha3HA4eHNA, Yem HOXEBOE NPOU3BOACTBO (CM. Ta6n. 72. K rnasHomy wx
JOCTOMHCTBY C/IBAYET OTHECTU 04eHb HENOX0E CoOYeTanme BbICOKOW KOPPO3MOHHOM
CTOMKOCTM, NPO4HOCTI ¥ U3HOCOCTOKOCTM PK — AHamu4eckoi 1 YAapHON. Kpome Toro, Ha
Wix 3ajaHbl 60nee XKECTKMe Pamkit MO MPOLEHTHOMY COCTaBy J/EMEHTOB. Ecnn 440C
JOMyCKaeT uX cepbesHblit pasbpoc (Hanpumep, yrnepoga B 0.25% — o1 0.95% Ao 1.20%), T0
HOBblE CTanu TUna ATS-55, VG-10, AUS-10 u np. umeroT 6onee XECTKUE PaMKW
HOPMUPOBaHUA MPOLEHTHOrO CocTasa — OT 0.05% o 0.1%. 370 no3BONAET HE TONbKO
JHOCTaT04HO GbICTPO nogo6bparb ONTUMANbHbLIA Pexum TepmoobpaboTkn HEe3aBUCUMO OT
napTvv MaTepuana, Ho U rapaHTUPYeT BbICOKYIO CTaGUIBHOCTb KOHEYHOTO pesynbrara.

—
|
[] - npounocts

B - xopposuonnas croiikocts [l - 3HOCOCTOlKOCTH

440C
58 HRC

440B
56 HRC

BG42
60 HRC

Puc. 20. CpaBHuTENbHbIE XapaKTEPUCTIKKM NONYNAPHBIX KOPPO3UOHHOCTOMKMX CTaneil, UCToNb3yembix B
M3FOTOBNEHNM KNNHKOB.

PagButue texHonorvu BakyymHoit aMdcy3MOHHON CBapKi NO3BONUNO Pa3paboTaTh Crioco6bi
U3TOTOBNIEHUS CBApOYHBIX MaKETOB U3 Hepxaselowwmx craneit. Gupmbl Helle (Hopserus) u
Cold Steel (CLUA-SinoHust) npepnaraioT TPEXCNOWHbIE KIWHKW, TAE Ha PEeXyLLy0 KPOMKY
BbIXOAUT BbICOKOYrNepoAnucTas KOPPO3NOHHOCTOMKAs CTanb, YNpOYHeHHas 06Knagkamu u3
HU3KOyrnepogucToit Hepxasetoliedt cranu. Takue npoussoauTenu, kak Damasteel AB
(ﬂlaeuwa), Ha OCHOBE TEXHOMOrMA 9KCTPY3UW NpeanaralT KOPPO3NOHHOCTONKMNA
MHOFOCNO/HbIN NakeT — HepKaBEIOLLYI0 JaMaCCKYH0 CTalb.

TOOHS  GOMbIUMHCTBO CEepUiiHBIX NPOM3BOAMUTENEA PpaboTalT C  YXKE XOpOLio
3apeKomengosasLMmMK el Mapkami KOPpPO3MOHHOCTOMKUX CTanei, a HOBbIA COPTAMEHT,
NoABUBLLMIiCS B nocneguue roabl (AUS-10, ATS-55, VG-10, MRS-30 (finoHus) u BG-42
(c'-”A)). (aKTU4eCKN NOBTOPAET C TEMU UM UHBIMY YIIYHLIEHMSMU Y)KE U3BECTHYHO ATS-34.

PWMweHaTenbuo W TO, 4TO Takue mapku ctaned, kak ATS-55 u VG-10, yxe He umetoT
“ABOIHOTO Ha3HayeHNs» — OHM pa3pabarbiBannCh UMEHHO B K4ECTBE HOXEBbIX.

gg““" U3 Hanbonee M3BECTHbIX MPUMEPOB M3rOTOBNIEHMS KOMMO3ULMOHHOMO marepuana
BBIWEHHOI W3HOCOCTOMKOCTI SBNAIOTCH KIMHKA W3 «eHnpuTHOI ctann 440C»,
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Npon3BOAMMble amepukaHuem [asugom bae cepuitHo. [lyTem (AcoOHHOTO JUTbA i
MOCTENEHHOr0 OCTbIBAHWA 3ar0TOBOK BHYTPU U3NOXHNLbI CO CMOXHOW BHYTPEHHEN
APeBOBNAHON (hopMOii B KNMHKAX (DOPMUPYETCH KpPUCTanauyeckas Xpom-kapoupHas
CTpyKTypa. Kpuctammbl paspactaiorcs B BuAe Creuuduyeckux BeTBE0OPasHbIX OTPOCTKOB,
HaMoOMMHAIOLMX [epeBba (0TCtoga W HasBaHwe — Dendro, OT rpey. «OPEBECHbIR»). C
OCTbIBaHNEM CTanN Ha4nHaeTcs POPMNPOBaHIE CTPYKTYPbl LEHAPUTHBIX KPUCTaI0B BHYTPY
KNNHKOB. /13n0XHMLY pasbusatoT, Nony41BLLIKECS KIIMHKN BbIPE3AOT U3 JPEBOBUAHON OTANBKY,
324MLLAKOT, OTXKMraKT 1 BbINPaBAAT (DOpMy. Ha 3TuxX OTNMBKAX MPOCNEXWBAETCH YeTkas
KpPYMHO3EpHMCTas CTPYKTypa U hopmauuu [eHLPUTHBIX KPUCTanioB, KOTOPbIE 00bI4HO
paccMaTpuBaoTCA NPOM3BOANTENIEM KIMHKOB MO TPAANLUMOHHBIM TEXHOMOTMAM Kak 6pak. Ha
3TOI cTagun 1 bae Npou3BoAUT BbIGPAKOBKY KIMHKOB MO COOCTBEHHbIM KPUTEPUAM, MOCIE Yero
Ha CneynanbHOM Najalolem MON0oTe MPON3BOAMTCS HW3KOTEMMEpaTypHas KoBKa [Ans
N3MENbYEHUS N YIYYLIEHUS CTPYKTYPbI.

Puc. 21. Mopgens ot David Boye Knives u3 aeHaputHoit ctanm 440C.

Puc. 22. JInTbeBble TEXHONOrMM NO3BONAOT UCMOMNb30BATL OPUTHMHANBHbIE COCOObI YKPALLIEHNS KNMHKA 1
HaHeceHns Kneitm. KnuHok cknagHoi mogenu ot David Boye Knives.

[pu aTom ypaeTcs Noay4uTb KPUCTANIMYECKYIO XPOM-KapOuUaHYI0 APEBOBULHYIO CTPYKTYPY,
O/IM3KYI0 MO CBOWCTBAM K JIereHAapHbiM Oynatam: W3HOCOCTONKOCTb PK KnuHKa pesko
Bo3pactaeT — B 3-10 pa3 B cpaBHeHuu ¢ aHanornyHon 440C, nosy4eHHON TPaguLMOHHbIM
cnoco6om. [lo pesynbratam TECTOB (pe3ka KapTOHA, MONUMPONUIEHOBOW BEPEBKW 1
[IOAMOBOI MaHWUIbCKOW MeHbKK) 6bi71 CDOPMYNUPOBaH BbIBOZ O MPEBOCXOLCTBE PEXYLLMX
CBOWCTB AGHAPUTHOM CTanu Haf KMAWHKaMW, NOMy4eHHbIMU MO TPAAMLMOHHOA TEXHOMOruK,
npy 0MHAKOBOW MX reomMeTpum. «B xofe 0AHOro u3 TecToB s caenan 3000 pe3os AIIMOBON
NeHbku B TeyeHne 15 4acos 6e3 nofsatoyku 1 npasku. Mocrne 4ero 3a MUHYTY HaTo4Wi
KNWUHOK Ha MarneHbKoM Kepamndeckom 6pycke», — 0TMeHal Mactep.

lMapapoKc 3aKo4YaeTcs B TOM, YTO 00bIYHO NPU KOBKE KUHKOB CTPEMSATCA MUHAMMU3UPOBATH
pa3mep 3epHa, YTO MOBbILLAET CTONKOCTb PEXYLLEH KDOMKIA. KpynHble nepBuyHble Kapbuabl
CKMOHHbI K BbIKPALUNBAIO B NE3BMIAHON YaCcTW B XO[€ PE3KN 1 TOYKM, YTO YXYALIAeT CBOWCTBA
PK, noatomy 6opb6a C Kap6uAHON HEOZHOPOAHOCTbKY W HANMMYMEM KDPYMHbIX MEPBUYHbIX
KapbuoB — OfHA M3 NPUOPUTETHBIX 3ada4 TPaAMLMOHHOTO MeTannosefeHus. CornacHo bae,
B NINTOI AEHOPWUTHOW CTanu BbiKpallneaHus PK He MpouCXOAuT W, HA060POT, €6 CTOMKOCTD
BO3pacTaeT MHOTOKPATHO B CBA3W C [APEBOBWAHON CTPYKTYPOil Kap6uaHOro Kpucrtanna,
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r7ly60KO YXOAALLEro BHYTPb CTasbHON MaTpuLibl. TO,VHTO Bae MMEHYET «pexyLLuM 3PdeKTom
[eHApUTOB», BECbMA HANOMMHAET  «PEXYyLK ahpekt Oynara», rae TBepable
[1C8BAOBONOKHMCTBIE CTPYKTYPb! (DOPMUPYIOT «MUKPO3Y64aTYI0» MOBEPXHOCTL BAONb NE3BUA.
B [ieHApUTHON CTanu TBEpAas COCTaBNAIOLIAA NMPEAiCTaB/eHa Kap6ugamn xpoma C KpavHe
BbICOKOA TBEPAOCTbi0. OHM (DOPMMPYIOT MaKPOCTPYKTYpY, BHELIHE HAMOMUHAIOLLYIO
[anopoTHYK, BHYTPY CTallbHOW MaTpuLibl TBEPAOCTbIO 56-58 HRC. Tak fiBHbI 6paK C TO4KM
3peHusi KNacCu{eckoro MatepuanoBefenus — MOLLHas Kap6uaHas HeofHOPOAHOCTb U
[EHAPUTHAA MKBALWMA — MOXET UrPaTh Ha PyKy NPOMIBOAUTENNO KNMHKOB.

& - msnococroiikocts [l - mpounocts  [] - crabusHOCTE pasmepos mpu TO

o1
60 HRC

M2
62 HRC

A2
60 HRC

D2
60 HRC

D3
61 HRC

Puc. 23. CpaBHUTENbHbIE XAPaKTEPUCTUKM UHCTPYMEHTAbHbIX NIErUPOBaHHbIX CTased.

Tponow 3kcnepumeHToB

80-90-6 robl XX Beka 03HAMEHOBANNCH MOVUCKOM arnbTepHaTUBHOrO (heppUTHO-LIEMEHTUTHON
MaTpuLie, XapakTepHol NS TPAAMLMOHHBIX MapoK CTanei, «HOCUTeNs» KapouaoB UK WHbIX
TBEPABIX YACTUL,, KOTOPbIA Bbl CMOT 0GECMEYUTb XOPOLLEE COYETAHUE PEXYLINX CBOWCTB C
MOBbILIEHHON KOPPO3UOHHON CTONKOCTbIO.

Bbifop cpasy manm Ha LUMPKOHWMEBYW Kepamuky, a To4yHee YTZAP (uTTpueBblvi
MOMUKPUCTANNMYECKIN OKCI TUTAHA-LINPKOHIS-NIIOMUHUS). COCTABAAIOLLME MOPOLLKY TaKoi
KEpamukn chopmyloTcs Ha Mpecce, a 3arem CrekaloTes Noj AaBfieHueM npu Temnepatype
0Kono 1400-1500 °C meTomoM 3KCTpy3uu. B pesynsrate 06pasyeTcs NonMKpucTanam4yeckas
CTPYKTYpa, TeTparoHasbHble (asbl koTopoil u hopmupytoT PK. TeepaocTb aToro marepuana
NPUBAWXaeTCs K anmasy, U OH NEerko pexet cTeko. [10CTato4HOo yKasaTb, YT0 Ha peknamHoM
MnaKate 0HOrO M3 NPOU3BOANTENEI Gbina U306paXKeHa paspesaHHas HoXOM promka. Komy 1
C KaKoi Liefbto mpuLLna B FofI0BY MbICMb HAPE3aTh PIOMKM, NPaBfa, 0CTaBaNoCh 32 Kafpom,
HO BneyaTneHne 3ToT TPIOK NMPOM3BOAWN. Bripupady Gbino 06eLiaHo, YTO 3aTOMKY TaKoW
KIWHOK Gymer pepxaTb 04eHb [0Nro. [leiicTBUTENbHO, TeTparoHanbHble (asbl
MoNUKpUETanAmM4eckoil cTpyKTypbl YTZAP 06ecneynBanit Hapshy C BbICOKOA KOPPO3NOHHON
CTOMKOCTbI0O BO3MOXHOCTb ONTENbHOW PaboThl KnuHKOM 6€3 3artodku. [ipyrum
AOCTONHCTBOM MaTepuana 6biia ero NoHas NuLLeBas HeNTPanbHOCTb. KNUHOK He 0CTaBAAN
N0Cne cebq Hukakux CnemoB Ha npofyKTax, 410 ObINO Cpasy OLEHeHO mn6uTensmmn
TPajuumMoHHol snoHcKoit KYXHW 1 cbipoedeHus. OfHako matepuan okasancs Ha pedkocTb
*PYIKUM 1 TpeGyiowmm akkypaTHOro o6patexns. OCHOBHbIM HampaBfigHuem CTano ero
CNonb3oBatme Ha KyxHe [N OTAeSbHbIX Omepauni (06paboTka pbIGHOTO hune 1 4NCTKa
YKaDTO(benﬂ), T.K. 711 KOMMIEHCALMI BbICOKOIA XpYNKoCT PK npuwinocs Aenatb 3Ha4nuTenbHOi
TONWWHLI, 4To ckasbiBanoch Ha (DYHKLMOHANM3ME, @ NoToMy YA06CTB paboTe nmosapa He
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no6asnano. Tem He MeHee, Takue HOXK LLIMPOKO Npou3BoaaTces dupmamu Kyocera u Boker.
[lpyroe HanpaBneHue UCnonb30BaHUs Takoro Matepuana — Ha MeyuLNHCKNX CKanbnensax, T.x.
Cepbe3Hble yaapHble Harpy3ku Ha PK npu Takom NpuUMEHEHWW, Kak NpaBuio, UCKITHYEeHb!.
OrpaHu4eHHOe MCNonb30BaHNE KepaMUYeckme KIVHKK HaLu B MOAENSX, NPeAHa3HaqYeHHbIX
ans 60eBbIx MNOBLOB. 370, Hanpumep, Hox Mirage Operator oT amepukanckon upmbl Mad
Dog Knives.

Bonee 6nn3ka K MexaHM3My pe3a BbICOKOYTNIEPOAUCTLIMU HEPXKABEHOLLMMI CTanaMi paboTa
KNMHKaMU U3 TUTAHOBbIX CMNaBOB. TUTAHOBbIE CMJIaBbl CYLLECTBYHOT B TPEX MOANMDUKALMNAX —
anba TUTaH, anba-6eta TTaH u 6eta TuTaH. beta (hasa umMeeT 06bEMHO-LEHTPUPOBAHHYHD
KPUCTaNNMYecKyr PeLUeTKy, 4To 06yCriaBiuBaeT ero NOBbILUEHHYIO (B CPaBHEHWUM C UHbIMKM
MoanMuKaLmMamn) NpoYHOCTb U U3HOCOCTOMKOCTb. [Mpuyem OH noanaetcs 3akanke. B xoge
TepmMoo6paboTk Cnnaea Mosy4aeTcs marepuan, NpeacTaBnAoLMiA co60i matpuly u3
TUTAHOBOrO CNiaBa C PaBHOMEPHO BHeApeHHbIMM kapbupamu (¢ TBepaocTbio HV ~ 3000),
BbIMOMHAKLLNMIA PONb MUKPONUbl. [JOCTOMHCTBA TaknxX KNIMHKOB — BbICOKAs KOPPO3NOHHASA
CTOMKOCTb, HU3KNiA BeC (Ha 40% MEHbLUMIA, YeM Y CTann), BbICOKAs YNpyrocTb, MOBbILLEHHAs
M3HOCOCTOWKOCTb  PeXyllen KPOMKW NpU  OMHAMUYECKOW Harpyske W Jaxe
aHTUbaKTepuanbHble CBOMCTBA. Pexyllye cBoiicTBa — npumepHO Ha yposHe 420 HC. OpHako,
umes matpuuy TBepaocTbio okono 40-44 HRC, PK w3 Takoro marepwana okasanach
COBEPLUEHHO HENPUrofHa K TOYEYHbIM YAAPHbIM Harpyskam (Mpu YMepeHHOW TOINLMHe
cnyckoB y PK) n Becbma 4yBCTBUTENbHA K HEOpexXHOMY 06paLLeHnto. OCHOBHOE NpUMeHeHue
Takue martepuanbl (cnnasbl Ti-13V-11Cr-3Al, Ti-15V-3Cr-3Al n Ti-8V-6Cr-3Al-4Mo-4Zr)
HaWM Ha HECKObKWX 3KCMEPUMEHTaNIbHbIX MOZENsX, MpeuMyLIecTBEHHO [anBepcKon
HanpaBneHHOCTN — ANnA 60eBbiX N0BLOB, OJHAM W3 OCHOBHbIX TPEOOBaHUA K KOTOPbIM
ABNAETCA HEMarHWTHOCTb KnWHka (mogenb Multi Purpose Knife (MPK) oT amepukauckon
tupmbl Mission Knives & Tools). B nocnegHue rofbl HanaxeHo AaXe ManocepuitHoe
NpOM3BOACTBO AaMacka U3 TUTAHOBbIX CM/1aBOB — NAKET, COCTOSALLUMIA 13 TuTaHa Mapku CP u
anbtha-6eta cnnasa 6AL4V, LWMPOKO WUCMONMb3YETC B M3rOTOBNEHUM NPUOOPA aBTOPCKMX
HOXeW. BbifiBneHne y3opa NpOW3BOAMTCS TEPMUYECKUM METOLOM WM aHOAUPOBAHWEM.
[loCTOMHCTBO TaKOro matepuana — JIerkocTb, BbICOKass KOPPO3WOHHAA CTOMKOCTb,
NPUBNEKATENbHbIA MHOrOUBETHbIA BUA. LlBeackumu v amepukaHCKUMU HOXOBLUMKAMK
BEAYTCS 3KCMEPUMEHTbI 1 MO CO3JaHNI0 TUTAHOBbIX JAMACKOB NS KITMHKOB.

Kob6anbtoBble XpOMBONb(PAMOBbIE ChaBbl CTENAMT 6K W TanoHUT SBAAIOTCA APYrum
MEepCNeKTUBHLIM MaTepuanom Afs KNuHKOB. CTennuT — 3T0 NINTOA HEpPXKaBeroLuin cninas
Ko6anbra, NernpoBaHHOr0 XpoMoM, BOMbdpamom M MonAnbreHom. Ero cTpykTypa nocrne
TepMOMEXaHM4ecKon 06paboTki — KobanbToBas MaTpuua (TBepaocTbio okono 42-46 HRC),
HacbILLeHHas kapouaamu. Mpo4HoCTHbIE cBOCTBA PK 13 Takoro marepuana HeCKOSbKO BbiLLE,
4eM Y TUTAHOBbIX CM/1aBOB, XOTA OHW BCE €L He MOTYT KOHKYpMpOBaTh N0 aTOMY KpUTEPHHO
JaXe C TPaAULMOHHBIMM HU3KOYrnepoaucTeiMu cranamn. Xors 8 CLUA u3 atoro cnnasa U
GbInn NPON3BELEHbI HECKONbKO 3KCMEPUMEHTANbHbIX MOAENEN TUNA Ma4eTe, OHAKO BbICOKas
ce6ecToMMOCTb, a TakKe HeBbICOKas yAapHas BA3KOCTb M npoyHocTs PK noka penaet
OCHOBHOM C(hepoil ero MCnoNb3oBaHUs HEeBOMbLUNE MOAENU KYXOHHO-pa3fenoyqHom
HanpasneHHocT. CerofgHa wx npow3sofdar dupma Camillus n HECKONbKO YacTHMKOB,
npeumyLecTseHHo u3 GLUA.

CxoAHbIM MexaHu3MoM pe3a 061afaeT U HblHe NoNy3abbiThlit B UCMOb30BAHMM HA KIWHKAX
cnnas mean ¢ 2% OGepunnusa (T.H. GepunnueBas 6poH3a). Bcnneck uHTepeca kK aTomy
martepuany otmeyancs B 50-60-x rogax XX Beka, NpeuMyLLECTBEHHO Kak K marepwany And
KNWHKOB canepoB u 60eBbix nnosLoB (B GLLUA ux npoussoguna dupma BerylCo).
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'OH 04eHb YCTOM4MB MO OTHOLIEHMIO K MeXaHWUYECKUM W XVMMYECKUM BO3fevcTBuAM. U3

7aKOTO CNNaBa WM3roTOBMSIM W PA3NU4Hble WHCTPYMEHTbI (3yOuna, rofioBkW MONOTKOB,
WwaxTepckue Kupku v T.A.). B oTnnuve 0T CTanbHbiX M3penwi, Gepwnnesan 6poH3a He
BbICEKAET UCKP MPY yiape 0 KameHb Uu MeTans. 970 04eHb BOXXHO Npu paboTe B LaxTax, npu
OTKPbIBAHUM Tapbl C BOCT/IAMEHSIOLIVMUCA BELUECTBAMY, KOTAA Cny4aitHas WCKpa MOXeT
qBUTHCS MPUHMHON CUNbHOTO B3pbIBA. KpOME TOrO, OHU HEMArHUTHbIE, 4TO 6bI10 KpanHe
Ba)XHO MpY paboTe ¢ MOpckMMUM MuHamy. ViMerollas TBEPAOCTb OKONO 43 HRC megHas
MaTpuua apmupoBaHa fonockamun GepunIMAoB (MHTEPMETannMaoB, 06pasylolwxes npu
33aMOAEVCTBIY GepUNINA ¢ Apyrumm anemexTamm). LLIMPOKOMY NpUMEHeHMt0 GepunnesbIx
6pOH3 NPENATCTBYIOT BbICOKAR CTOUMOCTb U TOKCMYHOCTb Gepunnus.
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WHCTpyMEHTaNbHbIE CNOXHONErupoBaHHbIE CTanm

OrpaHnyeHHoe pacnpocTpaHeHne B COBPEMEHHbIX KNWHKAX HaLIM HECKONbKO BUfoR
WHCTPYMEHTaNbHON NerpoBaHHon ctanu. 310 M2 (oTeyecTBeHHbli aHanor P6M5), D2
(X12M®), A2 (95X5I'M).

Tabnuua 15.
CpaBHUTENbHASA MUKPOTBEPAOCTb METANNONOA06HbIX KapOna0B

Kap6un MuxkpoTsepaocts, MIIa

TiC 29000

ZrC 26100

VC 29000

NbC 24000

TaC 25000

Cr23Cs 9700

CI’7C(; 13800

CfaCz 13300

Mo.C 15000

WC 21000

W2C 19900

CTpyKTypa KOBaHOW 1 Tepmutieckn 06paboTaHHoN cTanu Tuna M2 (0Te4eCTBEHHbIN aHanor
P6M5), nonynsipHo# B M3rOTOBAEHMM KIMHKOB B CBS3W C MOBbILIEHHOW MPOYHOCTHIO B
CPABHEHWW C NPOYUMK ObICTPOPEXYLLMMI CTansgmMu, NPeacTaBiser CO60M Ype3BblyanHo
MEJIKOUrosbYatbil (6eCCTPYKTYPHbIA) MAPTEHCWT, NIerpOBaHHbIA ANs TensoCTOMKOCTH
BOSib)pamomM M MONMOLEHOM, C  PaBHOMEPHO  pacnpefesieHHbIMU B HEM
MenKopa3apo6ieHHbIMu kapouaamu. Ee HeoCTaToK 3aK/K4YaETCA B TOM, YTO OHA OTHOCUTCS
K KJacCcy 9BTEKTWYECKUX CTaned W, N0 CyLecTBy, ABAAETCA 6ebIM  YyryHOM.
MHoro4mcneHHble 1 MaccuBHble Kapouibl 3BTEKTUKW, BO-MEPBbIX, MOHWKANT, Kak v B
YyryHax, nnactyHocts M2 1, BO-BTOPbIX, HE PAacTBOPASCb MPU HarpeBe A0 3aKano4HbiX
Temneparyp, WCK/IKYalT y4acTue B yNpoyHeHun ctanu [0 50% BCex ee MnerupyroLmx
KOMMOHEHTOB. TaKoii mMatepuan XOTs U MMEET KpailHe HEBbICOKYI0 YAapHyr Bs3kocTb PK
BBUAY OCMabNEHHbIX MPOYHOCTHLIX CBOWCTB MAPTEHCUTHON MaTpuubl, HO 06nagaeT 04eHb
BbICOKOI AMHAMMYECKON M3HOCOCTOMKOCTbLIO NPy pe3e. HeGonbLune napTini KNUHKOB 13 310N
mapku mponssogut tupma Benchmade (CLUA). B HacTosiiee Bpemsi BeyTCS aKTWUBHbIE
MOUCKN CXOAHbIX ObICTPOPEXYLUMX CTanei, B KOTOPbIX Obl MPaKTUYECKW OTCYTCTBOBANA
9BTEKTMKA W BCE JIEerupyloLiMe KOMMOHEHTbI Obin 6bl COCPELOTOYEHbI B Kapbupax,
PacTBOPUMbIX MPU 3aKaN04YHbIX TEMMEpaTypax 1 NOHOCTbIO 3a/1eNCTBOBAHHbIX B YNPOYHEH!H
CTanu B Mnpouecce OTmycka. Ha 0CHOBE METO[0B amMOpPMHbIX METanjMyeckux cniasos
pa3paboTaHbl Takue mapku, kak ASP 2053 LiBeacko-chpaHLy3ckoi dupmbl Erasteel SA ¥
oTeyecteHHas 11M5®, kotopble He ycTynatoT uasectHbiM M2, P6M5 n P18 mo TBepaocTit ¥
TENNOCTOKOCTN 1 MPEBOCXOAAT UX MO 3anacy NaacTUYHOCTU NPU CYLLECTBEHHO MeHbLUeM
COAEPXaHUN Nerupyrowmx KOMMNOHEHTOB. 3TO [enaeT BecbMa MEepPCrneKTUBHbIM WX
1CMO/Ib30BAHNE U B U3TOTOBNEHUM KITUHKOB.

Ctpyktypa ctanu D2 (X12M®) 6nuska k M2. Vimes 3Ha4uTenbHOE CofepaHue xpoma, 3Td
CcTaflb 06M1afaeT eLe W [OCTATO4HO BbICOKMMI aHTUKOPPO3UOHHBIMI CBOCTBAMM, XOTS caMa
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He OTHOCUTCS K KNaccy HepXasetoux. BBuay sHauuTesnbHoi kap6uaHoil HEOAHOPOAHOCTH
MeXaHN4ecKue cBoicTBa PK (CTOKOCTb Ha yaap 1 uarnGHbie HarpysKu) TaKxxe HeBbICOKM, YTO
0yCnaBnvBaeT OrPaHN4EHU: B MCMONb30BAHMM 3TUX MapoK Ha HEGOMbLUNX KMMHKAX,
pagoTaioLX 6e3 CYWECTBEHHDBIX YAapHbIX Harpy3ok. OAHako CTOMKOCTb PEXYLMX KPOMOK
fpu AVHAMUHECKOM HArpy3Ke 04eHb BbICOKA. Hapsfy C TakuMu HOXOBLUMKAMM, Kak B0o6
Tepayona ¢ bo6 [osbe (CLUA), stor marepuan NCMonb3yeTcd B psaae Mojenen,
fpOV3BOANMbIX coupmort Camillus gna Queen n KA-BAR. lepcnekTuBHO MCMOMNb30BaHMe
wraMnoBbIx cTanei tuna M390 Isomatrix mpoussonctea Boehler Edelstahl GmbH & Co.
(ABchun), MONY4EHHbIX METOAaMIn aMOPDHbIX METaNIN4ECKIX CMIABOB, Ha KOTOPbIX yaaetcst
J0CTYb YBEIN4€HNS NPOYHOCTHBIX CBOWMCTB PK 11 KOPPO3MOHHOIA CTOIKOCTY B cpasHexuu ¢ D2.
Bonee BbICOKIE MPO4HOCTHbIE CBOVCTBA uMeeT A2 (95X5TM), koTopas, Oyay4u no CTpyKType
6nu3ka k D2, nuLLIeHa Takoro He0CTaTka, kak MHTEHCUBHASA KapGUaHas nuksauus. O6parHas
CTOpOHA MeJany — 6onee Huakas U3HOCOCTOMKOCTL PK npu auHamuyeckom pese. [lo Hayana
90-x 370 Obl1 OAUH M3 Haubonee nNONYASIPHBIX MaTepUanoe KAUHKOB mogjenei,
fpeaHasHaieHHbIX ANnd TAXenbiX padoT. HbiHe CpaBHUTENbHO pesok. MoXHO yKaszatb Ha
dupmy Kpuca Pusa (CLLA), kotopas a0 cux nop UCMONb3YET 3TOT MaTepuan Ha HecKnagHbIx
LIENIbHOMETANINHECKIX MOAENAX «HOXKEN BbIKUBAHUS» C MOJON PyKOSITHH0.

Hemcoxuﬁ aHTVKOPPO3MOHHBIA MOTEHUMAN aTux cTanei (kpome D2) cyxaeT ux LUIMpOKOe
MPUMEHEHIE Ha KNMHKaX, OrpaHn4nBas ux UCNoNb30BaHMe PALOM MOAENENA, PACCYNTaHHbIX Ha
M0N1b30BATENEN, NPEabABNAIOLLNX CreuMnieckue Tpe6oBaHUS K PeXYLLMM CBOMCTBaM. Kak
NIPABATIO, KIMHKI U3 HUX NPOM3BOAATCA € PasHO06PA3HbIMU NOBEPXHOCTHLIMYU MOKPLITUAMY,
MPU3BaHHBIMU CHU3NTL BO3JENCTBUE KOPPO3UM.
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Ilamacckas ctanb

KyaHeyHas cBapka sBMSIETCS KIWYEBON Onepauver B CO3[aHMW [aMaccKoi CTanu. 3tor
npoLecc TpebyeT Temneparypbl ¥ AaBfieHus Ans CO3aHUs NPOYHOTO CBApHOTO COBAMHEHMNS,
Han6onee nonynspHblil MeTO/ M3rOTOBNEHS AAMACCKOW CTany 3ak/o4aeTcs B KOMMOHOBKe
N3 KOHTPAaCTHbIX COEB CTanu MakeTa, €ro Harpesa W HenocpeACTBEHHOW CBapku
COCTaBNSAIOWMX NPU OMPeAeNeHHon Temnepatype. [pu aTomM HEOGXOAUMO, HTOG
conpAraemble MOBEPXHOCTH COCTABAAOLLMX NaKeTa ObIN OYMLLEHbI OT OKCUAHBIX MAEHOK 1
wnakos. OTANYHO OTMOMMPOBAHHbIE W MIIOTHO NOAOrHAHHbLIE BPYCKIA METanna «npuinunanT»
APYT K ApYry (Kak B ciyyae ¢ kanubpamu) v B uaganbHbIX YCIOBUSX MOTYT ObiTb CKOBAHbI 1
6e3 Harpesa. [lpu Harpese MeTanna 3NeKTPOHbI BHELIHMX aTOMHbIX CTI0EB MOBEPXHOCTH
nepexoanaT B BO36Y)XAEHHOE COCTOAHME, MPUOGPETAtOT MOABWKHOCTb W NPU NPaBUNbHO
BbIGPAHHOIA TeMnepaType 1 AaBfieHN MUTPUPYIOT B MPUMEratoLne NoBEPXHOCTU COCEAHNX
COMPSKEHHbIX METaN/08, (OPMUPYS NPOYHbIA CBAPOYHBIN LLIOB.

Puc. 24. Cxema c60pku MHOrOCNOVHOIO Naketa.

[pounniocTpupoBath 370 MOXHO Tak. HabpaHHbli 670K M3 BOCbMW CrNOeB MeTanna ¢
pa3nuyHbIM YPOBHEM COZEDKAHWS YrNeposa B HIX CKOBbIBAETCA BOEAMHO. [10 3aBepLUeHut
KY3HEYHOI# CBapKu 610K n3rnbaetcs. Ecnu cBapka npoussefeHa ¢ Haanexallum Ka4ecTsom,
MEX[y COSIMI He NPOUCXOANT PacTPECKIUBAHME 1 paccnanBaHne — BeCh NakeT BEAET Ce0s Kak
LeNnbHbIA Bpyc cTanu. 3alunnutoBaB ero TOPeL W NpoTpasuMB €ro PactBOPOM XIOPHOr0
)Kene3a, MOXHO YBWUAETb NPOCTENLLMIA Y30p — napanienbHble Nosocku. focne 3Toro naket
PacKOBbLIBAETCA U PEXETCs Ha [Be unu 6onee yacTeid, cO6MpaeTcsd BHOBb U CBapuUBaeTCs.
061Lee Yncno CnoeB B 3aKOHYEHHOM MAKETe 3aBUCUT OT KONMYECTBA CII0eB B MCXOLHOM W OT
KOSIM4ecTBa CBOPa4YnBaAHWIA 1 CBApOK.

HameTuBluMiACA B KOHLE XX BEeKa PEHECCAHC B M3rOTOBSIEHMW [amacka BbI3Ban K XWU3HU U
OTPOMHOE KONMMYECTBO CMEKyNAUWiA Ha 9TOW HMBE. Kak HU CTPaHHO 3TO 3BYYWT, MO-
HAacTOsILLEMY Ka4yeCTBEHHbI pabo4Mi Aamack, B OT/IM4WE OT AeKOpaTUBHOro, mpou3BoaAT
euHNLbI. TNaBHON NPUYUHON ITOTO BUAUTCS Manas MH(OPMUPOBAHHOCTL N KOMMepYeckas
PacKpy4eHHOCTb AAHHOTO HanmpaBfieHWs: CNPOC POXAAET MPEfNOoXKeHUe, U Ha PbIHKE
nosBseTca Bce 60MbLUe 1 60MblUe U3AeNUiA U3 mMaTepuana, OTHECTU KOTOPbIA K Aamacky
MOXHO TOJIKO M0 BHeLLHeMy Biay. Hegoctatok nHchopmaLmm 06ycnosun paa 3abnyxaeHni,
rOCMOACTBYHOLLMX B MaCCOBOM CO3HAHUM HACYET Takoro mMarepuana.

B KayecTBe rnaBHOW XapakTepuCTUKW JaMacCKoW CTanu, OnpefdenstoLien ee AOCTOUHCTBA,
06bI4HO Ha3blBAOT YEPE/I0BaHINE CI0EB C BbICOKMM COAEPXaHWEeM Yrepoaa, npuiatolim
KNUHKY OCTPOTY, U HU3KMM, NPUAAIoLLAM eMy NPOYHOCTb. Ha camom fene, B xofe Ky3He4HON
CBapKU COEB CTanu C Pa3HbiM COEPXaHWEM Yrnepoaa UMEeT MecTo ero auddysus (1.6
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}ﬂepememeuweuwa 00671acTeil C BbICOKMM COAEPXaHUEM B 06M1aCTh C HU3KUM). 3TO yXyawwaeT
_pexyLumMe CBOMCTBA BbICOKOYITIEPOAMCTBIX COCTABASIOLVMX NakeTa 3a CYeT OGeAHeHus Mo
yMepoay, npuiem u3-3a 06Mns CBAPOYHbIX LWIBOB AAXE MOTYT yXYAWATHCA MPOYHOCTHbIE
cBOICTBA BCETO KNMHKA. KpoMe TOro, Bbiropawue yrnepoga npu MHOTOKPATHOW Ky3HEYHO#
cBapke MOXET CHWKaTb ero cojepxanue Ha 0.3-0.4%. [labbl KOMMEHCUPOBATH TaKue
aHaquTeNbHbIE MOTEPM, MHOTWE MacTepa MAYT Ha GONee XKECTKUE PEXUMbI 3aKaiku, 4TO
CKa3bIBAETCA HA MPOYHOCTHbIX cBOVCTBAX PK.

[lpyroe nonynApHoe 3a6nyX/ieHve racur, YTo Ans nakera APEBHUE MAcTepa Gpamu 04eHb
JA0POriAE ¥ CEKPETHbIE Mapku CTanu, KoTopble 1 06Pa30BbIBANY PeaKMe N0 KPacoTe y30pbl. Ho
13BECTHb! KNMHKM YKe XIX Beka 13 fepmaHuy 1 OpaHunu, Ha KOTOPbLIX NErko YUTAIOTCS faxe
BHEAPEHHbIE B Y30P OYKBbI 1 UNPLl. COBPEMEHHBIM MacTepam, BaJeroLLMM TEXHONOMMel
Ky3HE4HOW CBapKM, CO3AaTb NOAOGHbIE Y30Pbl TOXE HE MPEACTaBNSET 0COOLIX 3aTPYAHEHWI.
KpacoTa ;aMacckix CTanev B CBOEM OCHOBE UMEET Pasnu4ue LBETOB CNOEB CTaneil ¢ pasHbIM
XUMUHECKMM COCTaBOM. [1isi SDKUX NIMHII Y CTanu [OMKEH GbiTb BbICOKMIA YPOBEHb XpOMa
Wy HUKENs. [ns TEeMHbIX JIMHWA MOTYT NPUMEHSTHCA MPOCTbIE YIMEPOANCTbIE CTaNM WM
J@XKe HU3KOYIMEPOANCTbIE.

CBET/IbIE JIMHUM
- L6 (ore4ecTBeHHbIN aHanor — 5XHM) — ctanb ¢ BbICOKUM COfEPKaHMEM HuKens. Mpu
KOMGUHALAN C YrNepOANCTbIMU CTaNAMMU AaeT 6MecTALME APKIE NIUHIK. JTa cTanb U3BECTHA
BbICOKOM MPO4HOCTbIO, 11 €6 106aBKa B MaKeT YNy4LIAeT ero NPOYHOCTHbIE CBOCTBA.
= 01 (oteyecTBeHHbI aHanor — XBI) — nomynsipHas WHCTPyMEHTanbHas CTanb C
AOCTAaTO4HbIM KO/MM4ECTBOM XpoMa [N (DOPMUPOBAHUS SPKUX NIMHWIA B nakete ¢
HU3KOYTTIEPOAVICTLIMU 1 BbICOKOYIMEPOANCTLIMI CTansIMU. YyBCTBUTENbHA K MEPErpeBy —
HaMHAET KPOLLMTBLCA, HO 3aTO BEMIUKOIENHO CBApMBAETCA NMPU HEBLICOKMX TeMMeparypax.
- HUKESb — 4acTO MCNONb3yeTes Ana APKOW W 6necTsLLen cocTasnaloLLei nakera. He
- PEKOMeHAyeTcA Ans matepuana knuHka. Hukenb SBRseTcs 6710KMpaTopom yrepoaa, 1 ecii B
MHOTOCNOAHOM NakeTe Con HUKens GyayT BLIXOAUTL Ha NIE3BME, TO 3TO HEFaTUBHO CKAXETCS
Ha (YHKUMOHANbHOCT KNMHKA. ToMynApeH Ansi MeHee KPUTUYHOTO K Harpy3kam npubopa
HOXa, rie hopmupyeT YeTkne KOHTPACTHbIE IMHNN.

\

Temible nuHmm
TeMHble nuHUN AAMacckoi cTanmu (OPMUPYIOTCA HNU3KONETMPOBAHHBIMU YrIIePOAUCTbIMMU
Clanamu. Mytem nog6opa craneit ¢ pasHbiM CoAepXXaHuem Yrnepoga MOXHO NOMy4UTh
OTTEHKM OT CBET/10-CEPOro A0 rycToro YepHOro; CBET/IbIE TOHA 06bI4HO HOPMUPYIOTCS 32 CHET
HUskoyrnepogucroro npokata. [lo6aBka HU3KOYrNEPOAUCTbIX 3NIEMEHTOB B COCTaB nakeTa
BT K 06e/HeHMI0 3aKOHYEHHOTO KNMHKA yInepogom, Y10 HE0OXOAMMO UMETb B BUAY Mpu
NpoekTUpoBarmn 1 cbopke naketa. Ha 3aBepiuaoLiein CTaguu MOKOBKM MakeTa cpefHee
;gﬂepxaﬂue yrnepqqa y 00mblUMHCTBA MacTepoB Bapbupyetcs ot 0.6 o 0.8%, u noatomy
pen _Bro c6opkoit 06si3aTeneH nepepacyer OTHOCUTENLHOMO KONWYecTBa yrnepoga no
011 OTZENbHOM BECOBOIN COCTABAAIOLLEN NaKeTa. Kpome Toro, cnepyet Gpath B pacyet
PaHue vacTu yrnepoga B Xofe Ky3HeuHoit CBapKMu.
ngx?u:(mpe Aamacka CTOUT 06paTTb BHMMaHWe Ha MPOTPaBKYy W OKOHEYHYK OKpacky
‘ HOrO KnuHKa. Koraa npoMsBOAWTCS 30HHAs 3akanka KiuHKa M3 6e3y3opyartoit
“Gn(:{b?g::,e nonyyawrcs uBfETOBble Bapuauuu mexay 3akaneHHo! 1 He3akaneHHo YacTbio.
Ty MO)KHVIGM TEXHONOrnit XUMU4ECKOTO UW TEPMV4ECKOr0 OKCUANPOBAHUS IAMACCKOMY
HO NpuAaTh [ONONHUTENbHbIN 3pUTENbHbIA 3DPEKT.

Bbirg
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Hau6onee pacnpocTpaHeHHbIe yrnepoaucTbie CTanu AnA Aamacka

- 1095 — xopoLLas HoXeBasi CTallb, MMetoLLas U30bITOYHbIN HavarbHbIA COCTAB Yrnepong
1 BeNuKonenHo coyetarowascsa ¢ 15N20 unu L-6;

- 1086 (oTe4ecTBeHHbIN aHanor — 85) — 60/1ee HU3KOe COLEpPXaHue Yrnepoaa, XopoLig
NpOBapuBAETCS;

- 5160 (oTe4ecTBeHHbIA aHanor — 50XIA) — MHorve mactepa no-HacTosiLemy MobAT ary
CcTasib. 31 CTa/lb MAC/IAHOM 3aKaNK1 UMEET BENVKONENHbIA NOTEHUNAN «3aliuTbl OT Aypaka» —
CKJTOHHA NpOLLATb Orpexu ¢ KOBKOW 1 3aKankoi;

- 52100 (oTe4ecTBeHHbIN ananor — LLIX15, Ho cneayet UMeTh B BULY, YTO 3Ta Mapka Yacto
UMeeT u36bITOMHOE coaepxaHue xpoma — 6onee 1.5%, 4TO Cepbe3HO 3aTpydHser
CBApMBAEMOCTb) — 3TO JerMpoBaHHas ctanb. OHa He Anf HaduHalLwwX, TPebyeT TO4YHOro
KOHTPONS npoLecca TepMoo6paboTku, HO, B KOHEYHOM CHETE, 3TI CNOXKHOCTI OMNpPaBLbIBaOTCH
Ka4ecTBOM KIMHKa;

- W-2 (Y9) — 04eHb nonynspHas Crasb: XOPOLLO KYeTCs 1 3aKanusaercs. imeer xopouuyio
CTPYKTYpY 3epHa.

MasHbIM NPU KOMOVHWPOBAHWM PA3/MYHBIX CTanen SBMAETCA WX KOBKOCTb U TEMMeparyphbl
cBapku. Ecnu oaHa 13 COCTaBNSIOLLMX NaKeTa Npy CBAPO4HON TEMNepaType Ha4NHAET Tekb, B TO
BPEMS Kak [pyras elie COXpaHsieT TBepAOCTb, CBAPOYHbIN LUOB HAYMHAET MCKaXaTbCs npu
nocregyiollei BbITSXKKe naketa. bonbluoe KOMWYECTBO HEp)KaBEtLUMX CTasneidl UMEeeT ator
HEeAO0CTaTok.

bonblue Bcero owm60K AOMYCKAaeTCs C ONpeaeneHnem KOnMu4ecTBa onepauui Npu CO3aaHum
naKeTa: KONMYeCTBO CBAPOK COOTHOCMUTCS K KOIMYECTBY CNOEB HE MPSMO NPONOPLUOHANBHO, a B
reOMETPUYECKOIA Nporpeccuun. Hanpumep, Ha4aB CO CBAPEHHOI U3 4 CIOEB 3ar0TOBKW, NepBoe
CBOpa4MBaHue 1 cBapka gact 8 cnoes, BTopast — 16, Tpetbs — 32, YeTBEpTas — 64, naraq — 128,
wecras — 256, ceabmas — 512 u 1.4. C Apyroit CTOPOHbI, ECTb 06LEKTUBHbIE (DU3NYECKNE
3aKOHbI, KOTOPbIE He AAt0T CO3AaBaTh MakeTbl C KONMYecTBOM crnoeB 6onee 40-50 Toicsay. Mpu
MHOrOKpPaTHOM CBOPA4YMBaHWK YrNepoj WMMeeT TEHAEHUWI0 K BbIPABHUBAHMIO CBOG
KOHLiEHTpawuuu no Bcemy 06bemy naketa BCNeAcTBue Andy3un, B KOHEYHOM UTore popmupya
KBa3UroMOreHHyto 3arotoBky. OnmTMManbHbIM AnS AarbHENLIero pasBuTua y3opa sBNSOTCH
nakeTbl ¢ 300-500 cnosimu. B3siB Naket ¢ KosIM4ecTBOM cnoes, 6nm3kum k 1000, macTep puckyet
NOMNY4uTb Yepecyyp TOHKWIA Y30p, a B3AB MakeT ¢ Konm4ecTsom cnoes MeHee 300, Ha060poT -
C/MLLKOM TOCTbIA U LWAPOKNIA. KOHEYHO, 13 3TOr0 Npasuia eCTb WU UCKKOYEHNS.

Korzia naket cdopmupoBaH, MOXHO CO3[aTb HECKONbKO TWMOB y30pOB. BoobLue cylecTByeT
6eCKOHeYHOe MHOXECTBO Y30p0B, (DOPMUPYEMBIX B Y30p4aTO CBAPOYHON CTanu, HO BCE OHU
pa36uTbl Ha HECKOMbKO OCHOBHBbIX Fpynm.

Puc. 25. «[lpeBecHas» cTpykTypa y3opa. Mactep I1.10. Mamnyxa.

«[lpeBecHas» CTPYKTypa (hOPMUPYETCS B peayrnbrate MPOKOBKM Maketa Mpou3BosibHbIM
00pa3oM 1 HAaMmOMWUHAET PUCYHOK [PEBECHOr0 LirnoHa. OHa MOXeT 3aaaBarbCh
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>‘ilp“ npuAaaHNu KVHKY 3a1aHHoi (hopmbl. LieHHa oTpaxaroLuascs B Hel BHYTPEHHAA Npupoaa
ieTanna i BHEWHsAsS 0praHn4HoCTb y3opa.

Puc. 26. TopcupoBaHue (saprqleaHme) NpAMOYrofibHOro CBapHOro naketa B rops4emM COCTOSiHUM C

[eAiblo PasBUTUSA «<KPY4EHOr0» y30pa.
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Puc. 27. Cxema passuTis y30pa 3akpyHeHHOTO WECTHAALATUCIORHOMO (A) v BOCbMUCRIOMHOTO (B) npyTka
JICUMOCTI OT BENN4UHbI COLLNNEOBAHHOTO ¢ NOBEPXHOCTU MeTanna (B MpOLEHTax).
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lﬁ&_‘?& Dparmer KnnHKa, U3roToBEHHOr0 CBAPKOIA 3aKPY4EHHbIX B MPOTUBOMONOXHbIX HAMpPaBAEHUAX
W%’ff@lpex npyTkoBs. Mactep B.0. Cockos.

_@V%Hbm Y30p («TypeLkuii») 06bl4HO npejycmaTpuBaeT Heb0/bLLIOE KONMUYECTBO CIOEB B
WCXOAHOM nakete. MakeT BbITArMBAETCS B MpyT Uau 6PYCOK, MOCe Yero 3aKpy4yuBaeTcs B

;ﬁ;ﬁ::M COCTOAHMN. bonbLUoe pa3HO06pasue y3opa MOXHO MONYYUTb PA3NIMYHON TEXHUKOI
HYEHus.

Puc, :
29, «Uemnenshbir» namack. A0 «Pycckue Manatbi».

Bpes

aHH b

: b1 y3op nonyyart nyTem (pe3epoBaHna WM LWTAMNOBKM MOBEPXHOCT
nakera. focne aT0ro Ha NOBEPXHOCTb MPOIMAALIBAIT HIKENEXALLME CHIOU.

peBaercsa 1 npokoBbIBAETCH B 10/10Cy CHOBA, B Pe3ynibTate Yero JHO BbITOYKU

“TeM naker yar,
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NOJHMMAETCA HA NOBEPXHOCTb KNNHKA U packpbiBaeTca Ha (hoHe HapyXHbIX CIIOEB. Han6onee
nonynsapHbIM BUAOM PUCYHKA BpPE3aHHOro y30pa ABNAETCA «JlIeCTHALA», nony4aemas nyrtem
NPOTOYKW KaHaBOK MKW MOACKOB nonepek KiuHKa, u «MIaBNUHWUIA TNa3» — Cepus
KOHLEHTPUYECKUX OKDY)KHOCTeﬂ. Takoit jamack 00bI4HO UMEHYHT LUTEMMENbHbBIM.

7~ 7N

Puc. 30. OCHOBHblE TexHukM pa3suTus y3opa. Cnesa Hanpaso: npeasapuTenbHas chpesepoBka
3aCBEpNMBAHWE C MOCMEJyILeid NPOKaTKOA; Kpy4eHue C nocneaylowei packoBKOW, LWTAMNOBKa
NoBEpXHOCTM (DaCOHHbBIMM GOMKamu € nocneayHoLLei X0NoAHOR AN OBKON.

06bI4HbIi MHOFOCTIOIHbIM NaKET MOXET 6biTb NOABEPrHYT PAAY KOMOUHNPOBAHHBIX TEXHUK, TO
€CTb MOXET ObiTb BpE3aHHbIM, Kpy4eHbIM W Mp. Cneunduyeckue y3opbl MOryT Gbith
NOMy4eHbl U NpY 0COB6bIX TEXHINKAX KOBKM. Hanpumep, BOSIHUCTBIA Y30P — KOBaHHbIW KyBanaoi
C YyTb 3aKPyrNEHHbIMIA NOBEPXHOCTAMY GOAKOB, CETYaTbIi NOMY4aeTCs KOCON KOBKOW Y3KMMK
6oilkaMu (0BXKMMKamu, KyBanamin C OTTSHYTBIMM y3KAMYU HOCMKAMM, KaK Yy MOJIOTKOB).
Yapbl HaHOCATCS KPECTOO6PA3HO Y3KOW 4YacTbio KyBanibl Uit MONOTKA CHa4ana no ofHoi
CTOPOHeE, @ 3aTeM N0 APYroi, C 00A3aTeNbHbIM NPOrNaXNBAHNEM. 9neMeHTbI B BUJE KOMeYex,
HaNOMUHAIOWMX TPO3AbA BUHOrPaAa, MONYYalOTCS MPW KOCOW KOBKE HaHeceHUem ynapos
KyBangoiA Mnu NHEBMOMOJIOTOM M0 Y3KUM 06>XKUMKaM KpPEeCT — HaKpecT noj yrinom
45 rpapycos. Monyyatotcs rMy60Kue BMATUHDI, a HA MECTe nepeceyeHnit BMATUH OCTAOTCA
BO3BbILLIEHNSA, XONMUKA. TPy NPOTN@KNUBAHIM 3TI XONMUKI PACTTIOLLIMBAKOTCS, Y MONYHAIOTCA
KONeyky. CXOHbIE TEXHUKY NPUMEHSIOTCS 1 ANA YNyLWeHWs y3opa Gynaros.
0COGEHHOCTbI0 M OTAWYMEM MO3aM4YHOTO Jamacka OT TPapULMOHHOTO, MOny4eHHOro
Ky3HEYHOIl CBAPKOW, SBNAETCA TO, YTO Y30p MPOEKTMPYETCs 3apatee U c037aeTCs MyTeM
Pa3MeLLEHA KOHTPACTHbIX METanoB pasnuyHoro pasmepa u npochuns BHYTPU 3aroTOBKU.
Korga 4acTi CKOBbIBAKOTCA BMECTE BHYTPU 3aroToBKM, (hOPMUPYETCS COXKHOCOCTABHOM
nakeT. AHanoruyHbIM 06pasoM CO3JATCS W MO3auyHble MONOTHA — KOHTPACTHbIE yacTu
KOMMO3WLMW, NPUXOAA B CONPUKOCHOBEHUE, (DOPMUPYIOT OnpefieneHHbIN y30p.

Puc. 31. ®parmeHT KNnHKa 13 «M03an4HOro» Aamacka. Mactep B.0. Cockos.

[OCMOACTBYET MHEHHe, YTO Ka4ecTBO aMacckoi CTani NpaMo NponopL1oHanbHo KOMM4ecTBY
CnoeB (1, COOTBETCTBEHHO, 4UCAY CBOPAiMBAHUA W cBapok). 970 cnpaseAnuso ANf
nonynspHoro B XIX Beke ¥ paHee npotecca pathMHMPOBAHNS CTanK, KOTOPbIA UMen Lenbto
nony4eHne OAHOPOAHOW CTPYKTYPbl, HO MpW U3TOTOBNEHUM Aamacka u3 COBpEMEeHHbIX:
[OCTAaTO4HO Ka4yeCTBEHHbIX UCXOAHbIX MaTepuanos, 370 NoA4ac npocto noTeps pemery ¥
cun. Kpome TOro, C yBENUYEHUEM KONMYECTBA CIOEB BO3PACTAET PUCK MOABNEHNA opaxa-
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- JHorpa [N M3rOTOB/EHUA Ka4ECTBEHHOr0 NMPO4HOr0 naketa A0CTAaTO4HO BCEr0 HECKONbKMX

onepauii N0 CKNMajbiBaHMio W CBapkKe. Takum o6pasom, paxe Auddysus yrnepoaa
CTaHOBUTCA Ha cnyx0y macTepy, nomoras u36exarb Hanu4us KpynHbIX HU3KOYrMEPOANCTbIX
o6nacTei Ha PeXyLINX KDOMKaX.

470 MOXHO MOPEKOMEH/0BATb YENI0BEKY, KOTOPbIIt X04eT NPUoGPECTH KNMHOK 13 Aamacka?
Bo-nepBsbIX, PUCK 6paka Ha Jamacke HaMHOTrO BblLLIE, Y€M Ha KNNHKe 13 06bIKHOBEHHOI CTasIN.
970 MPOMCXOAUT MO MPUYUHE CNOXKHOCTU U ANUTENbHOCTM NPOLECCa ero U3roTOBAEHNS.
Hegokan v nepekas, Henposap u 06e3yrnepoXknBaHue, oWwnoK npu COOPKe UCXOAHOr0
faketa — BOT [aneko He MOJIHbIA nepeyeHb MpoGiem, KOTOpbie MOrYT MONHOCTbIO
fepeyepKHyTb PE3yNbTaT NUTeNbHbIX TPYAOB. [la n 410 rpexa TanTb — NOAYAC AaXe OMbITHbIE
yiacTepa JatoT cebe no6naxky 1 coGupatoT NakeT C PACYETOM Ha ero BHELUHIOK KpacoTy, HO
He Ha pabouue CBOWCTBA. B pe3ynbTate KIWEHTbI MY4AlTCS C KMHKOM CO CPeAHUM
3HaseHnem yrnepoga He sbiwe 0.3-0.4% unu Aaxe BOOOLLE C He3aKaneHHbIM NakeToM.

EcTb MapKi CTflelt, CTONb COXHbIE B 06PabOTKe, YTO ManoombITHbIe MacTepa UX U3Gerator.
Tenepb NpeacTaBLTe, 41O B NakeTe HECKOMbKO Takux cTaneit. Kaxpas nmeeT cBOW COGCTBEHHbIE
TeMneparypbl CBapKy 1 3akanku. KomouHauum u3 Tpex 1 6onee cTanei Hanaratot elue 6onee
ECTKMe TPe6oBaHNA Ha uX TepMo0o6paboTKy — MOAYAC NPU HEBEPHO BbIOPAHHOM PeXUMe, Noj,
JBCTBMEM BHYTPEHHUX HAMPSHXKEHWA, BbI3BAHHBIX HEOAHOPOAHOCTBIO CTPYKTYPbI, KIMHOK
-MQpMMpyeTcn MW JIONAETCH, WHOTgA cpasy, a MHOrAA — NpuW NMepBOM XXe NIErkom yaape.
iHoraa HA060pPOT — pexyLuas KpoMKa CMUHAETCS MPW NEPBOM Xe KOHTAaKTe ¢ Yem-To 6onee
TBEpAbIM, YeM Macno. Takum 06pasoM, MonbiTka CBA3ATb HECKONMbKO METasfos B ANHOM
NakeTe CPOAHM 3ajae «3anpsidb B TENeEry KOHS 1 TPEMeTHYI0 Nakb».

Tlepea npuobpeTeHnemM aBTOPCKOrO famacka MomnbiTanTech MOHATH TOYKY 3PEHUs camoro
MacTepa Ha CBOW NpOAYKT. [1Ba KpaiHMX Cry4as: mMactep, KOTOPbIA APOXUT HaL KaXabim
quom CBOEr0 Mmarepuana, Kak CKynoil pbiuapb, ¥ MacTtep, KOTOpblA 6e3XanocTHo
OTNPaBNsieT «He MOKa3aBLIMACS» eMy KycOK B 0O0NbLiOe BEAPO, YXKe Habutoe 6UTKOM
HEYAasHbIMI MPOAYKTAMU MOMCKA. Bcerga BbiGupanTe BTOPOrO — MEpBblii MPOCTO He
meuaagnm Jamacka B A0CTaTO4HOM KONWUYECTBE, BOT U APOXMT HaL KaXAbiM, Jaxe B
@lﬂmeu CTeneHu npo6seMHbIM, KYCKOM, B TO BPEMS Kak BTOPO NpeabsBIseT K CBOe paboTe
baMble XKECTKMe CTaHAapTbl, NOCTOSAHHO COBEPLLEHCTBYS W Pa3BIBAas CBOKO TEXHUKY.
CnpocwTe macTepa, 13 4ero oH kyeT knuku. Ecnin NpO3BY4UT (Ppasa 0 CTapbIX HAMUIbHUKAX,
CTaNnbHbIX Tpocax, Lensx, Peccopax v npyxiHax, T0 U3MeNuiA aTOro MacTepa CTouT U3beratb.

WaroTosnenue cospemeHHOro 1amacka 6a3upyeTcs Ha OMPEMENeHHbIX MapKax cTaneil c

ONPefieneHHbIM NPOLIEHTHLIM COCTABOM 1, MOMUMO MHAVBUAYANbHOTO MacTepcTea, Onbita 1
m:l;, OTTarnKNBaeTCA eLLe 1 0T TeOpeTU4eckoro MeTannoseaerns. 0co6o cTout usberatb
€X, PeBOANT Pa3roBOp 0 CBOEM Martepuane Ha UCTOPUKO-MaONOrMYecK1e TeMbl UK
?ﬂuuaer 6ecnapoHHO HaxBanuBaTb Camoro ceos.

PaBMa 0 gamacke 3aknioYaeTcs B TOM, YTO Y 3HAIOLLETO U OMBITHOFO MAcTepa OH MOXET
omyn‘i:TTbbc:acosceM He Xy>Ke M0 CBOICTBaMm, HeM KIIMHOK 13 N060I COCTaBNAIOLLEN NaKeTa, HO
o onKmx-To Maru4eckvx CBEPXCBOWCTE HE CTOUT. bonee TOro, ecnu macrep He
B bITEH, MOMbITKA CBAPUTb CTaN C BbICOKO NMPOYHOCTLIO U XOPOLLEN CTOKOCTbO

POMblmneazMKM MOJXET 3aKOH4MTLCA HENPOYHbIM KIMHKOM C HELOMTOBE'HbIM NE3BUEM.
100 0€ MPOWU3BOACTBO Y30pyaTbiX CTaneil B OCHOBHOM 6asupyeTcsi Ha Tex e
‘Wﬁoﬁpaar;u:nm W aBTOPCKOTO Aamacka. HekoTopble cyuTaloT ero 6e3in4HbIM 1

o MH, HO BbICOKWIA CMPOC Ha nonycabpukaTbl NPy HU3KOM YPOBHE MPEANOXEHUiA
il anblw)}MBnnyanoa CTUMYnMpOBaN 3Ty 0Tpac/b NPOMbILLNEHHOCTU. COBPEMEHHbI
| €HHOr0 Jamacka KpaiHe HeogHOPOAEH — OT ManocepuitHbIX 06pa3LoB u3
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MacTepcKMX W3BECTHbIX MacTepoB A0 MaccOBOr0 MPOM3BOACTBA MPOMbILLNEHHKy
npeanpusTi. Tem He MeHee, MOLLHOE TEXHOJO0rn4eckoe 060pynoBaHue (MPOMbILUNEHHbIg
KY3HE4YHble MPECcChbl, MPOKATHbIE CTaHbl, 3MEKTPOJYrOBble MNe4n C KOHTPOAMPYEMOj
atmMocchepoit W T.M.) NO3BONAKT CO34aBaTb HEMIOXOW CEpPUAHbIA Aamack, B TOM 4ucne
KOPPO3MOHHOCTOMKNIA, Tpebyrowmii cneuynansHoro o6opynosanus. OfHMM U3 Haubonee
13BECTHbIX KPYMHbIX MPOU3BOANTENEN HEPXABEIOLLEN JaMaCCKOW CTanu ABNAETCA LUBEACKag
komnanus Damasteel AB. MpoMbILLNEHHbIA JAMACK OXOTHO MPUOBPETAIT KPYMHbIE CePUitHbIg
npousBoauTenu, Takue kak Bear MGC, Heinr. Boeker Baumwerk GmbH wu Nieto, png
UCMONb30BAHNA HA 3KCKITHO3UBHBIX MOZENSX.

«3aTO4EHHbIE XKENEe3HbIe NNACTHHbI»

IMeHHO Takoe ompefeneHue ObiN0 [aHO HOXY OAHUM W3BECTHbIM OTEYECTBEHHbIM
[N3aiiHepoM. AHaNM3MpPOBaTh ro Mbl He Gyaem — MacTepy BUAHEE, YTO UIMEHHO OH Npofaet
CBOMM KIMEHTaM. Ha MpoTsKeHuW BEKOB Myulive MacTepa-KAMHOYHWUKW 6uauch Hap
PELLUEHUeM HEenpocTOi 3afayM — Kak chenatb KJMHOK, KOTOpblii Gbl, C OAHOA CTOPOHbI,
BENUKOSIENHO Pe3an v Aepxan 3ato4ky, a ¢ Apyroil — 06nazan XopoLueit yaapHoil BA3KOCTb0,
MPOYHOCTLIO U YNPYrOCTbi0. CNOXHOCTL €€ PELIeHUs 3aK/0HaeTcs B TOM, YTO Matepuan
KNUHKA, NoNy4as B X0[e TepMo06paboTKy OnpeeneHHy CTPYKTYPY, OAHOBPEMEHHO MOJyYan
11 NOMHbIA HaBOp [OCTOMHCTB W HEAOCTATKOB, MPUCYLLMX €. K npumepy, Menko3epHUCTbIi
MapTEHCHUT, PABHOMEPHO HACHILIEHHbI OJHOPOAHBIMU KapGuzamu (CTPYKTYpa, npucyluias
6OMbIIMHCTBY COBPEMEHHbIX HOXEBbIX KNWUHKOB), 06MafaeT XOPOLIMMU PEeXyLiumMu
CBOIICTBAMM, HO €ro ynpyrocTh ¥ yaapHas BS3KOCTb OCTaBMSIOT Xenatb nyuwero. Mepaut
NMEeT BeNMKOMEnHble MPOYHOCTHbIE CBOWCTBA, OAHAKO CTOMKOCTb PK KnuHKa ¢ Takoi
CTPYKTYpOW 6yAeT BecbMa CKPOMHOI. Kpome TOro, OGLMpHERLUM nofnem Anf
3KCMEPUMEHTOB CNYXW CaMm TUM CTafnei: NceBA00AHOPOAHbIE (KBA3UrOMOreHHbIE) Mau
HEOHOPOAHbIE (Tuna GynaToB M [AMackoB), M WX MPOLEHTHbIA COCTaB (T.e. CMOCOObI
neruposauus). Moctapaemcs Kpatko 06pucoBaTh 06LUME NOAXOAbI, rOCMOACTBOBABLLME B
W3rOTOBJIEHUN KITMHKOB, W yKa3aTb BO3MOXHbIE MEPCMEKTUBHbIE HanpaBneHuns JanbHeLero
WX Pa3BUTUS.

OpHOpoAHbIe KNMHKK C OAHOPOAKON CTPYKTYPONl

/IMeHHO STOT BapuaHT MOMAYYUS HaMbONbLLIEE PAcmpOCTPaHeHWe B CBS3W C MPOCTOTON.
04eBUAHO, 4TO 3aKanuThb W3[eNMe LENUKOM Ha ONpeAeneHHyi0 CTpYKTypy — Haubornee
MPOCTOiA U 3KOHOMUYECKM 3 (EeKTUBHBIA MeTod. Kak KpaiiHue BapuaHTbl CrieflyeT 0TMETUTb
onacHble GpuUTBbI C MEJIKO3EPHUCTON MAPTEHCUTHOI CTPYKTYPOA W eBponeiickue caomu,
GONbLUMHCTBO KOTOPbIX UMENM CTPYKTYPY AMCMEPCHOrO nepauta (Tpoctuta). [ocTOMHCTBA ~
CpaBHUTENbHAsA NPOCTOTA W TEXHOMOMMYHOCTb. O4EBUAHBIM OrpaHUYeHnem JaHHoro metoad
ABNAETCH HEBO3MOXHOCTb MaKCUMasnbHOW peanu3auuy MPOYHOCTHbIX U PeXyLUnX CBOWCTE
marepuana OfHOBPEMEHHO. [PUMEHUTENBHO K HOXam B HacTosliee Bpems HabniofaeTcs
NOMbITKA YaCTUYHO KOMMEHCUPOBATb XPYNKOCTb HOXEBbIX KIMHKOB, 3aKaneHHbIX Lenukom Ha
MapTEHCUT, 3a C4ET YBeNM4YeHIUs MaccorabapuTHbIX NapameTpoB KnnHka u PK, 4To goctaro4Ho
4aCTO CEPbe3HO YXYALIAET UX APrOHOMUYHOCTb 1 (DYHKLIMOHANU3M.

KOMNO3UTHbIE KNIMHKK C 30HHOW 3aKankou ,
[nMHHOMEpHbIE KMUMHKM ¥3 Oynata W fJamacka noABepranvch cneuucumyeckod
TEpM006PaBOTKe, CBA3AHHON C CO3JAHNEM pPasHbIX CTPYKTYp Ha Tene KMHKa, pexylieH
KPOMKe W, WHOrma, Ha 06yxe. Vi3mMepeHus TBEpPAOCTA [ODPEBHMX KIMHKOB KOCBEHHO
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",’moﬂTBep)K”am 3T0T (haKT — TBEP/OCTb Tena KWHKa APeBHUX 6yNaToB He npesbiluana 35-
40 HRC Ans NpuAaHus MPOYHOCTU ¥ BASKOCTM, a BbICOKME Pexylme cBoictea PK
gocTuratorcs MECTHbIM YNPO4HEHWEM MaTpullbl A0 TBEPAOCTU B 50-55 HRC, xopowo
ynep)KMBafOUie” MpV Takon TBEPAOCTU BbIXOA LIEMEHTUTHbIX BONOKOH Ha PK. Ecnn GynatHbin
KNMHOK 3aKaNUTb Ha MAKCUMaNbHYIO TBEPAOCTb, TO OH PA3NETUTCA Ha KYCKN NP MEPBOM Xe
ape. 10 ecTb OynaTt Kak matepuan He 0651aaeT 0AHOBPEMEHHO TBEPAOCTLI0 HaMMAbHUKA
1 yNpyrocTbi0 MPYXWHbI, Kak 310 MHOrMe cede npeAcTanstor. [ipyroe feno, ecnu nessue
aakanutb A0 66 HRC, a 06yx otnyctuTs fo 40-45 HRC, Toraa knuHok GyaeT pesarb CTekno
| B TO KE BPEMSA FHYTbCA B MONAYIW. 3aT0 U OCTPOTY NOTEPSeT GbICTPO U3-3a TOro, YTO
MUKpONMIA Ha Ne3sun OyZeT 00pa3oBbIBaTLCA XYXKE, fa W ynapHble Harpyskum PK 6yper
fepkarb He CMLIKOM X0powio.
CxoAHbIi MEXaHU3M Peanu30BaH U Ha amacke, rae ponb Takux BOMIOKOH B OMPeAeneHHoil
cTeneHy 6pann Ha ceds BbICOKOYITIEPOANCTbIE COCTABAAIOLLME MaKeTa. OMbIT COBPEMEHHbIX
MacTepoB rOBOPUT O TOM, 4YTO M Ha HOXax GONbLUMX pa3MepoB W3 Jamacka U 6Gynata
11eN1ec000pasHO UMETb BA3KOE TENO KMUHKA 1 CTONMKOe Ne3sue. MexaHu3mbl NpuaaHus Takux
CBOICTB KOMMO3UTHON CTanu CXOAHbI C WCMONMb3YEMbIMU HA TPAAULIMOHHBIX CTansix, Ha
KOTOPbIX Mbl OCTAHOBUMCS HIXE.
COBPEMEHHBIMY MPOJOKATENAMU KOHLENUUN KOMMO3UTHbIX MaTepuanos SBASHOTCS
' [IEPCEKTVBHbIE KOOAIBTOBbIE U TUTAHOBbIE CMNaBbl, BbICOKAS CTOMKOCTb PEXYLLEHA KPOMKU
KOTOpbIX 06ECMeYNBAETCA MOLUHbIMU BbIAENEHUAMI CNOXHbIX CBEPXTBEPAbIX KapOufoB,
PabOTaOLNX B Ka4YecTBe «MUKPOMUIbI» HA pPEeXYLIed KPOMKE KIWHKA C BecbMa
HE3Ha4MTeNbHON TBEPAOCTbIO. K npumepy, TBEPAOCTb MaTpulbl MOAHOrO KO6AnbTOBOrO
cnnasa Talonite (Tuna Stellite 6K) He npesbiwaeT 45 HRC, 4T0 06ycnasnuBaeT 1 4OCTATONHO
Gonbluyto TonwmHy PK, 3a7asaemylo Ha KMUHKax NPOMSBOAMTENeM, ANS WCKMIOYEHUs ee
_?:\',thopmaumm Mpy UCMONb30BaHNU. He WCKMYEHO, YTO B 0603PUMOIA MeperekTuee Mol
YBUAVIM 30HHYIO 3aKaKy 1 Ha [UIMHHbIX KNMHKaX 113 NOAOGHbIX CNABOB, HECMOTPS Ha SBHbIE

TEXHOMOTUYECKNE CNOXKHOCTH.

Knukky ¢ HeogHopopHoit cTpykTypoOiA
@Tmcoﬁbl YAyHLWUTL cBOMCTBA PK KNUHKOB Oblfi N3BECTHbI 3a0NIF0 [0 XEeNe3Horo Beka. [ns
npmmepa A0CTaT04HO yka3aTb MONINHE3NACKIX TY3EeMLEB, KOTOPbIE BCTABASAMN B [1EPEBAHHL!E
‘llde‘m OCKOMIKM pakoBWMH WNN KPenumu 3ybbl MOPCKUMX XMUIHUKOB, a TaKXe 3ynyCCKMX
MACTepoB, CTaBMBLLVX Ha [EPEBSHHbIE MEYN OCTPble KPEMHEBbIE NIACTUHKM, BbIMOHSABLLNE
POb ne3sus. LLnpokas pacnpoCTPaHEHHOCTb 3TUX METO/I0B B APeBHOCTY Bbina 06ycnoBneHa
Uenbim pagom (haKTOPOB, MMaBHbIM U3 KOTOPbIX CYUTAETCS AEDULMT KA4ECTBEHHOIO cbipbs. K
Npumepy, METannorpachuyecknii aHann3 HOXen, HaMZEHHbIX B XOHE apXeonornyeckux
aszKOHOK, noxasu?aeT Hanbosnee pacnpocTpaHeHHble TEXHUYECKUE MPUEMbI, HANPaBNEHHbIE
YNYSIIEHIE CTORKOCTM PEXYLLNX KDOMOK NE3BUMHBIX MHCTPYMEHTOB.
coxl:;zmo 04epedr cnenyet OTMeTliﬂb HU3KOTEMMEPATYPHbIA WKW XONOAHbLIA Haknen,
. LIANCS 0 CEroAHALLHUX AHEN B BUAE NPAKTUKM oIﬁmsaHma Koc. 13 npoLunoro Beka
“e.thporﬁomnM CBEJEHUS 0 Hveoﬁxoummocm perynspHoit (pa3 B 5-8 neT) «nepekoBKM»
B°CCTaHoB)J(1 XENe3HbIX HOXen (vKaK npaBuno, NpOAYKUUN CeNbCKUX KY3HELOB) nans
‘"enynomm EHUS X PEXyLLUMX CBOWCTB. A i
"3Ymepo).(r npuemom ABNANOCH yny4uweHue CBOWCTB Ne3BUAHOM 4acTu  MyTem
EHTauumBaHm PEXYLLE KOMKN. [10 Halwmx JHei 3T0T METOf COXPAHUNCA N0/} Ha3BaHMEM
erHOCTéﬁKOTopaﬂ LUNPOKO MCNONb3YETCA [UIS YNY4LLIEHU U3HOCOCTOMKOCTI TPYLMXCS
» K npumepy — 3y6yatbix nepedad. B nocnefHee Bpems PSAOM POCCUACKMX
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NPOU3BOANTENE W HA KMWHKaX Onpo60BaHbl METObI XUMUKO-TEPMUYECKON 06paborky
(XTO), KoTopble B NepCneKTBe MOTYT GbiTh AaXe 60riee pe3ynbTaTUBHLIMU N0 CPABHEHMID ¢
TaKUMW TPAJULIMOHHBIMI METOZiaMM, KaK 3aKarnka.

Puc. 32. QuddysmnonHas 06paboTka MOBEPXHOCTU MOMOCHI B Paspade MepenekTuBHA ANA KNUHKOB ¢
aCMMMETPUYHbIM npochunem. ®parmeHT knnHka ot K.H0. HukaHoposa — [K. MpokoneHkoBa.

JnddysnoHHas o6paboTka B paspsife B HAcToAliee Bpems ABNAETCH Haubones
nepenekTUBHOA. Takoro poja 060pYAOBaHMe WCronb3yetca AnA NpoBEAEHUs npoueccos
a30TUPOBAHMS, LEEMEHTALNN, CUINLIMPOBAHNS 1 [ipYriuX BUAOB XTO. Mny6uHa and dy3noHHoro
CNOSi MOXKET [JOCTUraTh HECKOMbKAX MUAMMMETPOB MpYU PaBHOMEPHOM HACbILIEHUN Beeit
MOBEPXHOCTM KNUHKA Uy Tonbko ee PK. 06paboTka MOoXeT NPOBOANTBLEA Kak 13 ra3oBoii, Tak
W u3 TBepaon (asbl. OCOOEHHOCTLIO KIMHKOB, MPOLUEAWNX TaKyto 06paboTky, ABnsercy
OTCYTCTBUE OTCNANBAHWS MOKPbITUA, @ TakxKe M30aBneHne o1 TUMMHbBIX AeeKToB: pbiXnble
COV C 60bLUAM KONMYECTBOM KPYMHbIX U MENKUX NOp NpeodpasoBbiBaOTCA B MOHOMNTHbIE
MOKPbITUS C YCPEAHEHHbIM COCTaBOM. Takum 00pasom Mony4aloTcs NOKPbITUA W
AVGPDY3MOHHBIE CNOW C CaMOiA LIMPOKOV raMmoli CBOVCTB, MPUYEM MX MOXHO U3MEHSATL B
3afaHHOM HanpasneHuu. OTMe4eHo 06pasoBaHiie NOAN0BEPXHOCTHOTO AN dY3NOHHOTO Chos
33 CYET MPOHWUKHOBEHWA B MaTepuan KiuHka 3MeMEHTOB MOKPbITUS. 910 onpepenser
3HAYNTENbHOE YBENU4YEeHIe CLENNAEMOCTN NOBEPXHOCTI KIIMHKA C NOKPLITUEM.

Puc. 33. GparMeHT KnuHKa ua ctanu 40X13 ¢ nernposattoin PK. Mactep ["K. MpoKomneHKoB.

IK. TpoKONeHKoB Npou3BeN Cepuio 3KCMepUMeHTaNlbHbIX Mojenei ¢ CMOMNb30BaHNEM
3MeKTPOMNNa3MeHHOro Nernposaxus. MeTo/ 0CHOBAH Ha NepeHoCe NErupyroLLero marepuana
Ha YaCTb KNUHKA, HAXOASLLYIOCA B 30HE NNABNEHNA C KOHTPONUPYEMOi ra30BOi CPeAOV. Mpw
TaKOM NerupoBaHuM MeTannonofo6HbIMUA COEAUHEHNAMU NPOUCXOANT 006pa3oBaHmeé
pa6oyero cnos rny6uHoi fo 100 MKM, HaCbILEHHOIO XUMU4ECKUMU griemeHTamu,
06ecneyMBaoLLMy BbICOKUE CBOMCTBA PK. Tak, Hanpumep, N3HOCOCTOMKOCTb Boapactand B
HECKOJbKO pa3 B cpaBHeHMy ¢ PK 13 matepuana 0cHoBbI, 06paboTaHHOro no TpaanuNOHHbIX
cXemam.

Mpu pacLuMpeHny accopTMMeHTa CTaseit B APEBHOCTM MOABUNACL BO3MOXHOCTb nepein K
HaBapke [OPOTUX BbICOKOYINEPOAUCTbIX CTaneh Ha Ne3BUitHy0 Yactb 6ornee peluesblX
XKenesHblx KIWHKOB. JTa HaBapka Morna Mpou3BofuUThCA A0CTATO4HO pa3Ho06pa3HbIMH
cnoco6amu — BBapKa JIe3BUIHOM YaCTI BHYTPb TeNa KNUHKA, Kocas HaBapka, HaBapka B BuAe
nonockl V-06pasHoro npodouns u T.4.

Buaumo, Ha aTOil CTapuu MosBIUIaCh BO3MOXHOCTb Ka4eCTBEHHOrO Ckadka B npou3BoacTBe
K/IMHKOB 33 CYET CO3[aHWs MHOrOCMOiHbIX CBapHbIX MakeToB, CepAaLesBuHa koTopbX
06ecneymBana BbICOKY!0 CTOMKOCTb PK, a MArkue 06knajKi — Npo4YHOCTb 1 ynpyroctb KITUHKE:
KoHeyHo, MacTepa APEBHOCTY LW K 3TUM CXxemam nyTem npo6 1 owmne6oK. Tak, Hanpumep:
KpynHble [pEBHWE eBPOMeiCKMe MeCTOPOXMAEHUs WU300unoBanu pynamu c n36biTo4HEM

N
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B nomollb BbIGUpatOLLEMY HOX

KomnaHusa AuP, HOX "Erepb’ C KNMHKOM W3 LUBELCKOW MPOMbILUMEHHOW Y30p4aTon cTanm

o Damasteel AB.

Hox tupmbl Hattori (Seki, Anoxus), mogens "Ebony Tanto Bird and Trout'. YepeH u3 yepHoro
fEpeBa C OrpaHMyuTeNneM M rofioBKOM M3 GPOH3bI C KOXAHbIMW MPOCTaBKaMiu, KIMHOK M3
cranm VG-10.

Kommagy
71 00
ﬂamacx) vy

‘Kuanap", Hox "CTepx' ¢ NPUTUHOM M KNMHKOM W3 y30pyaToii cTanu
» MONYYEHHON "LTeMMenbHBIM' METOLOM.




B nomolyb BbiGMpaoLWemMy HOX

Mactep I.K.MpokoneHKoB, HOX "EXuK", KNUHOK — "BONHOBAS CTanb', YepeH — YepHoe nepey
YKPALUEHHbIA NHKPYCTALMEN, NaTyHHbIA npuéop. ‘

M

Mactep BceBonoa CockoB, Moaenb "Kapa' ¢ KIMHKOM 13 "BOSTIOKHUCTOM" [aMaccKoi CTafl,
4ePeHOM 13 KPaCcHOro epeBa U YKpalleHHbIM rPaBUPOBKON MPUTUHOM U3 Heli3nsboepa.

MacTtep Cywko B.K., HOX "TlapeHckuit". KNnuHOK — KOBaHHas yrnepoamncTas cranb co ©
PY4HOIN KOBKM, PYKOSITb — [IDEBECUHA, MOPXKOBBIi KIbIK, 1eKOPUPOBAHHBIN LBETHO Pe3
Scrimshaw.

B nomouub BbiGUpamLemMy HOX

. i i
~

Ké;maﬂm AP, HOX "KNbl4OK 3" — KIIMHOK W3 y30p4arton cTanu (‘Typeukuin' niu "Kpy4eHblit
jack), YepeH W3 [iepeBa C METannu4eckum npubopoM, yKpalleHHbIM FpaBUPOBKOW
010TOM.

icTep U.10.Mamnyxa, kNnHoK — y3opyatas nutas ctanb (6ynar), Y4epeH — YepHoe AepeBo,
AEHHOE NHKpyCTauuein, npubop u3 6enoro metania.

Kanefusa, mactep meya B 26 nokonesun. HakKOHeYHUK KOMbA.




Hamacckas ctanb

" soiepXKaHnem ¢hocdopa, obecrneynBatoLLUMIU XOPOLLKE pexyLLme CBOIACTa, OAHAKO MOMbITKa
: oueTatb MX C MPOYHOCTbIO HU3KOYrNepoanucToi cranu 6bina He CHULLKOM YCMEeLHOM no
apUiUHE HU3KUX MPOYHOCTHBIX CBOWCTB CBAPHOrO LUBA, COAEPXALIEr0 OAHOBPEMEHHO W
' pcchop, ¥ YTMEepoa. Momumo Haubonee noONynsApHOA TPEXCNOWHOW KOMNAHOBKM
* (BbICOKOYMEPOAVCTas CTanb B Ka4eCTBe CEPAUEBUHbI M NMPO4HAs HU3KOYIMepoaucTas Ha
8 g6Knaakv) W3BECTHO W MHOTO [ODYrUX CXeM C NATbIO U Gomee COCTaBNAMLIAMA. Ons
| ynyHwenns MPOYHOCTHBIX CBOWCTB COCTABHOTO NakeTa W MPUAAHNS @My BbICOKWX
|1eKopaTuBHbIX CBOWCTB Ha 00KNafikn 4acTo MCMONb30BANUCHL y30pyaTble CTanu. TeXHUKOW
BroTOBNEHNs OHOM 13 Haubosee MHTEPECHBIX CXeM BNIafeNy ANOHLbI — CMOXHbIA MaKeT,
| go4eTaloLLni NposHble 006KNafK1 C COCTABHOW CPefHelt 4acTbio, 06ecneynBaoLLmMin NPOYHbLIA

J06yX, CTOVIKY!O PEXYLLUYIO KPOMKY 11 BSIKYIO CEPALEBUHY.
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rnaea wecras

Henanbckue MacTepa npu npon3BoACTBE KMNHKOB KYKpU «MOLEPHU3NPOBaNn» aty MeToﬂMKy.
Ha Ne3BUiAHYI0 4aCTb HArpeToro Mo 3akanky KNMHKa TOHKOW CTPYWKO BBITMBAETCS Bop,
Takum 00pa3om, nesBue 1 Tefo OCTbIBAIOT C PA3HO CKOPOCTbIO, HTO 0OECNIEHMBAET 30k
xapakTep 3akasnku. HekoTopbie MacTepa AOCTUrAIOT TOro Xe NYTeM HaCTUYHOTO MOTpyXenyg
KJIMHKA B 3aKano4yHyto cpesly pexxyLien KpoMKOW.

3akanky MoXHO NpOM3BOAMUTL 1 «OT 0OPATHOM0»: 3aKaNNTh HA MAPTEHCUT BECh KITMHOK, nocne
4ero MoABeprHyTb BbICOKOMY OTMYCKY TOJIbKO €ro Terno. B ANOHCKOW Tpaguumn Ans atorg
ucnonb3yeTcss Gofbliag Harpetas lwahba M3 MeTanna C BbICOKOW TEmnOnpoOBOAHOCThY
(Hampumep, Mefi) ¢ Npopesbio. Mocne 3akankiA KNMHKa ero NoMeLLialT 06yXoM B 3Ty Npopeg;
¥ POrpeBatoT Mo BCeV ANMHe 0 TeMNepaTypbl, COOTBETCTBYHOLLIEN CPEAHEMY UMK BbICOKomy
otnycky. KoHTposib, Kak npasnio, 0CYLIECTBIIAETCA N0 LiBeTam no6exanocTu.

Puc. 36. JIMHMN 30HHOI 3aKarnki HA SMOHCKOM KIMHKE OMpPedenaloTcs BU3YarnbHO 3a CHET PasnuyHbix
CTPYKTYD KNUHKA, OTPAXKAIOLIMX CBET HEOAMHAKOBO.

OrpaHuyeHHOCTbI0 [JAHHOTO MeToAa fABMSETCA LUTYYHbIA XapakTep Takoro Npou3BOJCTBA.
KoHe4yHo, He npefcTaBnser 0COOO0M CNOXHOCTM aBTOMATU3NPOBAHHAs 30HHAA 3akanka
COBPEMEHHbIX KITMHKOB TOKaMW BbICOKOI 4acToTbl (TBY) mnu nasepom, HO 310 Hanaraer
onpefeneHHble TpeboBaHUA K 06bemam MpPOU3BOACTBA — pPeHTabenbHbIMI 6yayT TOJbKO
[0CTaTO4HO 60MblUNE KOMMYECTBA BCMEACTBME HEO6XOAMMOCTU Pa3paboTKuM OTAENbHbIX
MporpamMm 3akanku A5 KaKA0ro TUnopasmepa KimnHka. .
[TocnegHwe rodbl 03HameHoBanuMCb 06pallieHMeM K HecTapetollei knaccuke. CHoBa Ha
Knuukax u3 LLseunn, Hopsernn n AnoHMN Mbl BUAMM KNACCUYECKNIA TPEXCMOAHbBIA NaKeT,
WHOTHA C Jamacckumu o6knaakamu. Heckosibko pexe MOXHO BCTPETUTb Ha CepuiHoi
npoaykumn n3 LLBewun 30HHYH 3akanky. Mactepa-4acTHUKI CHOBA MpeanaraklT Mogenu ¢
30HHOW 3aKankoi KnuHka. [lymaetcsi, YTo 6nuKailume AecSTUNeTUs He NPUHECYT Kakux-T0
CYLLECTBEHHbIX CHOPNPU30B, M Pa3BUTME MPOU3BOACTBA KNWHKOB OyIeT MPONCXOANTL MyTeM
MOZIEPHU3ALAN [IPEBHIX TEXHOMOrNA — CO3aHUA HEpXKABEIOLNX KIMHKOB C MOBbILLIEHHON
CTOMKOCTbIO PK 3a CYET NPUMEHEHMS NOKANLHOTO YPOYHEHNS (MMMNIAHTUPOBAHHBIX N1E3BUH,
30HHOW TEPMOOOPABOTKM UM NOKANbHOTO NErMpoBaHUA) U KOMMOSULMOHBIX MaTepuanod
MOBbILLEHHON WM3HOCOCTOMKOCTU. K COXaneHuto, passBuTe OTPacnu CAEPXMBaeTcs 0O6LIMM
Cy>XeHnem 0611acTeil MCMONb30BaHNS KIMHKOB 1 MaJileHUEM NM0Mb30BaTebCKUX HABLIKOB.
OTMeueHbl 1 HOBbIE MOAXO/bl K MOBbILLEHUH CTOMKOCTU PK. OanH 13 HuX — 3to co3gaine
Makpo3y60B Ha W3HOCOCTOIKNX CTansx (MpecnoByToro ceppeitopa). Ho 3y6 He pexeT, &
MUMIAT, YTO CYLLLECTBEHHO YBENUYMBAET HArpysKn Ha PYKY W CYy)KaeT 0611acTb npumMeHeH!a
«MUANBYATLIX» PEXYLIMX KPOMOK. 3aTouka 3y6beB TakKe COMpPsKeHa C onpeaeneHHbIMA
TpyaHocTAMU. [Ipyroe HanpaBneHue — HamblieHHbIE U3HOCOCTONKIME MOKPbITUA C XOPOLUUM
CLEN/IEHNEM C OCHOBHbIM METANIOM KIWHKA, Hanpumep HUTpuAa TutaHa win anmasa. OHv
NPEKPacHO PEXYT... IO NepBOA CEePbE3HON NEpPeToYKW, KOrda 3T0 MOKPbITUE npakTu4eck
CHUMAETCS C NIe3BUs N0 MPUYMHE r0 «MOBEPXHOCTHOr0» Xapaktepa. [my6uxa BHegpeHna B

BEIRE —

N faxe vmna

Hdamacckas cTanb

no, He oonee

3 0T KOPPO3UK.

THbIM.

AHTUPOBAHHBIX ANt dy3noHHbIMK  METOAAMN CnoeB COCTaB/AET, Kak

30 MKM — CNOil, CHUMaeMbii NepBOA e Gonee-meHee cepbesHont

oW [oaTomy Mnoka OCHOBHOE HanpasfieHue pasBuTUsA Takux MOKpbITUA — 3aluuTa

Mogens ot Warren Thomas Knives: COCTaBHO KMWHOK U3 TUTAHOBOrO CMfiasa Ha noanoxke 3
OKHUTa. DypHUTYPA M3 TUTHOBbIX CMNaBOB M KOPMYC U3

YrNeBONOKHUTA AieNaeT HOX abCoMOTHO




rnaea ceabmas

MoKpbITHS KNKHKa

C wupoyailluum pacnpocTpaHuemM KoppO3UOHHOCTOMKON CTanu Ha KIMHKax NN Hayay
Mano-nomany 3abbiBaTb O TaKOi HEMPUSTHOCTY, KaK NOPXaBEBLUNIA HOX. Ho YBbl — Her HM
3EMNe COBEPLLEHCTBA: Y «HEPXKaBEEK» eCTb CBOM HEOCTATKY, 3aCTaBASIOLLME norpeﬁmene;
W NponsBoAuTENei 06paliaThea K CTapbiM, MPOBEPEHHbIM AECATUNETUAMY Mapkay
WUHCTPYMEHTaNbHbIX CTanei. MosiBnieHne B KoHUE XX Beka BbICOKOYINEPOAUCTOIl XpOMuCToj;
CTanu C BbICOKMMU PEeXYLUMMU CBOMCTBAMMU, HO OrPAHUYEHHbIM aHTUKOPPO3MOHHy
MOTEHLMANOM, a TaKXe «OTKPLITOTO 3aHOBO> amacka 1 Gynata BHOBb NpUAano aKTyanbHogry,
60pb6€ C BE3AeCyLLEil PXKABYNHON.

Ains 3a1mTbl KNMHKOB U3JaBHA NPUMEHANOCH NONNUPOBAHME, CMa3ka 1 BOPOHeHMe. CyliHocr,
NONMPOBAaHAA U 3aLUMTbI MOBEPXHOCTM KIMHKA CMa3KaMu 0O6LLEN3BECTHA: NoNNpoBky
YMEHbLUAET NNOWazb NOBEPXHOCT MeTansa, KOHTAKTUPYIOLLEr0 C OKPYXKaloLLEil Cpezoi, g
CMa3ka u30/mpyet ee. HeocTaTku 04eBUAHbI: MONMPOBAHHAS MOBEPXHOCTb KNMHKA Tpeﬁ);eT
PerynsipHoro yxopja, a cmaska — NepuoANYeckoro yaaneHus W BO30GHOBMEHMS. m
NpOLeAYPLI TPEGOBANM HE TOMLKO BPEMEHW W PACXOAHBIX MaTepuancs, HO BbICOKOrD
npo(eccmoHanbHoro Mactepctsa. K npumepy, y SMOHCKMX camypaeB OTAENbHOW CTPOKoj
coAepXaHus CTosna NonMpoBKa KuHKa, KOTOPbIA MOTOM 3aLLMLany MacioM Kamenuu ns
NPEAOTBPALLEHNA OKUCMEHUS. FANOHCKME nOBapa C KpacHoAepeBLUMKAMU W CeroaHs
MOJIb3YKTCA UM ANs yX0Aa 32 HOXaMi 1 MHCTPYMEHTaMK U3 YITIEPOANCTHIX CTanen. B Espone
1 CeBepHoi AMepuke ANs 3almTbl KYXOHHBIX HOXEil NPUMEHSANOCL PacTUTENbHOE Macno.
Bugumo Torpa ke 6bin0 NOAMEYEHO, YTO B pesynbrate HarpesaHus u 06paboTKu
PaCTUTENbHBIM Macnom NoABNAETCH NaTUHA — NeHKa Pasnu4Hbix OTTEHKOB, 06pasyloLascs
Ha NOBEPXHOCTY M3LENUil U3 MeTaNa 1 3aLUMLLAIOLLAN er0 OT AANbHEALLIEr0 OKUCTEHUS.
Okucnienne MeTannoB — 970 peakuust COBAMHEHMS MeTanna c Kucnopozom,
ConpoBoXpaiowascs 06pas3oBaHnem OKUCMOB (okcuaos). B Gonee LUMPOKOM CMbICTE
OKUCNEHWE METANoB — peakuun, B KOTOPbIX aTOMbl TEPSIOT ANEKTPOHbI U 06pa3yioTe
PasnniHble COBAMHEHNS, HANPUMEP XNOPUAbI, CyNbNabI 1 T.M. MAEHKN HEKOTOPbIX OKWCIIOB
CMOCOGHbI BECbMa HEMNMOXO 3aLLMLLATH METANNYECKyH NOBEPXHOCTb, HAXOASILLYIOCSA NOJ Hel,
0T AieiicTBMA KOppo3uu. ElLe B ry60Koi APeBHOCTY 6bifo MOAMEYEHO, 4TO NPU NPOU3BOLACTBE
METasNypru4eckoit NPOAYKUMM OKMCMEHUE MOXET MPUBECTU K 06PA30BAHMI0 OKasMHb,
BbICOKWUI aHTUKOPPO3MOHHBI NOTEHLMAN KOTOPOI MOXHO UCMONb30BATH B 3aLLMUTHBIX LiensX.
9TOT NPOLECC, M3BECTHBIN NOA Ha3BaHUEM OKCUANPOBaHWE, 10 CUX MOP LUMPOKO NpUMeHsETea
Ha KYCTapHbIX HOXax CeBepHbIX HAPOAHOCTEN — (hMHHOB, CaaMOB, KOPAKOB, Yyk4eil 1 ap. Coil
OKa/IMHbI 3aLLMLIAET OT KOPPO3WUM TENIO KNMHKA, U MOMb30BATENH0 J0CTATONHO CIIEAUTH TObKO
32 COCTOSHUEM PEXYLLEeN KPOMKM.

To, 470 X0poLLo pabotano Ha Cesepe, He Beeraa noaxopuno ans Hora. HepoBHblit nopucTbit
CNoV OKaMHbl MOA4AC CAYXWN MUTOMHUKOM Afs G0Me3HETBOPHbIX 6akTepuii. MMoatomy B
CTpaHax C TeMn/biM KuMatom 6onbLuei NonynspHOCTbI0 MOMb30BaNACk APYras pasHOBUAHOCTE
OKCUAVPOBAHWS KIMHKOB — BODOHEHME. Tak, B Depratxe, UCTOPU4ECKOM CPeHEBEKOBOM LiEHTPE
MPOM3BOACTBA OPYXWsl, MOCTYNaBLLEr0 BO BCE 061ACTV MYCYNbMAHCKOr0 Mipa, OHO CYUTAsoch
06f13aTenbHON onepaumer. HOXOBLUMKM DepraHcKoW [OMHbI u3gasHa wmcnonb3oBaM
CEepHOKuMCAYto rMuHY 13 Haykarckux rop (OLuckas o6nacts Keipreisctana). Mocnie wnmgosainf
W TO/IMPOBAHNS MONOTHA KINHKA €ro 06e3XvpMBanit W MOKPbIBaNW BOAHOI cycredvel
HayKaTCKOW MMnHbI. B pesynbTarte 3T/ onepauuu NONOTHO HOXa npUoGPeTano TemHbli LBeT: 4
ECTM KNMHOK Jenanu u3 Gynara unu 4amacka, T0 Y30p CTAaHOBWNCS YETKMM W iCHbIM. TaKoe
MOKPbITME NPUAABANO KNUHKY aHTUKOPPO3UIHYIO CTONKOCTb.

MoKpbITUA KNUHKa

oift CBSI3Y YMECTHO NPUBECTH Habntogenus M.11. AHocoBa, KOTopbli nucan: «Mepcuackuit
3HbIA KYNOPOC, COAEPXALLNI YaCTb CEPHOKMCTION FMHbI, CYUTAETCS Ny4LUMM CPEACTBOM
2 BbITPaBKY KIMHKOB. [INA COCTABNIEHUs NPOTPaBbI OH NPeABAPUTENbHO KUNATUTCS C BOAOI
BIHLIOBOM COCYZE. anHqK MPEABAPUTENLHO O4VLLAIOT MENKOK0 3071010 C BOAOW Miu
' 1670KOM, 0GMbIBAIOT B HUCTO/ BOAE M MOTOM U/IN OMYCKAIOT B YXCTbIA PACTBOP, WM UM HaCTO
0nYBAIOT, ABPXA KNIVIHOK Hazl cocyaom ¢ pacTBopom. Koraa y3opsl v FPYHT 06H51py>KaTCﬁ, T0
BbIHUMAOT KIMHOK, 06MbIBAOT HECKOMNbKO pa3 LIeNoKOM W XONOAHOW BOAOHA W MOTOM C
B03MOXHOI CKOPOCTbO 006TUPAIOT KITMHOK JOCYXa, CTapasch Kak MOXHO cnabee npukacarbCcs
oyX0il NbHAHOV BETOLUBIO K KMWUHKY. Y30pbl Ha Oynate MOABNAKTCA BECbMa CKOPO, HO
‘gbITPaBKY MPOAOIKAIOT, [abbl pesye OTNMYUTL €ro OT TpyHTa, KOTOPbIA, Tepss credbl
\MONUPOBKYM, MPUOGPETaeT CBOWCTBEHHbIA MeTanny UBeT M OTIMB». [lanee asTop
4epKVBAET, YTO BOOOLLE BbITPaBKa CMIOCOGCTBYET NPEAOXPaHEHII0 OynaToB OT PXAB4MHbI.
%oamee BPeMs BOPOHEHME KNNHKA NPON3BOAAT PACTBOPOM XENE3HOr0 Kynopoca 1 aaxe
2BTONA, & TPABMEHWE Y30pHaTbiX METannoB — XNOPHbIM )KENe3oM W pacTBopamu Kucmor.
r0IOCKOM MOMYNSAPHOCTU 3TUX METOJ0B SBNAKTCA MHOrOYMCNEHHble peLentbl U
memenﬂme rOTOBblE COCTaBbl /11 BOPOHEHUS B YEPHO-6Ypblil U YEpHbIiA LiBETa CTBOMOB
(OTHWYLETO OPYXWSl, OCHOBAHHbIE HA XMMUYECKOM BO3AEACTBUW HA CTaNb TEX UMW WHbIX
1180B. C 1X MOMOLLbIO MOMY4at0T MPOYHO AepXaLLMecs TOHKNe MaToBble uiu 6nectawme
ble MNEHKM, YA0BNETBOPUTENLHO 3aliMLLIAIOLNE METANN OT PXKABYUHbI.
bILUIEHHOE BOPOHEHWE MPOM3BOAUTCS PasHO06pasHbIMW Croco6amu: LenoyHoe — B
04HbIX pacTBopax C okucnutensmu npu Temnepatype 135-150 °C; kucnotHoe — B
OTHbIX PacTBOPaxX XUMUYECKUM WAN 3NEKTPOXMMUYECKUM Crnoco6amu; TepMUYEcKoe —
eHWe CTanu npu BbICOKMX Temnepartypax. CyTb Hawbonee noONynspHOro B
IMILLSIEHHOCTI TEPMIYECKOTO BOPOHEHUSI COCTONT B MONYYEHUM HA MOBEPXHOCTI KIMHKA
YINEPOANCTON W HU3KONErMpoBaHHOW CTanu cros okucnos xenesa (FegO4 u ap.)
nHOM 1-10 Mkm. CTPYKTypa NOKPbITUS MENKOKpUCTanan4yeckas, MIKponopucras, a ero
Bble TOHA — LUOKOMAfHbIE, KOPUYHEBbIE, CEPble, YEPHbIE, YEPHbIE C CUHUM OT/IMBOM
OHbE KPblN0») M T.M. — COOTBETCTBYIOT OKPACKe XMMUYECKIX COEAVHEHNIA, BXOAALLMX B
aB MMEHOK.
'Ha 33BOJCKMX KNMHKAX M3 NOMynsipHbIX B KOHUEe XIX Beka mMapok YrnepoaucToii cranu
Ky B LiBeTa N06EXanocTy CoeauHanu ¢ otnyckom. O6bI4HO ANS 3TOr0 Monb30BanuCh
HAMW 13 pacnnaBieHHOr0 MeTanna (Kak npaswio, CMias B PasHbiX MPOMOPLKSX 010Ba CO
I0M), TOYKA MNaBNEHUS KOTOPOrO Kak pa3 COOTBETCTBYET Temnepatype OTMycka U,
BPEMEHHO, TemnepaType nosiBneHns Tpebyemoro Leta nobexanoctin. Hanpumep, 6puTBbI
MO umet npu oTnycke Ha 220-240 °C LBeTa OT 6NefHO-KENTOro 40 TEMHO-XEeNToro,
mgh'mnﬂme HOXW npu 265-275 °C — nypnypHblit, 607bLLNe HOXM Npu 293 °C — TEMHO-CUHMIA
j;w BbiGop LBeta okpacki KNHKa 6bin CBSI3aH C 8ro HasHaveHnem, hopmoii paboyeit YacTy,
POLOM Matepuana, no KoTopomy GyzeT pa6oTatb UHCTPYMEHT, U T.M. O6bIYHO CTasb KNMHKOB, OT
'@?ﬂpblx TPEBYeTCs BbICOKas TBEPAOCTb (OPUTBEHHbIE NE3BUSA, XMPYPrU4ECKUE UHCTPYMEHTbI, U
TN), otnyckanack Ha no6exanocTb [0 )KEentoro LBeTa; A0 MypnypHO-KPacHbIX TOHOB
VMCKQHMCI: NepoYMHbIE HOXM 1 1epeB006pabaThIBAIOLLNE UHCTPYMEHTbI; IMNOBLIA A0 YepHO-
f"!‘ﬁm LBETOB npupaBany u3genusm, 0T KOTOpbIX TpeboBanach ynpyroctb (MWMbl, ANMHHbIE
.'@m‘l. BUMbI 1 T.4.). V)Ke No3Xe, Ha apMeiickux MOAensx, Bbi6op LBETa CTan AMKTOBATbCA
e POKEHUAMYM HE3aMETHOCTI 1 AHTUBNNKOBOCTM.
m*anenmo, 3alUMTHbIE CBOWCTBA MNEHOK, 06Pa3ylLNXCH MpU BOPOHEHUM, AOBOSLHO
€. MosTomy ang NoBbILLIEHNS aHTUKOPPOSHIIHOI CTOMKOCTI TAKNE KNUHKM JOMONHUTENBHO
IBAIOT )1poBOIi CMasKo! Unn NakoM. YKe K KOHLY epBoi MUPOBOA BOMHbI HA CMEHY




rnaea cegbmas

BOPOHEHWO MpULLINA mapkepusauns. 310 Ha3BaHWe OAHOTO W3 CrOCO60B thocchatuposayg
KOTOPbIV ObiN 3anaTeHToBaH amepukaHckoi chupmoit Mapkep (Parker R. P. C.) B 1918 rony.
CyTb 9T0r0 MeTOja 3ak/I0YaeTCss B CO3MaHUM XUMUYECKAM NyTEM Ha MoBEPXHoCTy
METaNINYeCKnX U3[enuin  nieHkn ocdatoB, NPeAoXpaHAioLWwen  meTann (npw
AONONHUTENIbHOM HaHeCeH!UM J1akKOKPaco4HOro MOKPbITUS) OT aTMOCKEPHOR Kopposyy.
®ocaTuposaHio NOABEPraloT MasHbIM 06pa30OM YrMEpPOAUCTYo 1 HU3KONErnpoBaxHyy
cTanb. 1eHKa TONWMHON 2-5 MUKPOH XOTS 11 HE 0COBEHHO 3 (heKTUBHO 3aLLMLLiaeT KWKy
OT KOPpO3W, HO XOPOLIO YAEPXMBAET CMA3Ky, YTO CHUKAET BAUAHME BAAXHOCTU. Kpoye
TOrO, 6narofaps BbICOKOMY YAENbHOMY 3EKTPUYECKOMY COMPOTUBMEHMIO, octharkpe
MOKPbITUA BbIAePXKMBAOT HanpshkeHne 300-500 B 1 coxpaHsiioT YCTOMYMBOCTS [0 Temneparyp
B 400-500 °C. docchatpoBaHue 0CYLLECTBSETCA NOrPYKEHNEM U3LENWIT B HarpeTbIn [o 90-
100 °C pactBop chocchaToB XKenesa, mMapraHua, UMHKA W Kagmusi. O6bI4HO npouece
MPOAO/KAETCA OKONO 1 4aca, M0 3aBEPLUEHNIO KOTOPOTO U3JENME CYLUMTCS 1 MACCUBUPYETCs,
[pUMEHSIETCA TakKe 3neKkTPOXUMUYeckoe ochaTupoBaHne Ha MepemMeHHoM unm
MOCTOAHHOM TOKE.

Takoe MOKpbITUE MOAYYUNO PACMPOCTPAHEHWE HA apMEiCKUX MOJENsX HOXel B nepBoit
nonosuHe XX Beka, Ho CeroaHA OHO COXPAHUMOCH TOMKO Ha OTHECTPENbHOM OPYXHU. C 20-
rofoB XX Beka ero Ha4asno BbITECHATb XPOMUPOBAHME — HAHECEHME XPOMA UMW €r0 CMaBa Ha
KMUHOK 13 YrNepoANCTOil CTanm AN npuaaHus NoBepXHOCTU KOMMIEKCA (N3UKO-XUMUYECKIX
CBOICTB: M3HOCOCTOMKOCTM, BBICOKMX MEXaHUYECKUX CBOWCTB 11 COMPOTMBIIEHMS! Koppoauu.
OHO yMeHbLUAET WAM MOSHOCTbIO YCTPAHAET KOPPO3Wi0 OCHOBHOTO MeTanna B nopax
NOKPbITUS, T.e. 06ECNEYMBaALT BNEKTPOXMMUYECKYIO 3aLuTy. K COXaneHuio, OHO He MoXer
3aUTUTL OT [ENCTBUS KOPPO3UM PEXYLLYIO KPOMKY, MOCTOSHHO MOJBEPraeMyl) 3aTauyke.
Bnpoyem, a10r0 HefoCTaTKa HE MULUEHO HU OHO M3 UCMONb3YEMbIX HbIHE MOBEPXHOCTHBIX
NOKPbITUIA.

HanGonee pacrpocTpaHeHHbIM COCOGOM HAHECEHUS XPOMa CTan ranbBaHUHECKHil MPOLECE,
Mpu KOTOPOM MJIeHKY XpOMa TOMLMHONA 0 15 MKM HAaHOCST METOAOM 3/IeKTPOSIUTUYECKOrO
0CaX[IeHUA Ha MOBEPXHOCTb KfWHKA. XPOMOBOE MOKPbITUE XapaKTepuayercs BbICOKO
XMMU4ECKOI CTOMKOCTbIO, 06YCMOBAEHHON CNOCOGHOCTbI0 XpOMa naccusuposatbes. [3-3a
TPYAHOCTEN MOJY4eHNs TOHKOTO 6ECropUCTOro MOKPLITUS HAZEXHas 3aluTa OT KOppO3MM
MOXET OblITb [OCTUTHYTa MPU HAHECEHWW 6GOMEE 3KOHOMUYHOrO TPEXCMOAHOTO 3aLLUTHO-
AEKOPATMBHOTO MOKPBITUS Meb-HUKEMb-XPOM (TOMLLMHA Cnosi xpoma [0 1 Mkm). Takum
06pa3om (hopMMpyIOTCA NOPbI, YAePXUBaIOLME CMa3Ky. OcaxaeHHbIA Ha NpegBapuTeNsHo
0TNONMPOBAHHYIO MOBEPXHOCTb XPOM UMEET 3epKasbHbIA 616CK 11 CEPEOPUCTHIN ¢ CMHEBATHIM
OTNNBOM LiBeT. VIHOTAa Anie CHUXeHW 6recka MOBEPXHOCTb KMWMHKA He nomupyercs, @
wnucyetca. CXoAHbIM 06pa3om Ha MOKPbITUS UCMONb30BAMCS U HUKESb.

Bbicokue fekopaTuBHbIe Ka4ecTBa XpOMUPOBAHNS 06YCNIOBUNM Bro LUMPOYaiLLee MpUMeHeHNe
Ha napagHom opyxuu B cepeauHe XX BeKa — XpOMMPOBANNCH KINMHKI 11 npu6op y caend,
LiallieK, KWHXanos, KOPTWKOB W T.N. XpOMUPOBANMCb M HUKENUPOBANUCL MeAULIMHCKHE
VHCTPYMEHTbI 1 KIMHKM HOXei: B Poccun mofenu u3 HudKeropoackoit (8 mpoLLioM —
[OPbKOBCKOIA) 06M1aCTIA MMENN KIMHKI 13 YINEpOANCTOR UHCTPYMEHTaNbHO ctant Y7, v,
V7A, V8A, V9, YIA, V10, Y10A 1 X05, 3aLniieHHON METanfIonoKpbITUSIMM, BROTb [0 KOHLA
80-x ropo XX Beka. TonuHa MeTannonoKpbITui npu 3TOM CcOCTaBnsna: HukenesblX
OAHOCTONHbBIX — 12 MUKPOH; HUKENEBbIX MHOrOCTOMHbIX C OMeHeHeM — 15 MUKDOH (B T4
BEPXHEr0 C/0A HUKENA He MeHee 5 MUKDOH); XDOMOBbIX MHOTOCTOHBIX C NOACH0eM HUKEN
— 15 MUKPOH (B T.4. BEPXHUI CNOI XpOMA — 1 MUKDOH).

[loporoBuaHa 1 TOKCMYHOCTb Mpouecca MOGYAUNa MpOU3BOAUTENEi npaKn,wecKi4
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MoKpbITUA KNUHKa

- SCeMecTHO 0TKasaTbCsi OT XPOMUPOBAHWS W MepeiiTu Ha HU3KOYrMepoAuCTyH

)KaBelOUly*O cranb tvna 30X13 u 40X13. K KoHuy XX Beka Ha OCHOBE TEXHOMOTWi
(py3MOHHOV CBapKM 0OKNajK U3 HU3KOYTNEPOAMCTbIX KOPPOMOHHOCTOMKYUX CTasien
i UCMONb30BaHbl ANA 3aLUThl BbICOKOYTNEPOANCTLIX CepALeBUH KIIMHKOB NyTem

'emposava. Tak, K W3BECTHbIM [OCTOMHCTBAM TPEXCIOMHbIX KIMHKOB, TakuM Kak

Q4HOCTb M MPOCTOTA 3aTOYKM, MPUOaBUNACL M BLICOKAA KOPPO3UOHHAS CTOMKOCTb,
wgcnewaaemaﬂ HepXXaBetoLMmMn 06Knafkamn ¢ TONWMHOM J0 1 MM. Takue 3apy6exHble
uombl, kKak Cold Steel, Helle, Fallkniven, ucnonb3yroT Ha 06knagku CBONUX TPEXCMOMHbIX
KUHKOB KOPPOUOHHOCTOMKNE cTany Tvna 420J2 v 316, a anouckue chupmel Hattory u
Kasumi — WwTemnenbHbIn aamack u3 cranei 42041 n 42002, a Takxe HUKENs. 9T HOXK,
Hapsiny ¢ BbICOKO/ KOPPO3MOHHOM CTONKOCTbI0, 06/1a[AI0T eLLe W KpaiHe NpuBMeKaTenbHbIM
BHELUHMM BUJIOM.

B cpe/HUe BEKa /IS 3aLWTbI CTas U NPUAAHNS NPUBIIEKATESbHOMO BHELLHEro BiAa nony4una
~'ZpochaHeume HaBOAKA ¥ Hace4ka KIWHKOB cepe6bpom u 30moToM. Haceyka —
7epMOMEXAHUHECKUA METO[ HaHeCEHU Ha 3alMLIAEeMyl0 MOBEPXHOCTb TOHKMX CrOeB
WMOHHOCTOﬁKOI’O metasnna (kak npasuno, cepebpa v 3010Ta, HAHOCUMOTO Ha NapajHoe
1 HarpagHoe XonojHoe OpYXWe), OCYLUECTBAAEMbI B MPOLIECCE TOPAYEN KOBKW TOHKMX
UCTOB [PArOLEeHHOr0 MeTanna MoBepxX MOATOTOBAEHHON CTanu, MOKPLITOM MenKumu
3apy6kamu. Hasofka 30710TOM NPOM3BOAWIACH NMYTEM MHOrOCTYNEHYaTor0 HanoXeHUs Ha
KNUHOK amanbrambi (CMECY AparoLeHHOro MeTansa i pTyTv) ¢ NocneayroLmuM ee ucrapeHnem
U NI0ANPOBKON. GErofiHs CTOM0BbIE MPMOOPLI TAKXKE MOKPLIBAOTCSA CNOEM Cepebpa TOMLNHO
0K010 20 MMKPOH, HO [IENAt0T 3TO Y)XKE rafibBaHN4eCKUMI METOaMMU.
‘Ha Hepopornx KyxOHHbIX HOXax W CTONOBbIX Mpu6opax U3 KOPPO3WOHHOCTOMKMX CTaneil
UMAOPTHOTO M OTEYECTBEHHOrO NPOW3BOACTBA B MOCHEAHWE [AECATUNETUS MONy§un
@i@maﬁmee pacnpocTpaHeHne MeToj 37eKTPOXMMUYECKOr0 MONMpOBaHWs. B cTporom
CMbICTIE HA3BaTb €ro MOKPbITUEM HEMb3A — OHO MPOCTO CYLECTBEHHO YyYLIAET CTPYKTYpY
TOBEPXHOCTY MeTanna, yaanser AedekTbl WAnhOBaHUA — NPUXOTN U MUKPOTPELLUHBI. B ero
O0CHOBE NEXWT aHOAHOE PacTBOPEHWE MOBEPXHOCTHOTO AedEKTHOro Cyios MeTanna B
NEKTPOMTaX 1 hOPMUPOBAHME MOBEPXHOCTY NOBbILLIEHHOI YUCTOTbI. TAKUM 06Pa30M, Pe3Ko
3pacTaeT KOppO3WOHHaA CTOMKOCTb MOBEPXHOCTM KJIMHKA, YTO Hapsily C BbICOKOW
I3BOANTENLHOCTLIO TPyda M 06ecneynsio nonynsipHOCTb Takomy Bugy o6pabotku. C
IEXHONOrM4ecKon ToYkM 3peHns 06paboTka NPOM3BOAUTCS B ABA 3Tana: BUOPoabpasvBHas
‘mmka 1 3NEKTPOXMMUYECKOE MONMPOBaHME B 3/1EKTPONUTE HA OCHOBE OPTOOCHOPHOI
A CBDHO KucnoThl.

4 ADMEVCKUIT MoJensx 3epKasbHblil 61ecK Obll YMECTEH He BCerga, 4To MoABMIIO0
NPou3BoguTEnein Ha JanbHelune 3KCMepuMEHTbl C HEMETANIMYECKUMU MOKPLITUAMU —
MKOKDACO4HbIMM, NIACTMACCOBLIMIA M T.11.

“AOKDACOYHbIE NOKPBITMS AKOHOMUYHBI, 0611aiAK0T BbICOKUMM 3aLUMTHBIMI CBOMCTBAMM, UX
MOXHo BOCCTaHaBNMBaTh B MpoLECCe aKcnyarauuu. HanbonbLuee passuTie OHIU Moy4uam B

AXDaHeHNs u AnuTenbHoi KoHcepBauumu Hoxeit. Tak, cornacHo FOCT P 51015-97 «Hoxu
X035CTBEHHbIE 1 crieynanbHble» [OMYCKAaeTCc MPOM3BOAUTL WX KOHCEPBALMIO MyTem
g:g:::" nakom HL-221. Takue 3apy6exHble MPOM3BOANTENM, KaK Greco Knives,
g YIOT CnewnansHbie NakoBsble MOKPLITAA MOBBILLEHHONA UHOCOCTORKOCTY ANA 3aLLUTbI

Ko, P npowssopuTeneii npuMeHsIoT cneuuanbHbie NaKOKPAaCOYHbIE MOKPbITUS
o UEHHO W3HOCOCTOMKOCTM ONS CO3L4AHNA HA KIMHKAX PUCYHKOB — HaUMOHaNbHbIX
Bon 0B, KaMychNsHKHOI OKpacKu 1 .
~ Y0Nblige Pacnpocrpanexne nony4aoT NNacTMaccoBble MOKPbITUSA U3 AMOKCUAHBIX CMOTT,
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TedhnoHa (nonutetpadTopatuieHa) u roponnacta, 06M1afaioLne BbICOKOR BOAO-, Kicng

1 LLEN0YECTONKOCTbI0. OHU UCMONB3YIOTCA NPU U3TOTOBMIEHUM HOXEI CO BTOPOM nonosmm‘
XX Beka no CerofHAHNA feHb. Tak, Ha MOAeNsx NonmynspHsIx npoussoguteneii Cold SteHbl
KA-BAR v Ontario 3atuta KnuHka 0CHOBaHa Ha OKpacke anoKCUHO! CMOMON, KOTopas 3ar, o
noasepraerca Harpesy npu temneparype okono 150 °C. Busse Knives go6asnsert s cochM
AMOKCUAHBIX CMOJI, 3aLMLLAIOLMX KIIMHKI UX Mogeneit, dToponnact. Takue noKpbiTug KaB
NpaBsuso, UMEKOT YEepHbIA LBET, 00eCneyYnBaloT A0CTAaTO4YHYH) aHTUKOPPO3NOHHYIO 3aL'u“K
KNUHKaM 13 YrnepoaucTbix cTaneit. K coxanenmio, Ux xapakTepuyer cnabas CToiikocry
LiapaniHam u HeBbICOKAs M3HOCOCTOMKOCTb.

Puc. 38. AHTM6nMKOBOE NOKPbITUE KNUHKA Mogenu M1 ot komnanum «HOXHblit KpecT» npounaseaeHo ¢
UCNOMb30BAHNEM U3HOCOCTOMKUX MOKCUMOANI(UPHBIX NOPOLLKOBbLIX KpacuTenei.

CxofHas npobnema OTMEYaeTCs y MOKPLITWA Ha OCHOBE TedioHa, Takux kak BT2
(ncnonbayetcs oupmoit Benchmade), Kalgard (Chris Reeve Knives), Roguard (United Cutlery)
1 Apyrux. Mpouecc HaHeCeHNs Takoro MOKPbITUA aHanoryeH — nonuMep Ha 0cHoBe Ted1oHa
HambINAETCA B HECKOMBKO MPUEMOB HAa KNWHOK, KOTOPbIA 3aTeM nogsepraeTcs Harpesy A0
Temnepatypbl okono 150 °C. Xopollee BHEeApeHWe Takoro marepuana B Mopbl MeTaia
no3BonseT 06ecneynTb aHTUKOPPO3WMOHHYIO 3aWMTY AaXKEe Ha yvacTkax, rae MoKpbITHE
NOBPEXAEHO. 3T0 AOCTUraeTCs 3a CYeT rMAPOHOOHOCTU — AaXe Y4aCTOK C MoBpexAeHHbIM
MOKPbLITUEM Xy>KE CMa4UBAETCS BOAON. MOKPLITUE UMEET LIMPOKIA ANanasoH ycTon4msoCcTy K
Temneparypam oT -260 °C g0 +300 °C (kpaTKOBPEMEHHO), KO BCEM XUMU4ECKIA arpeccusHbiM
cpefam, CBETY, ropsyeMy BOASHOMY napy ¥ He6naronpusTHbIM KIUMaTu4eckum ycnosuam:
0HO 06/1a736T BLICOKUMM aHTU(PUKLIMOHHBIMI CTIOCOBHOCTAMM, He TOPIOYe, MMEET XOpOLUIMe
[M3NIEKTPUYECKME CBOICTBA, HE TUTPOCKOMNYHO, (DU3MONI0rNHECKI HEATPabHO (paspeLueHo K
ynoTpe6neHnio B NULLEBOI NPOMbILLIIEHHOCTH).

Xumuyeckue coctasbl Tuna Tech-12 o K-TECH Inc. HaHOCAT npu KOMHaTHOiA TemnepaType:
Mocne HU3KOTEMMEPATYPHOr0 06XKUra 06pasyeTcs MOBEPXHOCTHOE Kepaminyeckoe nokpbITHe:
KOTOPOE 3anoNHAeT BCE TPEWMHbl M NOPbl B MOACNOSX, 06ECNeYnBas noBbieHHY?

I
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KopposMOHHYIO CTONKOCTb ,M TBEpAoCTb A0 2850 HV. Takue cOCTaBbl MPUMEHAOTCS,
npumep, A JONONHTENbHOR 3ALUTH! noprlrvm Ha OCHOBE Xxpoma 1 kapéuaa 6opa, 410
{10BBILUAET VX CTOMKOCTb 1 3ALUMTHbIE CBOMCTBA.
2 nocneaHve roabl 0603Ha4MNI0Ch HOBOE HANPaBEGHNE CO3AAHMS 3aLUMTHbIX MOKPLITUA NyTeM
- nceHisl TYFOMaBKNX METAN/I0B NNIa3MEHHbIMI U MOHHO-MNIa3MeHHbIMI MeToAamu.
g xone [7a3MeHHOT0 HarblneHust 3allnilaemas nosepxHoCTb 6ombapaupyeTcs Yactuuamu
WU‘“' pasorperoro A0 NNacTu4eckoro COCTOSHMS. Mpu atom mepefaqa TennoBow u
(WHETV4ECKOI 3HEPTVN MPOU3BOANTCA NNasMeHHOM UM ra3onnasmeHHol cTpyeil. Oupmon
orotech B NOCTEAHWE TOAbI WCMONb3YIOTCA NOKPBLITUA HA OCHOBE HanbiNeHus HUTpUAA
vooma CrN v kap6upa 6opa B.C. Mo Np14vHe NOPUCTOCTY MOKPbITUS Ha 0CHOBE kap6uaa 6opa
Lan@xHas 3aliuTa OT KOPPO3UU JOCTUTAETCS NPY Ero HaHeceHM Ha MOACNON Xpoma B BUfe
vy~ WM TPEXCOAHOr0 3alLMTHO-AEKOPATUBHOTO MOKPbITUA XpoM-kapbug 6opa wnm
-kap6ua 6opa-kepamuka.
JOHHO-NNA3MEHHOM METOZe B BakyyMHOW YCTAaHOBKE Camo OCaXAaeMOE BELIECTBO
gA0BATENLHO NPEBPALLAETCA B ra3 v Mniasmy, KoTopas 3arem 0CaXpaeTcs B BuUAe
aHCaTa Ha YMPOYHAEMYIO MOBEPXHOCTb KNMHKA B aTMOC(DEpe PeakunoHHOro unu
THOrO rasa. [lpy TOALWMHE OKOMO 5 MUKPOH MOKPLITUSA 06M1aalnT BENNKONENHOMR
HOCTbIO CLIENMEHNS C KNMHKOM, 3aLLMLLAIOLLIMM €r0 He TObKO OT AGACTBMSA KOPPO3WK, HO
ST M3HOCA: MOKPbITME HA 0CHOBE HUTpUAa TutaHa TiN umeeT TBEpAOCTb 0kono 2000 HY, a
Kkap6ounTpuga Tutaxa TINC — Gonee 3000 HV. [ins cpaBHEHWUs MOXHO CKasaTb, 4TO
ppoctu B 70 HRC cootsetctayer 1076 HV. B cBA3u co cTonb 3HAYUTENbHOI PasHNLIeit
Qy TBEPAOCTLIO 3ALMILAEMOr0 Matepuana W 060M04KM e TONLMHY OrpaHiiuBatoT
@MKpOHAMM AN UCKNIOYeHMs Ckona npu  Jedopmaumuu  KiuHka. Naxe Takas
UTenbHas TonLMHa BnonHe adeKTUBHO 3aLNLLAET KNUHKM OT OKUCTIEHNS Ha BO3AYXe
RETCA MpeKpacHbIM AN3ANEKTPUKOM BO BCEM MHTEDBATE TEMNEPATYP. OpHUM 13 NepBbIX
onoruio lonfusion — HanbINEHWe HATPUAA TUTAHA HA NMOBEPXHOCTb KMUHKA — NpUMeEHUNa
Ma Buck. Vicrionb3ayemoe amepukaHckoil thupmoit Benchmade npoTeKTOpHOE NokpbiTie
k-Ti OCHOBAHO Ha HarbIEHN TOHKOTO (40 3 MMKPOH) €08 Kap6OHMTpUAA TUTaHA. ato
bITHE UIMEET TeMHbIV LUBET, 06N1aaeT BENMKONENHOM MPOYHOCTLIO U CTOMKOCTbIO K M3HOCY
BPEXK/EHMSM, NOBbILLIAET aHTMKOPPO3NOHHbIE CBOACTBA. Cxo[Has TEXHONOrusA NpUMeHeHa
Afie Mofieneit ot Masters of Defence u Microtech.
P CpeAcTs 3awTbl CTanu Obin bl HE MONOH 63 yNOMUHAHUS O B0O306HOBIAEMbIX
OKPbITUSIX. B 0651aCTV CPE/ICTB KOHCEPBALIN B My3e/HOM [iefne CneayeT 0TMETUTb 3BOMOLVIO
CTB 3aWThl KNMHKOB. Ha CMeHy LEPesuHy M HaTypafbHbiM BOCKaM (N4efHOMy i
Y6bl) B KOHLE 50-X npuLLen paspaboTaHHblit COTPYAHNKaMU BPUTaHCKOTO Mysesi COCTaB
104 HassaHuem Renaissance Wax. 310 nomynApHoe B akajeMM4eCKX Kpyrax u cpegnu
33PYBEXKHBIX KONMEKLUNOHEPOB CPEACTBO COEPEXEHU 1 KOHCepBaLuu XONIOAHOTO OPYXua
,_llCTaBnﬂeT co60# NONYCUHTETUYECKNI MUKDPOKPUCTANANYECKUA BOCK Ha OCHOBE
‘?!gﬂileuenblx ocTaHkoB. OHO HeabpasvBHO, HE W3MEHSIET CO BPEMEHEM LIBETa, XUMU4ECKN
"-»‘?‘Tbanbﬂo W ponroseyHo. Kpome TOro, OHO BOAOHENpPOHWLAaemo, NpedoTBpallaeT
N0ABNeHIE cnenoB ManMANApHbIX SIMHWA OT NanbLes, He NOPTUT NpuneratwoLlee K MeTanny
ABDEBO, AparoLieHHbIe KAMHI, POT, KOCTb, MAACTVKM 1 Np.
A YX0a 33 KNMHKOM HA CMeHy Macsy kamenuin NpUXOAAT AOCTVKEHWNS XUMUK. MneHo4Has
jmKa Tuf-Glide Ha 0cHOBE MMHEpanbHbIX CIMPTOB OT upmbl Sentry Solutions Ltd ssngercs
Samennurenem KOpPpPO3UM ¥ CMa3KOi MexaHu3Ma CKNajHblX HOXE Ha 3amMeHy macnam u
“MIKOHaM. Ona o6ecneyvBaeT HENUMKYl, CTOMKYK K M3HOCY MNEHOYHYI0 3aluTy
K@HUYECKUM YacTsM v MOBEPXHOCTAM OPYXWS, HOXEN, UHCTPYMEHTOB 1 Np. OHO 6e3BpeAHO

U
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ANA NPEBECUHbI. ITO CPEACTBO CYXMT ANS yxoda 3a LIApHMPOM HOXa U MexaHu3

OTHECTPENbHOrO 0pyxXua. CXOAHOE HasHayeHMe MMEET KOHAWLMOHEP MeTanna MILlTM .
tupmbl Militec Incorporated, co3maHHbiii Ha OCHOBE CYHTETN4eCKUX YrneBopo .
MMMNPEerHupyembix B MOBEPXHOCTHbIA Cnoil mMeTanna. OH CHUXKAeT TPEHUEe u py?3 3
MEXaHN4eCKMX 4acTel, NPOTUBOAEICTBYET KOPPO3UK. [MaBHBIi HEJ0CTATOK 3TUX COCTag .
HEXENaTeNbHOCTb COMPUKOCHOBEHMSA C NPOAYKTAMU MUTAHUS. =
Takum oGE)aaoM, Ha COBPEMEHHOM pbIHKE OTMEYaeTCA 3HAYUTENbHOE Pa3Ho06pg

TEXHONOTMI 1 COCTABOB, MCMOMb3YEMbIX [ 3aLWUTbI KIMHKOB OT Koppoauu. I'IOCTos;Hawe
HapAAy C UX COBEPLUBHCTBOBAHUEM, WAET NOUCK HOBbIX CPEACTB U METOZOB. b
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eCTUPOBaHHE

,npOMSBOﬂCTBeHHOVI KYNbTYpbl, MOBbILIEHWE YPOBHS W Ka4yecTBa OTAENKYW, OpUTiHaNbHbIe
jiHbl, HOBbIE MAaTepUasibl — BCE 3TO MOXKET OTMETWTb /NA Ce69 CerofHs Kax/abli 1toouTesns
weil. MPEANIOKEHNE NOAYAC 3HAYUTENbHO MPEBbILAET CPOC, W NOMb30BaTeNb Nepectan
caTbCAl Ha HOBUHKM, HE 00palliast BHUMaHWs Ha Orpexv B AudaiHe v OTAENKE, @ N03BONSET
56 MONPYBEPEAHNYATb, @ TO M NOKanpuaHuyatb npu BbIGOpe Mojenu. MoHsB 3710, MHOrMe
oWU3BOAUTENN [IENAIOT aKLEHT HAa MCMOMb30BaHWe MOAHbIX Marepuancs, [AOCTONHbIA BUA
v HOXKEil 1 Ka4ecTBO ux cOopku. K coxanenuto, ati ynyyLieHns nogyac npon3BogsTcs B
06 CBOMCTBAM KIMHKA. Y HEKOTOPbIX MPOU3BOAWTENEN C Ka4ECTBOM MX TEPMOMEXaHUYECKOM
6otk (TMO) ien10 06CTONT Kak B N3BECTHOM aHEKj0Te 06 3KCTEPUMEHTAX B U3rOTOBMIEHUN
heT — <BbIMAMAT YXKE KaK HacTOALUMe, a KyluaTb BCE eLe HenMb3f». 4eM MHbIM MOXHO
SHUTB TO, YTO OJHM W Te )Xe MapKu CTaneil OT OAHOr0 NPOW3BOAUTENs MeTanna,
fleHHble Ha OfINHAKOBYIO WM MOMTM OfMHAKOBYHO TBEPHOCTb PasHbIMUA (HUpmamu,
eHHO JAl0T COBEPLUEHHO Pa3Hblii Pe3ynbTarT B X0fe SKChayaraumy KIVHKOB U3 HWUX?
HTY, NPUOGPETaloLeMy WM 3aKasbiBaloLeMy WM3Jenue, CrigflyeT UMeTb B BUAY, 4TO
UMO Mapku CTanu 001bLUOe 3HaYeHwe A ero OyayLimx CBOWCTB WMEET LENbld CTIEKTP
TEPUCTUK, TAKMX Kak MaccorabapuTHble W reoMeTpuyeckine W, rasHoe, NOAXoAsLas
KTypa MeTanna, 3afasaemas B xofe TMO: (hakTop, KOTOPbIA BbIABMAETCS TONBKO B XOAE
flyataliy 1 0KasbiBaeT peLliatoLliee BO3LLNCTBINE Ha PYHKLMOHAbHOCTb KITUHKA.

e KOHLI0B, HeboraTblit 1 Hen36anoBaHHbI COOTEYECTBEHHNK AABHLIM-AABHO HAy4uica
cunami A0BOAMTL A0 yMa AXE HOX, Hecyliuil Ha cebe nevatb nosygabpukara.
WTb KNWHOK, MONPaBUTb HEBEPHO BbIOPAHHOE CEYEHWE WK CHATb JIMLLIHWA MeTann
0 CaMOMY W C MOMOLLIbH TOHUNbLLMKA. HO BOT nonpasuTb HEBEPHO BbiGpaHHytd TMO
MaLLHNX YCIOBUAX BOSMOXHbIM YK€ He MPeLCcTaBnfercs.

TIpaBnno, oueHka noTpebuTenbCKUX CBOMCTB HOXA MPOU3BOANTCSH B XOLE «MONEBOro»
poBaHuns. OnbITHOrO NOMb30BaTENS MaN0 MHTEPECYIOT 3Ha4eHUs TBEPAOCTM Marepuana,
YKTYpbl 1 0cobeHHocT TMO cTanu knuuka. Bonpoc ctout 6osiee y3ko — roautcs nu
PETHBIA HOX ANs BbINOMHEHWUS HEKOTOpPOro ofbema 3ajad, SBASAIOLEro Ans AaHHOro
0uTens xapaktepHbiM? 1 TyT 4ac-Opyrol WHTEHCMBHOW paboTbl [aeT LOCTOYHO
[ MbIBaKOLLMIA 0TBET. 10 ero peaynsraram 6biBasble N0Ib30BATENN U JAKOT OLEHKY TOW UNin

0 CTanu, a Takke 06LLIEMy YPOBHIO MOJENM, KOTOPYIO MPoM3BOAUT dupMa Unu mMactep.
BUHO, 4TO Takas OLEHKa rpewuT Cy6bLEeKTUBU3MOM, T.K. WHAMBUAyaSibHAA TeXHUKa
Tbl HOXKOM Y KaX0r0 CBOS.
0C NPOBEPKM 1 NOATBEPXKAEHNS TEX WU NHBIX 3aABNEHN NPON3BOANTENEN KINHKOB YXKEe
10 CTOMT Ha NOBECTKe [HA. U1 eCTb NPaKTM4ECKME Pe3yNbTaThl: HAPOL NMOTPOLLUT 3BEPYLLEK
MeT 6e3 MoATOYKN KNUHKA, PEXXET BEPEBKM, MOMAET HOXM B TUCKAX, pY6UT [ePeBAHHbIN
SPYC, TBO3AM W apyrme HOXWU. He ymanss B2XXKHOCTW W MPAKTUHECKOW 3HAYMMOCTW TaKuX
if“l()ﬁoﬁola NPOBEPKM KNWNHKOB, PaBHO Kak U HEMOCPELCTBEHHO MONEBOT0 TECTMPOBAHWSA
EF-F’EEHIOB, CrefyeT 0TMETUTb, 4TO B GONbLUNHCTBE CIy4aeB B X0fe NOA0OHOr0 TECTUPOBAHUS
"POBEpKe nopgBepraetcs He Marepuan KNMHKA, a 00Lias KOHLEMUMS HOXa, 6ro
3PrOHOMUYHOCTD 1 maccorabapuTHble xapakTepncTku. O6LLen3BeCTHbIA (akT — NpaBuibHO
AHHBIN HOX C KIMHKOM M3 MPOCTEHbKOW MArKOBAaTOM YrMepoaucToi cramu GymeT
TaTb HAMHOrO Ny4Lle «KOBbIPANA», CAENAHHOTO U3 CaMOro 3K30TUYECKOro MaTepuana ¢
KOTIENHoi TepMO06Pa6OTKOA. ITO NPU3HAKT U MHOTME MPAKTUKM, KOTOPbIE MpeanaraioT
BapUaHT TecTupoBaHns — M3rOTOBUTL HEKOTOPOE KONUYECTBO COBEPLLIEHHO OJMHAKOBbIX
C KnHKammn n3 paaHbix Mapok ctaneil ¢ pasdnuyHsimu cxemamy TMO. OgHako v npu
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TaKOM TECTMPOBAHWM 3NEMEHT CyObeKTUBU3MA WCMBLITATENS WUCKIIOYUTL HEBO3MOX .
WHAMBUARYanbHAA TeXHUKka PaboTbl KNMHKOM Yy KaXAoro cBsos, COOTBETCTBEHHO W OueHKﬁ
CBOUCTB CTanu JBYMS DPasHbIMM MIOALMM [aXe C OUHAKOBbIMU aHTPOMOMETPH 6Ky,
AaHHBIMI (3 TakuX ewle nouckatb Hago) Gyper pasnuyHa. Kpome Toro, Takoii Cnocog
NnoTPEGYET BECbMA CEPbE3HbIX KANUTATNOBIOXKEHMUI.

o HepasHero Bpemeny Bonpocs TECTUPOBAHUSA KIIMHKOB OrpaHW4MBanich nueTopuyeckiyy
Marepuanamu, CBA3aHHLIMU G NPOBEPKOI CBOWMCTB AMMHHOKAMHKOBOTO X0NOAHOTO 0pyxpg.
HanGonee n3BecTHbIM 1 10CTOBEPHBIM M3 HUX SBSETCS ny6nkaums nopy4uka Makcumoga
«APTUINEPUACKOM XXypHane» 1857 r. MHorue NONOXEHN U3 Hee K HOXam He 0YeHy
MPUMEHUMbI B CUTY Pa3HULbI B PasMepax U CBOWCTBAX KMHKA, NGO BOOOLLE 6e3Hamexw,
yetapenu. K ycTapeBlumm MOXHO OTHeCTH, k MPUMEPY, PEKOMEHAAUMI0 M0 Nposepke
0AHOPOAHOCTM MeTanna: «OfHOPOAHOCTb MeTanna Mo3HaeTcs no CreaylwmuM npumeray:
AbIXaHnem Ha MoBEPXHOCTb KNMHKA HY)XHO 06pa3osarh TYCK/0€ MATHO U, He 0Gpauyag
BHUMaHWE Ha TO, ObICTPO WM MEANEHHO GYAET OHO CXOAMTL, 3ameyaTs TONBKO chopmy
YHUHTOXAIOLIEroCa NATHA; XOPOLLO, €Xenn OHO Gy#eT CXoauTh POBHO, CUMMETpUYecky; g
MEeTanne HeoAHOPOAHOM (KOTOPbI HEPAaBHOMEPHO HACbILIEH YrNepoaoM) nATHO npu
YHU4TOXEHUN ObIBAET YINOBATO M He OAMHAKOBO TYCKNO (0T HEOAMHAKOBOI CKOPOCTY ¢
CTeneHn Harpesa vacTuu)». Matepuan Takoro kayectsa B Hayane XX BEKa C MaccoBbiy
MEPEXOAIOM HA Ka4ecTBEHHOE Cbipbe YXKE CKOpee 3K30TMKa, a K KOMMO3ULMOHHbIM
matepuanam (gamackam v Gynaram) metog HEeNpuUMeHUM U1 BOBCE.

A Befb UCTILITAHUA HyXHbI NPEXZe BCero Camomy Mpon3BOANUTEND, 4TO6bI 0TpaboTars
ONTUMANbHYIO TEXHONOrnIo, 0GECTIeYUTL [OMKHBII YPOBEHb Ka4ectBa W CBOEBPEMEHHO
0TOPaKOBbIBATL HEYAAYHbIE MAPTUN KIMHKOB. Tak, 3a py6exom Begywme hupmbl gasHo
WUCMONb3YHT ANA 3TOr0 CnewynanbHbie cTaqky ¢ YV, N03BONAIOLLIME AaTb GECMPUCTPACTHYI
IMCNEHHYI0 OLBHKY CBOWCTBAM KNMHKA BOOBLIE W CTanM B YacTHOGTH — BbISIBUTb 1
/I0Kanu30BaTb MPUXOTM, HAPYLIEHUS CTPYKTYPbI MO AMuHe KIMHKA, OLUEHUTbL €ro
KOPPO3MOHHYIO CTOAKOCTb, M3HOCOCTORKOCT N163BMA U T.4, Haubonee u3seCTHLIM ABNAETCH
000pyA0BaHue, NPOM3BOAMMOE Mof aruaoli pacnonoxenHon B Lechcunge «AccoLpadmm
VUCCNIeZI0BAHWIA HOXEBbIX M3LENUI U CXOAHbIX T0Bapos» — CATRA (Cutlery & Allied Trades
Research Association).

Puc. 39. MawmHa ans oweHku PEXYLUMX CBOMCTB KMUHKA.

OAHaKo He UCKMI0YeH BapuaHT, Koraa n M0/1b30BATENNH0 MOXET MOHAA0OUTLCS LKA 3KCNPect-
VCnbITaHNiA ANt GbICTPOTO OMPeeneHns OCHOBHbIX CBOCTB PK, He nokugas cren goma. XoTA
Obl N1 TOrO, 4YTO6bI Yepes yac paGoTbl B NONE C IPYCTLIO U TOCKOI He OTMETUTb, YT ero B
04ePeAHOI pa3 06nanoLwniu U BMECTO HOXA OH B3si/ € C060i ManonpurogHyto gns paoors!

B

TecTupoBaHue

AUYECKYI0 MNIACTMHY, HAnpoyb OTKa3blBaioulylocs pesatb. HecmoTpa Ha 1O 41O
E HUMOCTb PE3YNbTATOB, MOJY4EHHbIX B XO[6 3KCMPECC-TECTOB, HAaMpUMep, Ha ra3eTHo
- 4 KpaiiHe CNOpHa OTHOCUTESIbHO MPUMEHEHMA Ha MACce, pbibe U Ap., MOXHO caenarb
.‘ eéuue, 410 06LME CBOIACTBA nessm’l) NpasubHO Nogo6paHHble TECTbl MOTYT 0TPaXaTb
: KBaTHO. Kak nx npoBecti?

‘T:q::oaﬁgﬂauoémcﬂ, — HEKWiA TeCTOBbIA HOX. TecTUpoBaHue — 310 BCErAa CpasHeHue
cTB, @ a3 TaK, T0 He06X0AUMO, KaK MUHUMYM, [1Ba KNIMHKA: TECTUPYEMbIil U ATANOHHbI.
Rrop0e — TECTOBbI Marepuan. OH MOXET ObiTb CambiM Pa3HO06pPasHbIM ¥ 3aBUCUT OT
n(uocmﬁ 1 (haHTasuu TecTupytollero. 3a py6exom aT1o TPAANLMOHHO 6onee-tweHee
' nbHas M0 CBOWCTBAM [t0AMOBAA MaHW/bCKas NeHbKa U COCHOBbLIN 6pyc 2 X 4 froma. YV
0 MOXET ObITb BOWIOK, Pa3H006pasHble KaHatbl, 6ymara, ApesecuHa u T.4. TyT ewle pas
roguTCA TECTOBbI KNMHOK. [laneko He Bcerpa ecTb BOMOXHOCTb  CO3/aTb
: TEMVHECKVe 3anaChl» CoipbA ANA NOCNEAYHOWMX TECTOB PasNM4HbIX MOAENEH, @ KaX bl
TECTOBbI MaTepuasn no CBOMCTBAM MOXET OTANYATLCA OT NPeabigyLiei napTum — u
a, 1 BOWNOK, U AepeBo. TeCTOBbIA KNMHOK — 3T0 HGEKVIﬂ 3TaNIOH, N0 KOTOPOMY MOXXHO
UTh, KakuM 06pasoM M3MEHWNUCh CBOCTBA HOBOW napTuu MaTepuana (MNOTHOCTB,
0CTb, a0Pa3NBHOCTbL) B CPABHEHUM C NpeablayLUen.

€ — 9T0 CPeACcTBa 3aT04KN. O4eHb XOPOLLO, eC/K Bbl YMEETE TaK TOYUTb HOXM, YTO WX
@ KPOMKW COBEPLUEHHO HEOTNU4MMbl. ECKM Takux BbICOT ELUe He [OCTUTHYTO, TO
e 03a60TUTbCA AnA 60MbLUE [OCTOBEPHOCTM pe3ynbrata npucnocobfieHnem Ans
WS ONPEfeNneHHoro yrna 3atoyku NPUHYAUTENbHO. X MOXHO KynuTb (Hampumep,
THble V-00pasHble TOYMIKU OT Spyderco unn pblYaXcHbie OT Lgnsky) nu cpenarb
. MpoBepKy AOCTUTHYTORA OCTPOTbI MOXXHO MPOM3BOAUTL PE3KOW HA BECY ra3eTHOro

: 'YOEPXWBAEMOro 3a OAWH Kpai.

La 16.
PekomeH/0BaHHbIe YITbl AN TECTUPOBAHNSA KIIMHKOB

IIpuMeHeHUe KITMHKA PexoMeHI0BaHHBI! YTOJI 3aTOYKH,
(B rpazycax)

i CTOJIOBEIE, M3 IPUGOPOB 50 - 60

KYXOHHBIE, OBITOBBIE 30-35

CCHOHAIbHbIE TIOBAPCKHE HOXK 25-30

MOHAJIbHBIE JUIS Pa3IeiIKy Msica 25-30

SCCHOHATbHBIE JUISL Pa3/IeJIKU PhIObI 2025

€CCHOHANBHBIE /1Sl pAGOTHI C OBOILIAMHU 30— 40

\THE €, OXOTHUYBY U TYPUCTUYECKUE (U1 SPrOHOMUYHOCTH 30-35
TIpY aKKypaTHOW paboTe OCTPHIM KIMHKOM)

AHBIE, OXOTHUYBY U TYPUCTHUYECKHE (JUIs IOJITOBEYHOCTH 40-45

= Pybsimas win pyOsilie-pexyIasi TeXHUKa paboTsl)

MBas CBOWCTBA Pa3NU4HbIX KAMHKOBBIX Marepuanos, Mbl Monysum Tem Gonee
0GbeKTuBHbi1 pesynstar, 4yem 60fiblie Ham YAAcTCA «ypPaBHATb» WX FEOMETPUYECKUE U
-ﬁffﬁcusble XapakTepuCTUKK, — T.6. MaKCUMasbHO UCKIHOYNTL BAIUSHINE 3PrOHOMUYHOCTH, BECA,
Tonuym, CryckoB, 06yxa v np. [ns 3Toro LenecoobpasHo TecTMpOBaTh TONLKO CXOAHbIE NO
SOMeTpuy YHaCTKN KNWHKOB Ha rNyOuUHY WX pEeXylleid KpOoMku. [103TOMY OrpaHuyum
PYEMbIA y4acTOK M30MEHTOI UMM CKOTHEM, @ TakKe NMocTapaemcs 3ajasarb B Xofe
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[locnegHee mo cnucky, HO [aneko He MocriefjHee no 3HaYUMOCTH, — Mepbl u Npagy

6esonacHocTy. Beeria NOMHUTE, YTO B BaLMX PyKax — OCTPbIV NPEAMET, CMIOCOGHbIiA HaHeCTa

CepbesHoe nospexzaeHue u Tpasmy. [103a60TbTeCh 0 6E30MACHOCTM OKPYXaLUuX u CBOgS
COOCTBEHHOI: OpraHu3auns pabo4ero Mmecta, BbI6OpP CPeACTB TECTUPOBaHUS ROMK,
MCKINI04aTb HEKOHTPONMPYEMOE NaAgHEe NPEAMETOB U ONACHbIE TPABKTOPUN ABIKEHUS Hoy,
lpu Heo6xoaMMOCTYM HafeBanTe CPEACTBA 3aLLUMTbI — NepYaTKK, Macku, apTyku. 4
TaK, HOXN HATO4YEHbl HA HYXXHBIA Yron, mMatepuan Ans TecTMpoBaHUs Nogo6paHx, PaBoygy
MeCcT0 060py0BaHO, CPEACTBA MHANBMAYANbHON 3aLLMThI HafeTkl. Tenepb 3a Aeno. Yro Gynen
nposepsATb? OCHOBHbIE XapAKTEPUCTUKK KIIWHKA — CTOWMKOCTb PEXYLUEN KPOMKW Ha U3Hop
(muHammyeckue UcmbiTaHus), Ha YAAPHYH BA3KOCTb (MCMbITaHUS yaapom) u KOPPO3WOHHyjg
CTONKOCTb. ECTb M MpoYMe CTbITaHNSA 1S CeumanbHbIX KITMHKOB — HA U3rK6, Ha MPOYHoCT,
Ha ocTatouHble Aechopmauvn u T.4. 06bem M nepeqeHb AOMOMHUTENbHBIX MCMbiTayy
Lie1eco06pasHo BbIGUPaTh, MCXOAS U3 HA3HAYEHUA MPOBEPAEMOr0 KNMHKA W MPeabABAsemyy
K HEMy creunduyeckux Tpe6oBaHui.

[IMHaMMYECKME UCNbITAHUA

ik Bo3bMuTE MANKOCTPUPOBAHHBIA XKYPHAN, 3aKpenuTe ero Ha CTOfle M HayHuTE erg
pesatb OCTPO OTTO4EHbIM KIWHKOM, MPU4EM CTPOro OMpedeneHHbIM y4acTKOM, CTapascs
COBEpLLUaTb PaBHOMEPHbIE, OIMHAKOBbIE MO CWJIE U CKOPOCTU MPOPe3bl MapanniensHo apyr
Apyry BOOMb WAV MOMEpPeK CTpaHvubl. BHUMATenbHO cnefute 3a AMHAMUKOW pesa — Korpa
KIIMHOK Kak Obl «nuauT» Oymary, Korja HaiwHaeT pe3aTb NJaBHO, KOrAa Haywer
npocKanb3biBaTh M KOrAa BOO6LLE NepecTaHeT pesatb. [ocyuTante KOANYECTBO NPOPE30B #
L7MHY NPOPE3aHHbIX NINCTOB MO BCEW TOJILLUMHE XypHana. [ocTpoinTe rpadmk «KONn4ecTso
pa3pe3os — AnvHa pa3pe3os Ha Gymare». [OBTOPUTE LMK 3KCIEPUMEHTOB C «3TaNIOHHbIM»
HOXOM, B Ka4€CTBE KOTOPOr0 Bbl yBepPeHbl. CpaBHUTE pesysibTar.

2. [TomecTuTe Ha Becbl pasfefiodHyrd AOCKY, XKenaTesibHO C TOPLEeBbIM BbIXOAOM And
CHUXEeHUs M3HOCa Ne3Bus. HayHute pesatb TECTOBbIA Marepuan (Kauar, mosiocy BOIIIOKA,
CBEPHYTbI® B Tyryto TpyoKy Anametpom 15-25 mm niucTel raseTHoi 6ymary v np.). Mpekparute
TECT MO JOCTWXEHMIO ONpefenseMoi No Becam Harpy3ku (Hanpumep, ans StoiMOBOro KaHara
13 MaHUMbCKOM neHbku B 20 kr). CocynTaiTe KONMYECTBO OTPE3aHHbIX KYCKOB TECTOBOMO
marepuana. [oBTopuTe LMK TECTOB C «3TANIOHHbIM>» HOXOM. CpaBHuTe pesynbrar.

8. Monpo6yiTe Nopes3aTb TOHKY MEAHYH MPOBOMOKY (BUTYIO Napy, MHOrOXumbHbIMA
Kabenb 1 Mp.) Ha BEcy OMPefeneHHbIM y4aCTKOM KMHKa W onpepenwte, kak gonro PK
CnocobHa pesatb ee 6e3 3Ha4UTENbHbIX yeunuii. [ins 60nee TOYHOro onpefeneHns ycunua
MOXETe UCMomnb30BaTh ObITOBOW 6e3MeH. TakXe CpaBHUTE C Pe3ynbraToM, Mojly4eHHbIM Ha
«3TaNOHHOM> KINHKE.

4. [insi 60nbLUeil TOYHOCT MeTOdA MOXeTe Co6paTh CreumanbHyo YCTaHoBKY. B x0pe
UCMbITaHUI 4Yepes3 Ne3Bue C onpefeneHHbIM 3arnbom, nogbupaembiM ¢ NOMOLLbHO fiekan, v
NPUNOXEHHO! B TOYKE COMPUKOCHOBEHMS C Bymaroil ONpEMeNneHHoi Harpyskoi (2-5 Kr)
NPOTArVBAETCA CTOMKA OHOTUMHBIX NIMCTOB NOAMTPAdIMYecKoi NpoayKumM (TonwmHoi 0.04-
0.08 mm kaxpblif). OueHKka KOMWYecTBa W [SIMHbI MPOPE3aHHbIX NMCTOB MPOU3BOAMUTCA
BM3YaslbHO C MOMOLLbBIO INHEVKW. Harpyska noa6upaeTcs aMNUpUYecKUM nyTem Ans kaxaoro
Bupa abpasuBa, MCXOAS W3 MHAMBMAyanbHOM BENUYUHBI YCUNUA, yao6Horo ans pesa, !
[IOCTVXKEHNS TaKoi FY61HbI NPOPE3aEMbIX TUCTOB (HO He 6ONEe BbICOTbI PEXyLLE KpOMKH):
KoTopoe Obl MO3BOSIUI0 MAKCUManbHO WCKMOYNTb BAWUSIHWME OCOOGEHHOCTEHN, npmcyulwf
CEYEHWUI0 KNNHKA. TOHKWE LEHWUTENW MOTYT MPOBECTU CEPUI0 WCMbITAHUA U AnA 60bLIEH
[I0CTOBEPHOCTI 06paboTaTb UX PesynbTaTbl METOAAMI MATEMATUYECKON CTATUCTUKM.

TecTupoBaHue

oM 1
"al:g“;gm:ge GpYCOK U3 APEBECHbl TBEPAbIX NOPOA (Hanpumep, 6epe3oBbIn WaN

pasmepom 20 x 40 mMm) unu mnonocy MHI’KOI'Ov MeTarjna (;uopafwn, narymlll,/1 X&ﬁ?g
7 5-10 MM, 32XMUTe ee B TCKaX unv CTPYBLIMHON Y3KOI CTOPOHOW BBEPX, NP
PO I KJ'I;/IHOK OTMEYEHHbIM MapKepoM Y4aCcTKOM 1 HaHecuTe HECKOMbKO HECUIbHbIX
* e nony?::xosoﬁ BeNMYMHbl MONIOTKOM N0 00YXYy, nepemellas KnuHoK flocne KaXaoro
yaepoe o 6CKOMIbKO MUNTIMMETPOB B CTOPOHY, npopy6as TeMm e CambiM y4aCTKOM ne3Bus
B pon 2 He3Ha4uTenbHyto ry6uHy (2-3 MM). OueHUTE XapakTep MNOoBPEXAEHNA
: . bl W NesBus, Aerpajauuto pyBALLMX CBOWACTB KIWHKA, @ TaKXKe W3MeHeHue
| Kf,{,r:ocnnoe(;oe OCTaBLLII/’|XCﬂ Ha monoce U Ha nessuy knuxka. GpaHUTE C «3TaNOHHbIM»

KoBbI/,

L L
< R @ GONbLUE TOYHOCTM METOAA MOXeTe cobpaTh CrieumanbHyto yCTaHOBKY. IAEe
e KLS aHANOTM4YHA CTaHAAPTHOMY MasTHUKOBOMY KOMpY C PaCXOAHbIMY 3nemeHTa2nHKM
'C(‘)My 13 TBEPLAOV ApeBecuHbl (6yK) unu NNacTMHOM 3 [10panesoro cnnasa. ﬂnﬂeﬁﬁwa
gbI6MpaIoTCs NPAMONUHERHbIE Y4aCTKN pexyLLelt KpOMKN KNHKa. MakcumanbHas ?_u .
GH HOi Harpy3kin BblOUPAeTCs Tak, 4yT06bI My6nHa BMATUH Ha a6pa3|,3mse He npeﬁé e
. TaT reoMeTpun KiuHka. Bapbuposa
S nd WCKIIOHEeHUs BNUAHAS HA Pe3ylb
m THMQ)KHO MPON3BOAUTL 32 CHET W3MEHEHNA BbICOTbl MOAbEMA MasiTHUKA W/uin
ygennyeHnem ero Beca.
‘ Py6Ka KNNHKOB N1E3BUEM B JIESBNE — 3T0 BaHganuam. bonblie BCETAd nompanaeg mg
'BW': 70T, 4TO MpefHasHayen Ans Gonee [eNVKaTHbIX 33724 W BbITO4EH 6onee amyggggaw
iHeM a v 70 pu ,
R BepuTb petpa Ha 00yxe KIMHKOB, 1
#iHeM cay4ae, yaapom MOXHO npo I
ﬁ KIVHKI HE SBASIOTCS MHOTOCTOMHbBIMIA 11 He MMEIOT 30HHOI 3akanku. [poBepaTb TakuM

<m330M KOMMO3ULIMOHHbIE CTan Takxe HEe PeKOMeHAYeTCs BBUY BO3MOXHOCTA nonacTb Ha
R

| JHACTKY PA3HO TBEPAOCTY.

!ﬁme TECTHI

1. MponssenuTe TeCTVPOBAHNE MPOYHOCTHBIX CBOWCTB NE3BUMHON qacw;ﬂmvugkfsoei
éoxaTKoﬁ 110 f1aTyHHOMY Uit 6POH30BOMY CTEPXHIO, 32)KaToMmy B TUCKIA, NOA Y s
" MAOCKOCTM KNWHKA. KNMHOK MpYKAMAIOT K CTEPXHIO nnameTom 4-7 Mm u npot i
'f",’ﬁy@ﬂm K ocTpuio 0Gyxom Bnepep cnepsa C O[JHO/ CTOPOHbI KITNHKE, “acs;]aT:KM S)E;Imeﬁ
~ Merop cTouT cnonb3oBarb Ha KNUHKaX, MmeloLX HE CIULLIKOM TONCTbIN ﬂMyHKayK%Tep)KH}O
~ Kpomkw (Tonop, K npumepy, TaK NpoBEPUTL He BbliAeT). Yeunue npuxatus K i g
@B)KHO 6bITb TaKOBbIM, YTOObI NPV NPOKATKE Ha J1e3BNA BU3YarnbHO (bMKcmpOBao i
ynpyrux pecpopmauuit, npoGeraroiinx no ge [IMHE B MECTE KOHTaKTa fw HOKaF;]bHOI'(;
OCTaToyHbIX AehopMaLii MoCe CHATUA Harpy3ki ?blTb He nonmno,“pasltio Ka vl
‘Paspyuienns nessus. IT0T METOA aMepUKaHCK1K Homoammi YainH oqnaQTqanglL
CMONb30BATb NPOU3BOAUTENSM [MA OLEHKN NPO4HOCTHbIX CBOWCTB /1E3BUMHON 16—1 o
2. G/ N03BONAET KOHCTPYKUMA KNMHKA, U30THUTE €ro Ha HeGonbLLOW yron ( e,
YNepes (Ho He BOTKHYB!) OCTpWE B TBEPAYIO NoBepXHOCT. Mocne CHATUA Harpysu Knt/ét?T: HM
BOMKeH umeTh 0CTATOMHbIX Zechopmauuit. [ns uneiHbIX HOXEN Yrosl MOXET o)
00blue — prnoTh 20 90°. TecT Henb3fA MPUMEHATD Ha CKJafHbIX MOAensx u M(;JJBMJ'(I) 5
KOPOTKMMU 1 (n) TONCTBIMM KIMHKAMM. D,ﬂﬂvD,J'IMHHbIX KNNHKOB TeCTmpoaa:n e
NPOU3BOANTL 3ar6OM KNnHKa Ha Onpe/eneHHblN yron NN60 NpUNOXEHNEM K H Nx‘/ayvll7|
OMPefeneHoi BenMMHbI C NOCTEAYIOLIER OLEHKON BENMMHYI ocvramwux nedop uaéa ;
3. LLlenkHute HOrTEM M0 Fe3BUIIHON 4acTy KMHKA. XOpOLIWA KNUHOK LOMKEH M3;1HTa)Ka
- MCTbIR 1 POBHbIiA 3B0H. Y METO/A €CTb 6CTECTBEHHbIE OTPaHuyeHist — He BCe BUAbl M
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PYKOSTW W NPounM KIWHKA NO3BONAKT eMy 3BeHeTb. K TOMYy Xe HyXHO OMbiTHgg
«My3blKa/bHO€» yX0, CNOCOOHOE pasnuyath HOThI. ECAIM Bam MefBefb HACTYNWUI Ha yxo, 1q oK
TOXeE He AN Bac.

4, HanonHute 6bITOBOI ONPbLICKUBATENb HACHILLEHbIM PACTBOPOM MOBAPEHHOIA cony
KOMHaTHO/ TemnepaTypbl. B Teexue 4aca-AByX ONpbICKUBANTE UM KNUHOK C UHTEPBasoy p
3-5 muH. MeToa Lenecoo6pasHo MCnonb3oBath ANS OLEHKW KOPPO3UOHHOW CTONKogry
HepXaBeloLLMX CTanei ¥ KaiectBa 3alWTHbIX MOKPLITMIA HA YIMEPOAUCTIX CTansX. Bopeg
MPOCTOI CMOCO6 — Nope3arb KAUHKOM MK, IMMOH W SIGTI0KO 1 OCTaBUTb €ro Ha Nomyacy
OuenuTb CTeneHb NOBPEXAeHUA KINHKA KOPPO3Welt 1 ee XapakTep (TOYe4HbIiA, 04aroBbIii 1 np.).
5 3aT04uTe KIMHOK Ha XOPOLLO 3HAKOMOM ME/KO3EPHUCTOM abpasuBHOM Bpycke. Ve
B MPOLIECCE TOYKM MOXHO CAenarb BbIBOAbI O BE/MYMHE WUBHOCOCTOAKOCTU CTanu. Takxe
cneuTe 3a NOBEMGHMEM 3ayCEHUA: XPYMKuit, GbICTPO OTBANUBAIOWMACS 3aycewey
CBUJETENbCTBYET O TBEPAOCTU W XPYNKOCTU NE3BUS B LIENIOM, @ ANMHHBIA, THYLLMIACS BO Bee
CTOPOHbI, — 0 HEBbICOKOI U3HOCOCTOMKOCTH.

lepeyeHb HaHHbIX TECTOB He ABASETCA AWHbIM W 00f3aTeslbHbIM. Ero MOXHO paclumpur
TECTOM CTOMKOCTU PYKOATH HA 3riG 1 HA MPOYHOCTb CLIENIEHUA C XBOCTOBMKOM, MPOBEPKOil
HAIeKHOCTN MEXaHn3ma CKNagHOro HOXa W CTOWKOCTW K W3HOCY PYKOSTW W MOKPbITUs
KNuWHka. [maBHoe — He 3abbiBanTe npasui 6e30MacHOr0 06palleHns C pexylium
MHCTPYMEHTOM. [TpOBEpPKY reoMeTpun KuHKa MOXHO NPOU3BOAUTL NMyTeM pY6KM CBOGOAHO
CTOALLE Ha CTONE TPYOKM, CBEPHYTOI U3 ra3eTbl, NNACTUKOBOWA BYTbIIKK, MUBHOM XECTAHKN
1 T.0. XOPOLLWiA TECT HA CTONKOCTb PEXYLLEN KPOMKM — PacnyCTUTb Y4aCTKOM KIMHKA ANMHOM
40-50 MM OBYXNMTPOBYHO NNACTUKOBYH BYTbINKY Ha NEHTY LWMPUHOA 3-5 MM OT ropiblilka o
[HA: Ka4eCTBEHHbI KIMHOK CNPaBUTCA C 3TUM 6€3 NOATO4KM. HOXOBLUMKM LLIBEACKOr0 ropofia
9CKMNbCTYHA B KOHLE XIX Beka NpOBEPAM KANHKW CKNAAHbIX MOAENei nyTem pesku Ha Bpems
YNOXeHHOro cyxoro 6pesHa guamerpom 300 MM HackBo3b. LlBeackuit mactep Xapanbg
Xanbctpem B 1894 rofy ynpasuncs ¢ 370 3ajaseil Ha cnop 3a 4 4aca, NOCTaBuB
cB0E06pa3sHbIi PEKOpPS CPean KOMMer-HOXOBLUMKOB. HO 3T0 YXKe CNOXHbIA TECT, He And
W3HEXEHHbIX PYK HALUMX COBPEMEHHUKOB.

Moxete nonpo6oBaTb NPOBEPUTL KIWHOK HA [PYrix matepuanax — nnactmaccax, KOXe,
KapTOHE U Mp. — Ha OCHOBAHUM COOCTBEHHbIX OPUrMHANBHBIX METOAMNK. U1 eCNN OHW NOKaXYT
ce65 XopoLLo, TO He 3abyabTe NOAENUTLCS UMM
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rnasa pgessATas

i KNMHKOB

JHKa, 3afaBaeMblil npu ero W3rOTOBNEHUW, ABASETCA OOHUM U3 rna§Hb|x
AOLLMX  (DYHKUMOHANBHOCTL 1 yno6CTBO HOXA. 3aT04eHHbIA ng
KNMHOK MOXET pe3aTb 04YeHb MNOX0 M3-32 HEBEPHO BbIGPaHHOM
X ¢ OlWMU6GKamMu NNOCKocTei. VIMEHHO Takue MoJenu npou
0YEHHbIE NIMHEKN» — HOX BPOAE Obl 1 0CTPbIi, 12 HE PEXeT.

ypuib KN
aMeTpoB, ONpeaen
aHHOW OCTPOTE
Tpuma N BbIBEAEHHb!
fbHO UMEHYIOT «3aT

E M B paspese.
. KnMHOK NATUrPaHHOr0 Npodhuns ¢ NoABOAO i :
Hble YacTH: 1 — LUMPVHA NONOTH; 2 — WYPUHA CMYCKOB; 3 — W1pKHa NoABo.Ja (Ne3BNitHON yacTm);

0 LWKUHa crycKa y NoABoAa; 5 — pexyLuas Kpomka (PK); 6 — cnycku; 7 — pe6pa; 8 — rpaHb KNNHKa; 9
10 — pexyLuye rpaHyt (NOABOA).
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. 41. HauGonee pacnpocTpaHerHble npochuay KInHKOB.

e

HauGonbLIed NOMNYNAPHOCTbIO MOMb3YETCA MIOCKO-
bl knuH (puc. 41-A). Ero omnnyaer paBHOMEpHOe ycvmmj, npu peske Ham:;(;z?
LWHcTBa nonyabpukaTos 1 NPOAYKTOB NUTaHIA 3HAYUTENbHON TOJ'IU.I,VIH;I, 410 nTquo
IO KpaiiHe monynApHbIM HA BbICOKOKA4ECTBEHHbIX roBapckux mogensx. P noma(bwmI
POYHas, nerko nompasnsercs Mycarom. Bbicokas (DyHKUMOHANbHOCTb Takoro npo :
16T ero BecbMa NONYNAPHbIM — OT KNMHKOBOTO OPYXWA 13 ANOHUM N HENANbCKUX KYKPW fle
HAWHaBCKUX nyykko. HepocTaTtok — He 04eHb XOpOLLIO MpOpe3aeT HackBo3b TBEPA

‘npoceccuoHanbHblx MOAENAX
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npeamerbl. CrIoxeH B 3aT04Ke ¥ U3TOTOBIIEHUM — NO 3TO NPUYMHE A0CTATO4HO Jopor.
AcummeTpusHbIl npocuns (puc. 41-B) Hanbonee MonynspeH Ha KNuHKax na fOro-BocmqHoﬁ
Asuu. m ynobHo Hapy6ath M LUMHKOBATH 0BOLM, pe3aTb U (huneposatb phiby. Takoj;
npocusb PacnpoCTPaHEH U Ha ANMHHBIX [MHKYHIIEBLIX KNMHKaX. Ha eBPOMNencKux MOfiensgy
BCTPE1aeTCs Pexe, B OCHOBHOM Ha HOXax /ins paboTaloLLMX C KOXeil 1 epEBOM — CKOPHsiKog
CanoXHUKOB 1 PE34NKOB. TEXHONOTWYEH, MPOCT B U3FOTOBAGHUM U 3aTOYKE. :
[1n0cKo-BoOrHyTLIA KuH (puc. 41-C) u N0CKO-BOTHYTBIA KUK C MOABOAOM (puc. 41.p
Hanbonee NPOCT B TEXHONOTUYECKOM NAAHE U AELLEB, YTO U 00yCnaBnNBaeT ero nonynspHocr,
Ha fiewesbix MOAeNsX. MpUnoxuTe NNACTUHY K TOYUILHOMY KPYTY — MMEHHO TaKoi npochuny,
cnycka u nony4utcs. Ero nerko npasuth v noaraunsats. K coxanexuio, s paboTe OH He oygyy
YA0OEH: XOPOLIO Hafpe3aeT i CPe3aeT, HO PeXeT BrNyOb M70X0 — MeLaT BbIflat0UIecy
00KOBble pe6pa. HeBbiCOKa 1 ero MexaHnyeckas NPO4YHOCTb, 0CO6EHHO Npy py6sLLeil TexXHuke
paboTsi.

Heckonbko ny4ie pa6otaioT Ha pe3 KNUHOBUAHBIN (puc. 41-F) n nsTurpaxHsii (puc. 41-G)
npocounu. Beugy xpynkoctn PK U croxeocTu YXOAa 33 HUM KINHOBUAHLIA Npothuns y
MN0CKO-BOTHYTBI KNUH BCTpevaloTcst pedko. Kak npasuno, anst YNPOYHEHUs ne3sug
nenonb3yioT He6onbwoi noasos. LUupoko pacnpocTpaHex NATUTPAHHBIA  NPOCHun,
0COGBHHO Ha HEAOPOrMX MOAENsX u3 CkananHasuu. Ero oTanymTensHoii 0CO6EHHOCThIY
ABNAETCA MPOCTOTA 3aTOMKW — KINHOK MOOYEPEAHO YKNafblBaeTCsl 6OKOBOIA CTOPOHOIA
nnawms Ha Gpycok u BbiTa4uBaeTcd. HauGoree 4acTo Ha HOXKax CPe[HEero LieHoBory
AnanasoHa BCTPE4aeTCA KUH ¢ NoABOAOM (puc. 41-H) u naTurpaHHblit npocusib ¢ NoaBoaoM
(puc. 41-1 v 41-J). OHM COYETAIOT TEXHONOrMYHOCTH W3FOTOBAEHUS G MNOBbILLEHHOI
MPOHOCTbIO N1€3BUA, 0OECNEYMBAIOT MPOCTOTY €ro MpaBki. VX HEMOCTAaTKM — CROXKHb! B
3aT04Ke 1 PEMOHTE.

[puBeaeHHble CXEMbI HE OXBATbIBAKT BCEro PpasHoo6pasus Npoune, pacipoCTpaHeHHbIX
Ha HOXax. HecKoNbKO pexe BCTpeyalTes ACMMMETPUYHBIA  MIOCKO-BbIMYKbI,
ACUMMETPUYHbIA NIOCKO-BOTHYTBIA 1 Apyrue.

[a6apuTHble XxapakTepucTuku OnpefensiloTcs cnocoGom MCMONb30BAHMA HOXa U ero
cneduanuaaumen. Tak, ecim Ha NOBapCKIUX MPOMECCHOHANbHbIX HOXaX TO/LWMHA cnycka Yy PK
BOMKHa ObITb He 6onblue 0.3-0.4 MM, To Ha MOZENsAX ANs TSXKEMbIX paboT 3T0T napamerp
MOXET npesbIluath 1.5 MM. ECTECTBEHHO, Takoe yBeNMyeHme pesKko OrpaHNYnBaET pexyLuue
CMOCOGHOCTN KNUHKA, OfHAKO CyLYECTBEHHO MOBbILIALT «KUBYYECTb» PK npu Taxenbix
paboTax UnKM HeakkypaTHOM 06palueHun. IMeHHO mo 3Toil NpUYnHe MHOrve 3aBOACKUE
KIMHKA, PAaCCYMNTaHHbIe Ha LUMPOKMI KNAcc MOb30BATENei, He OTArOLUEHHbIX M3MMWHUMI
HaBblkamy, JIENATCA C BECbMA CONMAHOI TONLMHON crycka y PK (puc. 41-J). 3toT napametp
NErko MOMEpPUTD LUTAHTEHLIUPKYEM.

Kpome Toro, yno6cTBo pesa npejycmaTpusaeT 0[NHAKOBYIO TONLUKHY cnycka y PK no Beeit ee
Anute. [pybas 1 HeakKypaTHas 3aTouka Jierko ONpeenseTcs BU3yanbHo, a BOT TOMLLMHY
Cnycka ny4iwe AOBEPUTb nanbuam. [ns 3TOM0 COXMUTE MOAYWEYKamMu 60AbLIOTO U
yKasaTenbHOro nanbua Cryck Bo3ne nopora (y pykosTW) W KpaitHe akkypaTHo (4T06bI HE
nopesarbCA) NpoBeAUTe BAOMb NE3BUS, N0 BCEN ANUHE, [0 0CTpUs. Y HOXeN, caenaHHbIX no
«“3KOHOMHBIM> TEXHONIOTMAM, TONLUMHA CNYCKA HAYMHAET 3aMeTHO NPUGABMST K oCTpuI0 Wi
U3MEHSETCS MO A/IMHE NEe3BUIAHON YacTu.

Kakoi npochunb KnuHka ¢ kakumm FEOMETPU4ECKUMI XapaKTepUCTMKamMm CTOUT BbiGpaTh? BCE
3aBUCUT OT 337241 v BIIa 06PAGATBIBAEMOrO MaTepuasna: NNOCKO-BOTHYTIN KIMH ymecTeH Ha
0MacHoW 6puTBe, HO Py6UTL UM HE CTOWT. [nocko-BbINyKNbIA 06/afaeT xopoLuei ynapHo/
BASKOCTbIO, HO YMCTUTL KapTOLLKY UM HenpocTo. HemanoBaxeH 1 HaBbiK B pa6ote. ToncTbiM

Mpocdunu KNMHKOB

ecrednBaeT MoBbILUEHHY0 NPO4YHOCTD PK n «3awmty 0T Aypaka» OfHOBPEMEHHO c
n HieM PEXYLUVX CBOWCTB. Hapsay C 3TUM Cnieayer yuuTbiBarb 1 PEMOHTONPUTOAHOCTb:
nTlgfn(y B KIVIHKE C CaMbIM CTIOXKHbIM NPOGUNIEM, eClii ero Bnafenell He MOXET ero He To
0

3aTO4WTH, HO ¥ IPOCTO MOANPaBYTL?

yeK 0

. i OMOK

g ucTBZ 'cl)%)ml;":p:gosawﬂ MOryT NPeAbABNATLCA K PK HoXa?

il KaKMOGeCI‘IeHMBaTb XOpoLUMe PEeXyLLne CBOWCTBA Cpady mocne 3atodki

i CNOCOBHOCTB).

" PBTTTE(?Eﬁgs—e':i::;n:H:;H?)?ggﬁ);ioﬂ - COXpaHﬂ)Tb octpoty gonroe Bpems (GEP —
ﬂ ing Edge Retention — COXpaHeHue CBOVCTB PexyLLen Kp0MKI/1').

3 ?:' BbITb NPOYHOV ¥ YCTOM4MBOA PN MEXaHN{eCKOM BO3JENCTBUN. ol s

::*-:’ BbiTb YCTOM4MBOW K arpeccuBHbIM cpejam — KicnoTam n apyr

(ICP - Initial

x KUM BELLECTBAM.
j;R‘MIMCXopomo NO/AABATLCS 3aTOYKE ¥ NPABKE B 0ObI4HbIX YCTIOBUAX, T.€. BNAeneL Hoxa

}'gxmxeu caM 3aTa4nBaTb HOX, He MofMb3ysicb AOPOrVM 0GOPYAOBaHMEM W PACXOAHbIMY
b

aTepuanamu.
-rmp Marepuan [OJDKEH UMETb PasyMHYO LieHy, UHa4e W PbIHOK INS KNWHKOB U3 HEro

¢ g TaK KOMOPTHO.
 yIeT V3KIM, 11 N0J1b30BATLCS UM OYJET H
%«iﬁ;ﬁ 3 PE3yNLTATOB TECTUPOBAHNS! U HA OCHOBAHUY NPAKTUKN GOMbLIMHCTBO MATepUarnos

\ HO pasgenuTb Ha
CepUiiHbIX MOENed, VCnoNb3yembiX [ANS WSTOTOBMIEHUA KNUHKOB, MOXHO pasf

rpynnbl. d :
'w'y?l‘r]la C BbICOKAMM PEXYLLMMIA CBOACTBAMM: ko6ansToBbii cnnas tuna Stellite6K wnum

Zl"'fz"iionite, Kepamuka Ha OCHOBE OKCUZA LUPKOHWSA, MOPOLIKOBbIE CTan:H;m;:a"((‘,)F;l\gg&og;,
'Fe'ﬁﬁ)xnonemposanﬁble BbICOKOYrNepoavcTbIe cTany Tuna M2 (oTe4ecTBeH .
D2 aTos.
D2 (X12M®), oTaenbHble BUAbI aBTOPCKUX 6){
'@yima c )xopoummm PEXYLIMMK CBOWCTBAMYW: WMHCTPYMEHTAlbHbIE TWNa ;ﬁbln
'ilcoxoyrneponwcme KOPPO3MOHHOCTOMKIE CTau TUna 440B n 440C (c meqe?gmecm
Hanorom 95X18, a Takxe AnoHckumm (AUS8, ATS34, VG10 u np). Ctoaia e MOXH
lySiLve BUAbI aBTOPCKOTO aMacka. . :
[Dynna ¢ yaoBNETBOPUTENbHBIMI PEXYLUMMA CBOUCTBAMU: CTail Tmnio%)é15a (ff:)gg)mz
arbonV, 0TeYeCTBEHHbIE KOPPO3MOHHOCTOIKME CTanu Tuna 65X13 u !
- 3apybexuble aHanory (420mod n 425mod).

ana €O Cria6biMu pexyLmm ceovicteamm — 30X13, 25X17H2 ¢ 3apy6exHbIMU aHanorami,
< i

CTanu 420 rpynnbi. - .

B Xoze pe3a MoXHO BbIAENMTH 3 CTAAMM NOBEAEHNS PEXYLIEA KPOMKU: P
R - npupaboTka, KOrfa pe3 HanoMvHaeT nusieHne Menkinm 3y60M CO 3Ha4M
BHEAIDEHVEM B Teno a6pasyiea; .

- HOpManbHOW paboThbl, OTNMYAOWENCs PaBHOMEPHbIM MNABHLIM PE3OM "
: Y a6pasusa;
OTHOCUTENBHO CTabUNLHOCTBIO MyOUHbI NPOPE3aemMoro
- Aerpapauvs, xapakTepuayemas npocKkanb3biBaHnem v HepaBHOMEPHbIM uBmmeiv;eng

HOXa 1 yMeHbLLAI0LLECs rMy6UHOI BHEAPEHIS B NPOPe3aemblil a6pasue BMNOTb 10 NEPEXOA:

KTnagkomy ckonbxeHuio 6e3 paspesanms.

Kpowe Toro, 3a cuer peanuaauyy Crieuny4eckoro pexiuma camosarainsarig, xapa;T?wp:)i;c;
AN Craneil co 3HauMTENbHbIMA BbIAENEHNAMU Kap6uAoB, Hayano Crapuu

OTMEYaTLCs MOBbILLEHHBIMM PEXYLLMMM CBOACTBAMY KIMHKA.
X
B ceasn o CNeuMdnKoiA NPUMEHEHNA HOXA MOXHO BbIAENUTE PAA JIONOJTHUTENbHb
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TPeGoBaHNIA K KaYecTBy pesa: MakcuManbHoe YBEIEHUE Y4acTKa 1 vk 2 3a cyer oy

1 3ajiaHne 0cobbIx TPEBOBAHMII N0 UX U3MEHEHMIO. Tak, Kk npumepy, ans pa6oTbl ng
’ ACHNS

BbIPE3Ke uepecooﬁpaauo MakcumanbHoe yBennyeHue yyactka 1 («nepBuHOR» qgr
A0CTMraemow, K npumepy, pa6oToii 3ayCeHLEeM), B TO BPEMS Kak OLLKypUBaHue TPO
noTpe6oBaTth yBenuyeHus y4acTka 2 («0CHOBHOIA» 0CTPOTbI) C 06ecneyeHnem max

0T
q) es M 0)Ke

CWM&ano.

CTAaGUNBLHOCTU BEANYUHBI ycunua pesa AnA CHUXEHUS yCTanoctu pyku BCﬂenchM
e

HEPaBHOMEPHOCTM Harpy3Km Ha HOX.
Tectuposanue YOApHOW BSA3KOCTU pexyLuei KPOMKW LemMoHCTpupyeT 6onee Cnox
Kapmlcly. Ecnv npu Hu3kux sHadeHnsIx BennYMHbI YA2apa 04eHb X0POLLIO NoKasanu ce6s crHy'O
Tvna M2 (P6M5) u D2 (X12M), To Ha BbICOKMX SHa4YeHNsX yaapa NuaMpyoLLme nosuyyy
MPaBuMno, 3aHMMAIOT yrnepoaucTble cranu Y7,Y8, 6XC u np -

rnaea pecsaras

‘04Ka HOXell

O BCEM LMBMNM30BaHHbIM Y€N0BEYECTBOM Mbl BCTYNUMY B 3Py BCEBNACTHOM «LUHSATU»
gOr0 M, MO CYyTW, OJHOPa30BOr0 TOBapa, MPOU3BEAEHHOrO N0 YNPOLIEHHbIM U [0
MyMa YAELIEBEHHbIM TEXHOMOTUAM. TIDUMEHUTESIbHO K HOXAM 3TO 03HaaeT 3acuribe
x W HEMOPOrVX WM3MIeNWi, TOYHO XapaKTepuayeMmbiX XOAyMbHbIM ONpefeneHuem —
HHas META/NYECKAA NNacTvHa». Ha TOM, KaK OHa Ha CamoM [ene 3aToYeHa, Hajo

0BUTbCA 0CO60.

| R

W HAUMHAKOLMM TIHOOUTENAM 3HAKOM 3TOT Napafiokc — BLITOYEHHBIM B «6pUTBY»
OM KpaiiHe MPOCTO NMOPE3aTbCs, HO HEBO3MOXHO HUYEro Mope3arb. Msrkuil xne6 oH
T B KOMYEHOI K0NGace BSI3HET, @ C KyCKa [PEBECHHbI COCKaNb3bIBaeT. B Takux cryyanx

| FPeLLaT Ha CTalb ¥ PEXE — Ha NIMYHbIe NepPCOHanbHbIe HaBbiky. Mpu4MHa Ha camom fiene
Kak Gonee mpocTa U Mpo3avyHa: HapyleHWe NPOM3BOAWTENEM OCHOBHBIX MpaBun
FEOMETPUYECKIMX XapaKTepUCTUK KIMHKA. B camom HasBaHuM 3TOI 4aCTW HOXa
(TCS NOZCKA3Ka — NMPaBUIbHOE CeYeHMe JODKHO UMETh KIMHOBUAHYIO (hopmy. XoTa
ViOHE, NPUNEraioLiem K PeXyLLein KDOMKe.

BE [0 3TOr0 eCTb Kakoe-TO [eno Mpou3BOAMTENt0 WHArM? Ero npuoputetbl —
gcTV mobosnblie Aa nogeLuessne. [paBusibHbIA NPOMUIL KNKHKA B 3TOM Cly4ae He
C A@XKe He CTONIbKO B CUY €ro TEXHOMOTWYECKON CNMOXHOCTW, @ N0 «UAEHHbIM»
KeHNAM. [PamMOTHO MCMOSHEHHBIA KIIMHOK, B OTAIMYNE OT «3aTOYEHHOW NIMHENKU», He
TCS B PEMOHTE JOCTATO4HO [OMIO U CAY)XKUT CBOEMY X03AMHY B Pasbl A0bLUE — TONbKO
fil CBOEBPEMEHHO. TakoW packnaj npou3BOAUTENO W NMPOAABLY LUHAMM — OCTPbIN
cepaue. OcHoBa ux cTpaTeru — BbIHYAUTL NOTPEOUTENs MOKyNnaTb HOBbIA 06pa34nK
I pa3 B rog. Tak v Mosiy4aercs, YT0 CBEXEKYMEHHbIA LUMPNOTPEd Pexer Mmioxo, Ho
Ir0. Ero nocnepytowmii pemMoHT HewenecoobpaseH B Ciy Cyry60 3KOHOMMYECKMX
eHWI: NpUOOPeTEHNE aHaNOrM4HOro Hoxa O06O0WAETCA B pasbl felleBne ycnyr
MLMPOBAHHOTO MAcTepa, CBA3aHHbIX C MPUAAHWEM KIMHKY-NacTuHe Tpebyemoin

IEME BOCCTAHOBJIEHIS YTPA4EHHON OCTPOTbI MHCTPYMEHTA JIET HE MEHbLLE, 4eM CaMoMy
YMEHTY. Elle Haww npallypbl akKypaTHO OT6MBANW TOHKWE NAACTUHKMA C KaMEHHbIX
- 4T06bl BepHYTb WM ocTpoTy. CO BpemeHeM npodeccus TOYUNbLUNKA W
ANblUMKa BbIAENUIACh B OTAENbHYI Creunanu3aumnio: ribauin nonmpoBanbLUMKOB
M3BECTHbI B EBpone 1 Anonun. C nafeHnem ponu KMHKOBOrO MHCTPYMEHTA BOOOLLE
HOTO OPYXUs B 4aCTHOCTM HaBblK Ha4an CTpeMUTeNbHO TepaTtbes. Ecnm B XIX 1 nepBoit
BUHE XX Beka ropofckue TOMMMbLUMKM, OFMalaioLLMe OKPECTHbie KBapTalbl KpUKamu
HOXW, HOXHUUDbI!», BbINV ABEHNEM PAcNpPOCTPAHEHHbIM, TO CErO4HS 3TOT NOHTEHHbIN
ICET NOYTU BbIMEP, @ HOXM HACENEeHMI0 NPEANaraeTcs T04UTb B MECTHbIX MACTEPCKUX
lopemonTa. K coxanexuio, cpean paboTHUKOB 3TUX CaBHbIX 3aBefieHui NpasusibHO
Tb HOX CMOXET Janeko He BCAKUA. PerynipHo HOCUTb HOXM Ha NPOeCcCUoHanbHy0

W YYBCTBUTENbHO MNaTUTb 3a 3TO — XJIONOTHO W HAKNaAHO. 3afafumcs BEYHO
bHBIMK N5 HAC BONPOCAMW: KTO BUHOBAT 1 YTO Aenath?

DBaT
UMbl ¢ peMOHTOM M 3aTO4KOI BOSHMKAIOT HE TOMLKO Y MOKMOHHUKOB LIMPMNOTPE6a.
Hasl 3aTOYKa KauecTBEHHbIX HOXeEW [aneko He BCeraa CrnocobHa YA0BNETBOPUTH
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B3bICKATENbHOMO notpeGuTens. [laxe ecnu KNMHOK «[A0BECTM» MOA CBOM PYKY, pe
CBOWCTBA B Mnpouecce 605iee-MeHee WHTEHCWBHOrO WCMOMb30BaHUS vuvnem’ CK;K
00bIKHOBEHNE [erpaanpoBath Yepes napy-Tpoiky mecaues. [oyemy aTo nponcxogut?
[MosTOptO eule pa3 opasy, KOTOPas NoBepraeT B HEUCTOBbIA BOCTOPT HEKOTOPbIX qmg
K/IMHOK — 3TO ANMHHBIA W TOHKUIA KIIVH, KOTOPbIA Pa3fBuUraeT Criom pa3pes3aemoro MaTeTe”eh:
TEM JIerye, 4emM MeHbLUWiA yron paboyein rpaHu (To ecTb Yros 3aT04KM) OH UMeeT. B y e
€CMnKU CAenatb HOX A0CTATOYHO TOHKUM (TOMLLUMHOM HECKOMbKO JecATbIX annmmeTpa)ﬂeane‘
PEMOHTUPOBATL TAKYH) 3aTOYEHHYK (DOJIbrY He Haflo — 3Haii cebe MoAnpasnsit Bpe,;,,TOH
BpemeHu. OfHaKO, MOCKONbKY METannoBefgHue elle He AOCTUIMO BbICOT, nosaonmﬂ )
€03aTb Marepuaibl, KOTOPbIE YCNeWHO 6bl CNPaBASINCH C AENCTBYHOLMMY HA TaKOil KHM'-UMX
Harpyskamu, npuxoauTca MyapuTh C 6071ee XECTKUMU KITMHOBUAHBIMU CEYEHUAMY. anHOK
Mpu pe3e peLuaeT 3afa4dy, NPUMEPHO CXOAHYIO C JIeTaTesbHbIM annaparom, Npeosonesa o
COMPOTUBINEHWE BO3JyXa, — NPOXOAUTb CKBO3b CPefy C MWHUMAsbHLIMM nompamg:u a3
NpeojoneHne Cusl NpOTMBOAGNCTBUSA cpedbl. B aBuaumn ata mygpeHas aSDO.uVIHaMMHecKHa
3ajjadka pelleHa [0BOMbHO AABHO — 4TOObI JeTanbHbIi annapar ad{eKTUBHO <<pe3a§?
BO3ZYLUHYI CPeLy, OH He JO/KEH UMETb PE3KUX M3MEHEHWUI MOLLAAN NONepeyHoro Ce‘-Ieva)
9T0 YeTKO NpOCNEeXWBAETCA Ha MNNaBHbIX «3ann3aHHbix» 06BOAAX CBBDXSByKOBu.
uctpebutenien. Paspesarolnii HeKyl He CAULLKOM TBEpPAyl CyOCTaHUMKO KINHOK TO)K:
DO/MDKEH WMETb MaBHbIe 00BOAbI — NMPUMEP YeMy MOMyNSPHERLIUA HA NPOMECCUOHAMbHIX
racTpOHOMUYECKMX W MOBAPCKUX HOXaX MPOohunb «MH30MA» unm Yevesuuei. 04esnaHo, yro
1 MO AnnHE (0T OCTPUSA K PYKOATM) KIMHOK AOIKEH MEHSITb CE4EHMUE MNaBHO (Mnun He Meymm,
€ro Bo0G6LLUE), 4TO NpeabaBsSeT onpeaesieHHble TPe60BaHNA W K ero NPouIIo, N K KayecTs
LUANCOBKM, U K 3aTOYKE KNNHKA. , ‘

Yiliug
€Dy 8

Puc. 42. ba3osble npodunu 3aTo4ku KNWHKa: A — BOTHYTbIE Cmycku, B — nMH30BUAHbIE CMYCKY, G-
NpsAIMbIE CMYCKM.

ECTb, KOHEYHO, U NCKMIOYEHUA: KOrja Hao Cpe3aTh NOMTUK Wi CTPYXKKY, BRIOSHE yMecTHb!
NNOCKOCTM, U APKO BbIPAXEHHbIE TPaHut, it pe6pa. ECnu e roopuTs 0 paspesaxuu, 10
pe6pa v rpaHy TOPMOSAT KNMHOK, YBENM4IMBARA MPUMAraeMylo Ha HOX Harpy3Ky. Xopotuuii TecT
Ha NPaBUIIbHOCTb FEOMETPIN KIMHKA — Hapeaka Camoil TBEPAOIA CIPOKOMYEHOIt Konbacs!: YeM
TIErye ee PeXET KNMHOK, TEM OH MPaBUibHEE UCMOJHEH.

3aTouka HOoXel

CxoxpaeHue
cnyckos

Yron HaknoHa KnuHKa | K NAI0CKOCTH Npy pese

43. OcHOBHblIe pab04ue yrmbl KNMHKA.

1e/iCTBYS Ha PYKOSTb HOXA, Mbl COCPEJ0TaiMBaeM ycunne Ha He6OoNbLLO MO pasmepy
jagn ero nessus. Hem aTa nowanb MeHbLUIE, TeM yhenbHoe fasnene Gonblie W
pOT: TeM «TOfLe» pexyLias kpomka (PK), Tem Gonbluee ycunue Mbl AOMKHbI
10XuTb. Harpy3aka Ha neasue 04eHb Benuka — npu paboTe 0HO uarnbaetcs. oaromy aAns
J4HEHUS KMMHKA WAYT Ha MasneHbKyIo XUTPOCTb: CXOf CMYCKOB AENaioT MeHblue camoro
| 3aT04KM, 4TO 0GecnevnBaeT 60168 BbICOKYIO )XMBYHYECTb PeXYLIEA KPOMKe 1 camomy
y Gonee JONTWI CPOK XKU3HY 0 PEMOHTA — USMEHEHNA ero npocwns, CBA3AHHOTO C
HUEM MaTepuana He TOJIbKO C PeXYLLNX MNOCKOCTEIA, HO 1 CO CMYCKOB (Mnn dhyxTened,
WHOFA VIMEHYIOT).
MCSl K BOMPOCY, KaK 3aCTaBUTb HOX Pe3aTb. Kak Mbl Y2 BbIACHU/N, HOXK npeAcTaBnseT
ANWHHbIA KnuH. Cnokunace Cneayioulas TPaguuus B HassaHuy yacTeil: 0CTpoe
ee pebpo MMeHyeTCs NIe3BUEM U peXyLLei KPOMKOW; yron Mexay ABYMS rpaHsmi,
6pasyioLLMy, — YTON 3aTO4KM; NPOTUBONONOXKHAS EMY M/I0CKOCTb — 00yx. HacTb KNMHKA,
WA NOCTOSHHYIO TOMUWMHY OT 06yXa K NE3BU0, Ha3biBAETCS MONOTHOM, a 4acTb ¢
REMOii MO LUMPUHE KIIMHKA TOMLMHOA — CryCKamu. Cryckn moryT popmMupoBaThCA
CPEACTBEHHO OT 06yXa Wil Ha HEKOTOPOM PacCTOAHMM — HANpUMEp, ¢ CePeAvHel KNWHKA.
NPOCHUb KNMHKA WeabHbIM KIAH, TO Yron 3aT04Ki COBMajaer G yriom cnycka. K
ghmio, Takas PK He 04eHb [0nroBedHa. M0ITOMY CETOAHA “alle BCTPEHAeTCA T.H.
HOA KAWH: yron 3aTo4kyu 6onbLue, Yem Yron CX0Aa CMycKoB. 9T0T Npodunb NO3BONAET
b 607nee npoyHyIo v «ToncTyio» PK npu YMEPEHHOW LWMpUHE 06yXa 1 TOLLMHE KNUHKA.
OBMAHOCTbI0 TAKOTO NPOUNA ABASETCS T.H. KIIWH C BOTHYTbIMY CyCKamit, e NNOCKOCTH
CKOB W30THYTHI MO HANpaBfieHUo ApYr K Apyry. Ero MCMOMb3YIOT HA CKMHepax i 6puTBax.
T3 Kyla yalle 3T0T Hau60see TEXHONOrMYHbIA BUA CNYCKOB NPUMEHRIOT Ha 4EM nonano —
'!?lﬂb Obl C3KOHOMUTb HAa CTOMMOCTM 060pYOBaHMA, (HOPMMUPYIOLLEro Gonee ClOXHble
PODUAY KnnHKa. ECRM NNOCKOCTY CMyCKOB U30THYTbI B APYryto CTOPOHY, TO OHN dopmupytoT
MDUYHBIN «TMH30BUAHBIA» NPODUIb, UMEIOLLMA CaMy0 MOLLHYIO PK. Ero npuMeHstoT Ha
LIMX OBAPCKAX HOXAX, XONIOAHOM OPYXUM, IOPOTAX HOXKAX ANA TAXKENbIX pa6or.
E[HUA BMf — aCUMMETPUYHbIA CTYCK, rae OAHa U3 nnockocTen PK nepneHankynspHa
. Takoit npocpunb NOMYNAPeH Ha AANbHEBOCTOYHBIX HOXAX. Ero ynpolyeHHas
AUDUKaLMS NPUMEHAETCA HA «TaKTUYECKUX» HOXaX B CTUNE «aMepukaHCKoe TaHTO». TyT
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—

Hafo OTMETUTb, 4TO MPOCHUIL SMOHCKOTO MOBAPCKOrO HOXA — OTHIOAL HE MPUMuTyg,
«CTAMECOYHbIN». Kak BUAHO HA pucyHke 44, Hapsay C BbIPAKEHHON BOrHYTOCTbLO CTOpQHo\
6e3 cnycka umeem YeTkyto PK, oTnnyaroLyocs ot yrna cxofa cnycka. Cnefyer 0TMeTury lﬂb
[NaXe HOXM Ha eBPOMNEeiCKUA MaHep (Hanpumep, ryiTO) SNOHLbI MPEANOYUTAT To‘t{m(:
aCUMMETPUYHO: CO CTOPOHbI paboyeit pykn — okono 40-50 rpagycos ot FOPU30HTANbHgj;
MAOCKOCTW, C MPOTMBONONOXHOW — 70-80. Y470 pasutenbHO 0TAn4aeTcs OT €Bponerickoy
Tpaguuun ¢ cwmmen{wwbww yrnami 3atoyku — kak npasuno, no 50-60 rpapycos or
rOPU30OHTANN C KXL0N CTOPOHBI.

15 Tpanycop

C D Vroa CD=20 rpaaycan

Puc. 44. OcHoBHble YacTu knuHka: A-B — cnycku, C-D — yron 3ato4ku 20 rpagycos.

cnyck

cnyck
0.7 mm
2~4 mm

Puc. 45. AcuMMeTpuyHble nMpouIn ANOHCKUX HOXEN — AN TOHKOW paboTbl (cnesa) u ans Taxenol
pa6otbl (cnpasa)

CUMMMETPUYHbIE CMYCKW MO3BONAIOT A06MTHCA MNPAMOro [ABWKEHUS KIIMHKA BHYTPH
matepuana, OHu camu Ce6s «CTabUnM3NPYIT» B ABMKEHUU. A BOT aCUMMETPUYHbIN cnyck
HOPOBWUT B MaTepuarne «caenatb 3arorynuHy», ABUraschb no Ayre B HanpasieHun cnycka, Tak
4TO MM ynoGHee 0Tpe3aTb TOHKWE NOMTUKW WAW Cpes3aTb CTPYXKY. KOHe4Ho, arumi
BApMaHTaMn MHOroo6pasne 3aTOYKW He OrpaHN4MBAETCH, OJHAKO MMEHHO OHU nonysui!

R

3aTto4ka HoXen

nblLee pacnpocTpaHeHue. Kpome Toro, psfi KNMHKOB MOXET UMETb Pa3Hyt0 BENU4UHY
aT04KM N0 ATIHE N1e3BNS (K npuMepy, Ha MACHULKUX CeKayax — BO3Ne 0CTPUA 60NbLUONA
ans py6ku, a Gnuxe K nare MeHbLUMI N8 NOAPesKu) U Aaxe pasHblil Npocunb
:: paboTbl HOXKOM BCME/CTBME BbICOKMX Harpy3ok, abpa3uBHOrO M3HOCA U
TPOXVIMUHECKOTO (KOppo3UOHHOTO) BO3AEACTBUA reomeTpus PK cO BpeMeEHeM
o7cfl. 3TO CKa3bIBAETCA KaK Ha OCTPOTE HOXA, Tak ¥ Ha yaoGCTae paboTbl UM, a TaKXe
onacHoCTM Monb3oBarens. 3aaada 3aTo4kn — BOCCTaHOBNEHME UCXOAHOTO npocuns
Takum 06Pa3OM, Cry4aun 3aT04KM MOXHO CBECTU K TPEM 6a30BbIM.
~ (Cnerka 3atynuBLueecs nessue. Ero npusefieH1e B MCXOAHOE COCTOAHNE NpaBunbHee
3aTh NPABKOIA: HEPABHOMEPHO AeDOPMUPOBAHHYIO U HE3HAYMTENIbHO U3OTHYBLLYIOCA PK

30T WIW KaK Obl «CTaBAT Ha MECTO» NPaBOYHLIMM NPUCNOCOONEHUAMM — MyCaTamu
Matepuan KnuHKa CPaBHUTENbHO MATKUIA U BA3KW), CTPONAMK C MUKPONOPOLLKAMH,
03ePHNCTbIM a6pasuBoM 1 np.
J3HOC MW CUMbHOE 3aTynneHue. 3anyLleHHOe MU CUIbHO W3HOLLEHHOE fnesBue
a7 GOMbLUEH PaGoTbl. [NA 3TOT0 Bam MPUAETCA CHATb N0 6OKaM PexyLued KpOMKM
JHWii» MaTepuan. 3To Aenakot yxke abpasuBHbIMM OpycKami.

04eHb CUMbHBII U3HOC, 3HAYUTESTbHbIE NOBPEXAEHUS PK — 3a601HbI, BbILLEPONUHI

370T cnyyan Havubonee TAXenbld. PakTUYECKM B XOA€ 3aTO4KU NPUAETCS BbINONHATL
HOXXOBLLVKA 1 3aHOBO BbIBOAWTL CryCKM 1 hopMupoBaTh PK —T0 €CTb YXKe He TOJbKO
b HOX, HO ¥l POM3BOANTL r0 PEMOHT. 3Ta 3a/1a4a He M3 NPOCTLIX, U eCNK He 06nanaTb
MU HaBbIKaMVU 1 MHCTPYMEHTAMM, TO HOX MOXHO NPOCTO UCMOPTHUTb.
Mbl BUAUM, YTO HOX, Kak v M0G0 APYroi UHCTPYMEHT, HYX[AAETCA B PErynspHom
W PasyMHOM WCMONIb30BAHWM: YEM CUNbHEE ero «3anyctunu», Tem CrnoxHee ero
HaBNUBaTh. TeM He MeHee, Camble TAXKeNble Cry4an BCTPe4aroTCs Haubonee 4acto: He
| MPaBUNLHO YXaXMBATb 33 HOXOM, N0Nb30BATENb €ro IKCNyaTupyeT A0 Tex nop, noka
& nepecraer pesatb BOOGWie. M0 3TOM Xe MPUYMHE Mbl MEPEXUBAEM OYM HOXel C
BMTOPHOIA 3aTOMKOM: Pe3aTb UMW HAMHOr0 TsKenee W NOAXOAAT OHW HE Ans BCEX
0B, HO ANUTENbHBIA «CPOK XKWU3HU» 3aBOACKOM 3aTO4KK 06Gecneymnn um YCTON4MBYIO

PHOCTb.

HYB Ha PeXyLLYyI0 KpOMKY (fanee — PK) «BOOPY)KEHHbIM» F11a30M (C OMOLLbHO MOLLHO/
| WM MUKpOCKONA), MOXHO Y6EAMTLCH, YTO OHa NpeACTaBMseT peépo C AOBOMLHO
UMU rpaHsMU, MMEIOLLMMI B Ce4eHnu 0CTPbIA yron. MecTo nepexopa rpavet PK B cnycku
thopmupoBaTh Ba AONONHUTENbHbIX pebpa oMb PK, paccTosiHue Mexay KoTopbiMu
0 IMEHOBATH TOMLUMHOI cnycka y PK. 3Ta BenuyuHa onpeaenser yao6cTeo pa6oTbl
(«msrkocTb» pe3a) 1 NPOYHOCTL PK. BENMYMHbLI 3TI MPOTMBOMONOXHBI: YeM G0MbLLE
acnycka y PK, Tem npo4Hee fie3sue (B TOM YUCNE W HA U3IOM) U TEM TsKernee pesatb
Manbl. Tak, Ha KaYeCTBEHHbIX HOXax [ANA KyXHU MPUHATbI Crefylouine napamerpbl
UMHBI PK: knuHkuM ons denukatHbix paoot (osowHbie) — 0.15-0.20 Mm; KnuHKKM AnA
BKM 1 Hapesku — 0.20-0.35 MM; yHuBepcanbHble KnnHku — 0.30-0.40 mm.

1iHa yrna 3aToyku MOXET BapbMPOBATLCS B AOCTATO4HO GOMbLUMX Mpefenax — of 20
YCOB n0 90 rpamycoB. 3TOT napameTp ONPEeAensieTcs HasHa4eHWem KNuHka, ero
aNOM 1 HaBbIkamMu Nonb3oBatens. 04eBuaHo, 4To 6puThes PK ¢ yrnom B 80 rpapycos
b NPUSTHO, 2 NONbITKA PyGUTL TBEP/AbIE MOPOAbI APEBECUHbBI KITMHKOM € yrnom PK B 20
“0B KOH4YMTCS ee paspyLLeHnem.
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Puc. 46. OcHoBHble cocTasnsitoume npocuns PK: A — cnycku knukka, B — rpatn PK, C-D — TONUMHa
cnycka y PK.

MpuHATLI cneaytolme pekoMmeHaaumn no 3agaxnio yrna PK.

[o 15 rpagycos — 6puTbe, XMpyprus, TOHKWNE CPe3bl NpenaparTos.

07 15 po 20 — genukatHble 3afa4v No JOCTATO4HO MArKOMY Matepuany, TpeoyroLLne nerkocty
PaboTbl KNWHKA: LUIMHKOBKA 0BOLLEH, paboTa ¢ PUAEAHON 4acTbio 1 Np.

0T 20 10 25 — NoBapckMe HOXM PasnnyHOro Npocuns.

07 22 10 30 — OXOTHUYbYW U YHUBEPCATbHBIE HOXI (MOXOAHBIE U TYPUCTUYECKNE).

0T 25 10 40 — HOXW YHUBEPCANbHbIE 1 ANS TSHKENbIX PadoT.

CnepyeT 0roBopuThCA, YTO 3TO 04eHb 06LIMe pekomeHaauun. MHorie NpodeccuoHanbHbie
nosapa npejnoynTatoT 60MbLLUNE YIIIbl 3aTO4KN, HO HA 04€Hb TOHKWX, CXOAALLMXCS Ha [OMM
MUINUMETPA, TONLIMHAX CMYCKOB Y OCHOBAHWSA PEXYLLEA KPOMKN. TaKon HOX BENNKONENHo
PEXET, HO TPebyeT akKypaTHOCTI B 0OPALLEHNN.

Camas npocrtas aHanorus C 3aTOYKOW KNWHKA — 3aT04Ka KapaHpgaiwia. XymoXHuku u
YEPTeXHUKN TOYaT KapaHally 04eHb TOHKO, YTO MO3BOMSIET HAHOCWUTH TOHYAMLLWE SIMHUM
TOHKO OTTO4EHHbIM rpudienem, NpakTUYeCcKn He npunaras K Hemy ycunuii. Mlotomy 410 4yTb
0OMbLUNIA HAXKMM C HEN3BEXHOCTbIO 3TOT Camblil rpudenb cnomaeT. OaHako 60MbLUINHCTBO
00bI4HbIX MOMb30BaTeNeid pucyeT (HOPMEHHbIMM OTpbI3KaMu, KOTOPbIE YEPTAT He CIMLLIKOM
aKKypaTHo, HO 3aT0 BMOJIHE MOTYT BbITb UCMONb30BAHbI B Ka4ECTBE Ablpokona. Mexay aTumi
KpalHOCTAMW pacnonararTcs 4K, BMOJHE JO0BOMbHbIE Pe3ynbTaToM paboTbl TOYUNOK 1A
KapaHfaLlen — pyqHbIX W MeXaHW4Yeckux. Tak U C HOXamu — ecnu Bam BaxHa ocTpoTa ¥
yA06CTBO PaGoThbl, TO HAIO Y4UTLCS TOYUTL CaMOMY WM 3aBOAUTL 3HAKOMCTBO C NPOdH,
KOTOPbIA 3aTOYUT HOX MMEHHO Tak, Kak HyXHO Bam. Ecnu kputepum 0CTpOTbl He CTOMB
BbICOKME U Pa3BMBATb HABbIKW HET )KENaHWs WA BPEMEHW, — MNPOMbILLNEHHOCTD
NPeAoCTaBASeT LUMPOYAMLLINIA aCCOPTUMEHT TO4UIOK. Hy a ecniu To, Kak 3aTo4eH HoxX, BaM A0
NaMNOYKN — MOXKHO JasbLUe He YNTaThb.

Kak Tounthb

[N BOCCTaHOBNEHUS UCKXEHHOI reomeTpuu PK BpysHylo MCMONb3yioT, kak npasuno:
06paboTKy abpasuBHbIM MHCTPYMEHTOM, HanpuMep, KaMHsMU PasHoil 3epHucTocT! — B
3aBMCUMOCTU OT HEOOXOAMMOI BENMYMHbI Cbema meTanna. PaboTa nobbiM a6pa3MBHbIM
MHCTPYMEHTOM NPOMCXOANT B TPW 3Tana. Cnepea 3epHa abpasnea Bpe3atoTcs B MeTal, noToM
HacTynaeT YCTaHOBMBLUWMIACS MPOLECC, B X0A4e KOTOPOro BefiM4MHAa Cbema matepuand
MOCTOSIHHA, @ B 3aKJIO4EHWE MPOU3BOAMTCA «3a4MCTKA» WM «BbIXaXUBaHue», B Xo0pé
KOTOPOrO YCTPAHSHOTCS MOLLHbIE PUCKMN.

3aTou4ka HoXeM

Wa MepBoil CTaguu padoThbl KXAbIM TUNOM abpasnBa PeKOMeHAYHT Hebonbluoe
e, Ha BTOPOI — HOMUHATTbHOE (MMEHHO TYT NPOM3BOAUTCS CbeM «JINLLHEro» marepuarna).
: }beﬁ 3aBEpLLAOLLEN CTaauy, YCUNME MIaBHO CHIXKAETCA A0 MUHUMATBHOTO. Cnenyef
eB B;my, 4TO HOMUHATILHOE YCWNME — 3TO WHAMBMOyarbHbIA Nokasatenb. C OfHOM
3 yeM CWIbHEE BO3[ENCTBOBATb WHCTPYMEHTOM Ha PK, yem ObicTpee OyAeT CHAT
'f-e “aﬁ‘ HO C APYrov — 370 He JOMKHO BWATHL HA Ka4ecTBo Cbema: Matepuan ¢ PK pnomxeH
: :}MaTbCﬂ PaBHOMEPHO, ANS 4ero HOX He JOMKeH «BUXNATb» — 3apblBaThCA /1E3BUEM B
6nagB U, Hao60pOT, «NapuTb» HAZ HUM, KaTascb Ha Cycke. Ecnu Bbl ycTanu — nydile
ﬂ@a ATECH W OTAOXHWTE, MHA4e HENOBKOE [IBUXEHME MOXET noryouTb NA0A AUTENbHBIX
pBB A fydlle paccyuTaiTe Cunbl Tak, 4T06bI, HE CUNbHO yCTaBas W BOWAA B PUTM,
E u;uTb 704Ky B XOfe OfHOTO Lukna. Mpu paboTe Ha 3NEKTPOMEXaHWHECKUX TO4Wax
que, C KOTOPbIM BO3[E/ACTBYIOT HA a6pasvB, MPAMO MPOMOPLMOHANBLHO KONINHECTBY
enAIOLLErocs NPy 3aT04Ke ¥ J0BOAKE Tenna: 6e3 perynsapHoro OXTIKAEHNS KNUHKa 13-3a
rpesa MoryT PaAuKanbHO NOCTpaAaTh PEXyLUne W mexaHuyeckue caorictsa PK.

Herny6okue rny6okue
L PUCKN pUcKu

B o~

HU3Kasi BenudnHa BblCOKasi Be/iM4nHa

o ycunusi, nepefjasaemMoro ycunusi, nepeiasaeMoro
o Ha abpasnBHOE 3epHO Ha abpa3nBHOE 3epHO
- % A g rall“kl fﬁ'ﬁ, A\
- . LT
BbICOKas 4MCTOTA HU3Kas YncToTa
MOBEpPXHOCTU MOBEPXHOCTH

47. 3aBUCUMOCTb YMCTOTbI MOBEPXHOCTI OT BO3AEHCTBYIOLIEr0 Ha aGpasiiB yeunua.

P

IMa 3aTOKM HOXa

ABWxeTcs PK Briepen no 6pycKy (B Hanpasnenun A) uin 06yxom Bnepen (B).

08 Npu 3aT0uKe — 3afaHne nNocTosiHkoro yrma PK. VIMeHHO M03TOMYy OnacHas 6puTBa
0CO6bI KOHCTPYKTYB: TONCTbIA 0BYLUOK, KOTOPbIM MAAWMSA YKNaabiBaeTcs Ha POBHbIi

(03BPHUCTBIl KaMEHb, UMV NPaBOYHbIA peMeHb BMecTe ¢ PK. Cuna TyT COBCEM He HYXHa,

8 BHUMAHWe Haflo COCPEAOTOMMTL HA TOM, 4TOObI 26Pa3MBHbIA MHCTPYMEHT BCTPe4ancs ¢

Ofl NOCTOSHHbIM YITIOM. B 3TOM CYLLHOCTb BCEX TOHMIIbHbIX TEXHUK, HE3ABUCMMO OT TOTO,

QUTE 7N BbI KNWHOK MO 3aKPEMMEHHOMY 3aTOMHOMY WHCTPYMEHTY, WHCTPYMEHT — MO

’%MKCMpOBaHHomy KNWHKY, WU paboTaeTe KMWHKOM W abpasuBHBIM WHCTPYMEHTOM
SCTPEYHO, ypepxusas Ha BECY OHOW PYKOM HOX, a APYroi — TOUWMbHbIA GPYCOK. Onsa
N0ARePXKaHMs nocTosHHOMO yr7a ecTb JiBa cnocooa.

!‘lﬂpnsm 3aKNI04aeTCs B MOKYMKE CrieuMabHbIX MpUCnocobneHni, 06nervaiowymx 3aaaue
NOCTORHHOrQ yria 3aToy4ku. CNoXHOCTb 3afaHns NOCTOSHHOTO yria npyu 3aT04Ke Ha naockom

a31Be  3aknioyaeTcsl B [OCTATOYHO HEYMOOHOM 1 HEMpUBLIYHOM ANS HAYUHAKOLIEro

MbLUNKa NONOXEHIM KUCTU PYKY: Bbl KaK Obl MbITAETECh CPE3aTb HOXOM C aOpasMBHOIO

PYMEHTA BepxHuiA CNOiA TOMLLMHOM B AOAU MUMMeTpa. Mpuyem noo4epeaHo 1o OfHOW,

"VTOVI CcTopoHoit PK. Mpucnoco6nesns NOMOratT ynpocTuTh 3ajiady: 3aTo4Hble 6pyckKu
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nM60 pacnonaratoTcs 6yKBoiA V Takum 06pasom, 41O M0nb3oBATENb AENAET 60MEe Npocry,
MPUBbIYHBIE [BUKEHUSA — THET HOX Ha Cebs CBEPXY BHU3, NMGO 3a CYeT MPUHRYAMTen o
3a[aHNA HANPABNEHNS ABIDKEHNS CTEDXHAMM, KYNUCAMU U HANDABMSIOWMMU DYKA yygq
OrpaHU4eHHyt0 CTeneHb CBOOO/bI 11 MOSTOMY BUXNISIET MEHbLLE.

Puc. 48. Cxema 3aT04KM HOXA.

BTopoit cnoco6 3aknto4aeTcs B TOM, YT00bI, nepedpasnpys U3BECTHbIA NO3YHT, «TOYUTh, TO4YUTH
W TO4UTb», @ UMEHHO — NPUOBPETATb HYXKHbIA HaBbIK. HaBbIK HY>XEH 1 NPy paboTe TOHUbHbIMA
npucnoco6ieHnamMu, Ho s paboTbl Ha NOCKNX KaMHAX yMeHue — 310 99% ycnexa. [1na aToro
€CTb MHOXECTBO yxulipeHuidt. MoXHO cpenatb CneuuanbHyt Kpensilyiocs Ha 06yx i
NepneHanKyNAPHYI0 eMy NnacTuHy, Kotopas OyaeT ABWraTbCA C KIWHKOM M0 abpasyBy,
NPUXUMAsCh K HEMY M He [aBas MEHSTbCA «yrfy araki», WIW MPUKpPenuTb Ha 06yX
CK06006pa3Hyto CKPEnKy, MonoXeHue KOTOpOi Haf abpa3vBOM MOMOXET Bam BbipaboTarb
NpaBuNbHY0 TeXHUKY. MOXHO npuxaTb 601bLNM NanbLem K 06yXy MOHETY, ucnonb3ya ee Kak
HanpaenawLLyt0. BMECTO MOHETbI MOXETe nonpo6oBaTh GOMbLUON U yKasaTenbHbli nanel
Ipyrovt pyku. lMocTapaiTecs «BbIKMOYUT> W3 PaboTbl KUCTb M TOYUTH TOMbKO 3a CHET
NOKTEBOTO CycTaBa. Bmpoyem, €cnv y Bac CUbHas KUCTb, MOXETE TOYMTL M KuCTeBbIMH
[IBIKEHUAMI. KOHTPONMPOBAT YroM 3aT04KIM MOXHO C NOMOLLbI0 Mapkepa: 3akpackTe v PK#
MOCNE HECKONbKMX LIMKNOB TOYKW OLEHUTE COCTOSHME KPAack — EC/M OHa CHUMAETCH
HepaBHOMEPHO o LunpuHe PK, To BbI «3aBanuBaeTe» KAMHOK. ECM HOX uMeeT aekoparveHyd
LIBHHOCTb, TO MOXHO 3aKNeUTb KIMHOK CKOTYEM TakuM 06Dpa3oM, YT06bI HE3aKpbITO 0CTanach
TOnbKO PK: f@xe npu Hey[a4HOM [BVKEHUM PYKN KIMHOK He nouapanaeTcs.

CnefiyeT OroBOPUTBLCS, YTO €CTb JOCTATONHO CEPbE3Has PasHMLA MEXy 3aT04KOi KOpOTKOM
KNWHKA M [AMHHOMO. YenoBek — CyLIecTBO M0 HaType NeHNBOe, N03TOMY TOHMT HOX He Tal
rAe Hago, a Tam, rae yaobHee. A ynobHee Bo3ne pykosTi — Tam 1 ycunme 60nblue, 1 KoHTpO/b
nyqwe. MMeHHO 3TOoMy (hakTy Mbl W 0653aHbl «ATaraHHbIMU>» Hopmamu Kpenk?
NOMOMb30BAHHBIX KJIMHKOB. [NIMHHbIE KAMHKW fyqlie TO4uTb 06eumu pykamu, Ans 4er0
6pYCOK J0MKeH ObiTh 3akpensieH. Mpu 3aTo4Ke OAHA pyKa AEPXKUT PyKosaTb, a ApYraf ~
KOHTPONMPYET NONOXEHNE KITMHKA.

_—

3aTtouKa HoXel

MOMEHT — YITlbl 3aT04KM y4acTKOB pasHon KpMBM3HbI. Bonblas ronosHas 60/b
oLLIero 3aT04HNMKA — KaK BbITA4MBATL CKPYITIEHNE PEXYLLEN KPOMKMW y 0CTpUSA. 3a CHeT
4 panuyca 3aKpyrmeHus KIuHKa npy 3atouke y4actka PK y octpus pykosTb crerka
JAM@ETCS, XOTA Yr0f 3aT04KN OCTAETCA TOT Xe CaMbiit. Y7106bl He HamyTaTb C yriamu
3pUTENIHO Pa3BeiiTe KNMHOK HA HECKOMbKO “acTedt B 3aBUCUMOCTW OT paauyca
'|,| KIMHKA 1 €r0 ANWHbI. BbiTaunBaiTe pasHbie 4acTu KNMHKa N004EPEAHO: «CrnaauTb>
bl MEXAY 06pa30BaBLUMMUCS 30HAMY Bbl CMOXETE Ha 3aBEPLIAIOLLIMX CTAANAX 3aT04KN,
0BHast paboTa no 3a/1aHNt0 reoMETPU4ECKMX XapaKTepuCcTUK PK 6yper 3aBeplLueHa.

apBbIX MOPax He 3abuBaiiTe ce6e ronosy NoaaepXxaHuem CTPoro OnpefeneHHoro yrna:

ay4UTECH «JEPXaTb» €ro OAUHAKOBbIM C 06EUX CTOPOH KiuHKa. Korpa y Bac 310
o MOXETE HavaTb OCBaWBATh PasHble YIMbl 3aTOYKM: NOMHUTE, HTO GONbLIMM

bIM YI7IOM PE3aTh XOTb U HEYAOGHO, HO MOXHO, & BOT EC/I 3/1aBaTb NOCTORHHbI
| He Hay4UTeCh — HOX pe3arb He GyAet BooGLue. OcBauBaTb Yriibl MOXHO C NOMOLUbH0

opTMpa WM MMMPOBM3NPOBAHHONO wabnoHa — yronka rasetbl. 310 90 rpapycos.

B €ro Mo yrny BABOE, Nony4uTe 45 rpajycos, elle BAB0e — 22.5 rpazycos, a eule —

Vmibl, OMpeAensiolMe reoMeTpUdeckve napametpbi PK: nonmHbid yron (50 rpapycos) u
bl Yron unu yron 3atouku (25 rpaaycos).

‘B BIJY, YTO YrOJ1, MO/ KOTOPbIM TOYUTCA HOX C CUMMETPUHBIMM CMYCKaMy, ABNAETCA
HbIM: €CNW YroN MeXzay NpoAobHOA NMAOCKOCTbIO KNMHKA W NNOCKOCTbH 6pycka
) FPajycoB, TO 0BLLWIA Yron 3aTO4KN OKXeTCs pasHbiM 50 rpanycos.

abpa3nBHbLIM HHCTPYMEHTOM

abpaavBHoe
3epHO

Crpykrypa abpa3nBHOr0 MHCTPYMEHTA.




rnaea gecsras

“T0 NPOUCXOAWT C METasNIOM, KOrAa Mbl BO3/ECTBYEM Ha HEr0 aGpasuBHbIM MHCTPYMeEHToy,
B3rnsHyB Ha MOBEPXHOCTb abpasnBHOI0 6pycka Mog MUKPOCKOMOM, Mbl YBUAUM nomam%
CNOXHbIA MUKpOpebed), 0TAANIEHHO HAaNOMUHAIOLNA CKOMNEHWE CKan C BbICOTbI MTWbgry
noneta. BbixoAsLMe Ha NOBEPXHOCTM PeXyLue KPOMKM aOPasuBHbIX 3EPEH Pacnonoxeyy
Apyr OT [pyra Ha pasfu4HbiX PAcCTOAHMAX U BbicoTax. VX Lepxut cBA3yoLlas cpega
u300unytoLas YXOASLWMMN B [y6b «Maccusa» nopamin. VIMeHHO BapbupOBaHVEM gry,
NapameTpoB — pa3MepoM abpasuBHbIX 3ePeH, KONMYECTBOM W MaTePUAOM CBS3KM, a Takyg
NPOLEHTHbIM COAEPXKAHUEM MO — YAAETCS A0CTUTaTb TPEOYEMbIX BENNYMH CbEMA MeTann y
Ka4yectBa 06paboTKu NOBEPXHOCTU.

Ecnu 6bl ynanoch 3acHATb MOA MWUKPOCKOMOM MPOLECC pe3aHus CTann abpasushyy
WHCTPYMEHTOM, Hallemy B30py npejcTana Obl (haHTacmMaropuyeckas KapTuHa. Bepuimwy
abpasmBHbIX 3ePEH BNUBAIOTCA B CTallb, 16HOPMUPYSA €€ U CPE3As CTPYXKKY; HEKOTOPbIE 3epkg
MNPy 3TOM BbIKPALLMBAIOTCS 11 YHOCATCS BMECTE CO CTPYXKKOM U KYCKaMU CBA3KU B «KaHbOHb»
nop «rpsA3eBbIM» MOTOKOM CMayMBalolleh HKuAKocTu. [lpyrue 3epHa, HaoGopor,
packanblBaloTCs, 06pa3ys Ceputo HOBbIX OCTPbIX 3y6bEB, BCMApbIBAOLLMX TENO HArPETOro of
TpeHns metanna.

Ecnu B Lenax MOBbIWEHNA MPOU3BOAMTENLHOCT PE3KO YBEMNYUTL CKOPOCTb Pe3aus,
BOOPYXWBLUMCb 60Nrapkoi WNW 3MeKTPOTOYMNIOM, TO HAYHETCHs (DOPMEHHbIV MuKpo-
anokanuncuc. Mecto KOHTaKTa Ha4HeT CTPEMUTENTbHO HarpeBaThes, OXNaXAaroLLas XuAKoCTs
YNeTy4nUTCA, NPEBPaTUBLLNCL B NAp, @ CTPY)XKA HAYHET MCKPWUTb, BbINIETAas B HArpaBneHuy
JBKEHUS napbl TPeHUS CTanb-abpasuB MofJOOHO KOMETe. BOT TyT MOKMOHHMKA CpencTs
Masioii MexaHu3auum u OXXUAAKOT HEMpUsATHbIE COPNPU3bI: KOHTPONUPOBATL TeMMeparypy B
30He KOHTaKTa [J0BOJIbHO CNOXHO, @ CEPbe3Hblil MEpPerpes Unu Mepexor Pesko MeHser
CBOICTBA CTanu. bbiBaer, 410 MoCne TPYAOB MpaBefHbIX 0C060 «yCEepAHOro» 3aTo4HuKa
TepmMo0o6paboTka Ne3BUiAHOI YacTi 3ary6ieHa BYNCTYHO: HOX B MPSMOM CMbICNE «Urpaer 8
ALUMK» C X/1AMOM UMK OTNPABNAETCA NPAMUKOM Ha MOMOMKY.

PaccmoTpum nocnefoBatenbHO BCE TpU Clyvas BOCCTaHOBreHus PK: nerkas npaska,
HebonblUas NOATOYKA M MENKWA PEMOHT. PYKOBOACTBOBATLCS MPWU 3TOM HYXKHO TEM Xe
MPOCTbIM MPUHLIUMOM, 4TO U BPaiW, — «HE HAaBPEAW»: ECNN O4eHb TYMOW HOX Tpeoyer
MaKCUMyM KanuTasibHOM 3aTO4KU, TO HENPaBUIbHO NOTOYEHHbIN — PEMOHTA.

Mpu nerkoi npaBke KNWHKA Mbl (DaKTUYECKM BbIDABHUBAEM crierka cmssluytocs PK 4
nonupyem ee. B npuHuune, abpasusHblii MHCTPYMEHT NP 3TOM HE06A3aTeNeH, ecnu, KOHe4HO,
reometpuas PK u CBO/iCTBAa CTanu MN03BOASOT paboTaTh MycaToMm. CTapble OMbiTHbIE
6pafo6per MOTNU MOANPaBUTL TOHYAMLLWA CMYCK OMAcHO 6PUTBbI Ha OrpyGesLueil KOXE
NafoHu, He 6eps B pyKy CTPONY. 3T0 Xe Ha NPaKTUKE 3HAKOT BCE, KTO MoJb3yeTcs Heaoporutii
6e30MacHbIMI 6PUTBAMI 11 [ELIEBLIMI «OJHOPA30BbIMI» CTaHKamu: cnepsa neasue GpeeT
«KECTKO», !l TONbKO 4Yepe3 HEeKOTOPOe BPEMS 6PUTbE CTAHOBUTCA «MATKAM M NPUSATHbIM> 38
CYeT TOTO, 4YTO Bbl «MOMPaBANW» HENOBEAEHHOE npou3sopuTenem nessue 0 CBOY
thusnoHommio. lpodeccuoHanbHble pasfenbliuku NOAb3YTCH MATKUM 6apxaTMCTb”"‘
MyCaTOM MpaKTUYecKU TOW XXe TBEPAOCTW, YTO W marepuan KnuHka. OnbiTHbIE nosapd
YMYZPSIOTCS NONPaBUThL OUH HOX O APYroVi — NpaBKka MPOU3BOAUTCA 0 rpaHb obyxa. HO 10
BCe paboTaeT TONbKO HAa 04eHb TOHKO PK. BoT noyemy mycar, fBnstoLuincs CTep>KH9MC
OAMHAPHOA Hace4koit no 06pasytoLeil, Tak NoBAT noBapa, PasaesbLinki, Be'repI/!HfiP"'V|
natanoroaHatombl. Pe34yuku no [epeBy K HeEMy OTHOCATCA 6onee 4em npoxﬂaﬂ“o’
NpeAnoYmMTas Menko3epHUCTbIA abpasnB ANs JOBOAKM U NpaBky 60mee TONCTbIX CryCKOB-
nocne 3aToyku nesBue MpuoGpeTaeT OnpefeneHHyld OCTPOTY, HO MoaMposka N03807
yBenM4uTb JonroseqHocTs PK B 2.5-3 pasa. [onvposka npou3Bogutcs nocnenoaane)'lb”o’C

qel

/

3aTouka HoXen

Hoil CTOPOHBI PK 10CTE KaXa0ro ABMKeHNs. Ha pemMHsX PeKOMEHYIOT ABUraTb KNMHOK
JxOM BrIEPEA, 4TOGbI He MPopesath ero cy4arxo.
pUTBEHHAA 0CTPOTA» HE CamMoLieNb — OHa HEOOX0AMMA NS TeX, KTO paboTaeT no TBepAbiM
puanam, T.K. HeZ0M0NMPOBaHHbIA «MUKPO3Y6» NoMaeTcs B pasbl GbicTpee U PK GbicTpo
OAWT B HErOAHOCTb. TyT B 16710 BCTYNAET eLLe 0ANH NapameTp — COOTHOLUEHIE BPEMEHMH,
aGHOr0 Ana AoseaeHna PK [0 HY)XHOW CTeneHu 0CTPOTHI, KO Bpemenu xu3snu PK. Ecnu
| paboTaloLLnX C TBEP/bIMM MaTepuanamy 3anonnpoBatHbiii MUKPO3YG — BbIHYKAEHHaS
0AMMOCTb, TO A5 PaGoTatoumx C MATKUMM MaTepuanamu — 370 MpoCTO NoTeps
gHY, T.K. [aXe mocne mycata 06pa3oBaHHblil ero pebpamu [0CTAaTONHO KPYMHbIi
po3y6» BMOJHE XUBYY 1 pabOTOCNOCO6EH, @ BOCCTAHOBINEHUE €r0 3aHUMAET 04eHb Mano
gHM — TPEOYET GYKBANbHO Napy ABIKEHWIA. [10 3TOW Xe NPUYMHE YHUBEPCANbHBIE HOXMI
eKTYHOTCA a6Pa3MBHBIM KAMELLKOM, @ HE MyCaTOM — kameHb 6onee yHuBepcaneH, a PK
KOM HOXE UMEET, KaK NpaBusio, 3HAYNTENbHYH TONLNHY.

DKANTE, @ KaK XKe ariMasHbIe 1 Kepamu4eckne Mycarbl? — CNpocuTe Bbl. YBbI, MycaTamu
HasblBAIOT TONIbKO MPOM3BOAUTENN, MO CYTU OHW Yxe SBNSKTCA Haadunamu,
@3HA4YEHHbIMM [N 3HAYUTENIHOTO Cbema MeTanna. 3710 YXKe Cryyail He6ombLUON
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Tunusblit npumep «3asana» PK npu 3atoyke: yron PK nocneaosarensHo BO3paCTaeT, TOMLLMHA
PK Hapacraer.

ATOYKE rNaBHOE He W3MEHWTb BENMYUHY Yra 3aT04KM — He 3aBanuTh ee.
H0CTPVpyem aTo npumepom. Ynpoluasi ce6e 3aTouKy, Bbl MOXeTe MOCNe 3aTynneHus
\d NOTOYUTL 6ro nof 4yTb 60MLLWMM yrnoM. [OTOM eue 4yTb Gonbwum. U ewe. B
aTé pabounit yron PK yBenuumsaet cBoe 3Havenve ¢ 60 rpagycos Ao 80 u gaxe 90.
GbicTpo pacTet TonwmHa cnycka y PK — Kputu4HbIi napameTp yno6cTBa i faxe camoil
MHOCTI pesa. Mowynaitte Takoe ne3sue (akkypaTHo!) manbuamu C ABYX CTOPOH.
PUSECKMIA «Bannk» BLONL PK = 3T0 TO, 4TO UMEHYIOT «04EHb TOMCTbIIA cnyck». Bbl paxce
® 10NPOGOBATL OLEHUTL €r0 — 3PUTENIHO WM Ha OLlyNb. [N 3TOF0 HE HyXKHbl
BHbIE MHCTPYMEHTbI. MOXHO OrpaHM4UTLCS HAGOPOM LUYMOB AJIA PerynupoBku
na ¢ Kanu6poBaHHbIMI NAACTUHAMU: HECKONbKO [HEA TPEHUPOBKM Ha 3TOM




rnasa gpecsaras

«M0CO6MM» — W Bbl BYNETe NErKo «/0BUTb» Mepenafbl B TOMLIMHE B [ECATble nony
MUIAUMETpa. TaKoe «yTONLeHMe» NPOVCXOAWT, KOTAA YTON 3aBaNleH CIMLIKOM CUlbHg yy
cnyck y PK caenax TonCTbIM HaMePEHHO. A €ro TakiiM MOTYT 33/1aTb AaXe Ha 3aBOJE: Moy,
CepUiiHble NPOU3BOAUTENM, OMAcasCb HapeKaHwil OT «NPOABMHYTBIX» MONb30BaTeng;
KOTOPbIE MPOBEPAIOT HOX, PY6s MM rBO3AYM, 3ahai0T ero cneumansio. Kpome rop
BbICOKOMPOU3BOANTENbHbIE 33BOACKWE LUNM(DOBATbHLIE 1 3aTOHHbIE CTAHKI AANIEKO He Bogry,
06ecneymMBaloT [OMKHOE Ka4ecTBo (DOPMMPOBAHUS CMYCKOB W 3aTodku. Havas samoyy
KIWHKa, Bbl CPasy YBUAWTE BCE OFPEXN CO LUMEOBKOW MPOHUNA KIMHKE, AONYLEHHy,
npousBoAuTenem. Tak YTO 04eHb YaCTO 3aBOACKNE HOXY HYXKAAITCS B NEPETONKE U faye
PEMOHTE Cpasy Mocne MOKYMKy Mu HenpoA0/KUTENLHOMO UCMONb30BaHMS.
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Puc. 52. ®opmupoBaHue 3ayceHLa.

A — Hayano 3atoy4ku, B — dhopmupoBaHue 3ayceHua, C — hopmupoBaHme 3ayceHLa ¢ npoTUBONOIOXHOR
CTOPOHbI. 06paTIUTe BHUMAHWE: Yron 3aT04KM (T.6. PACMONOXeHNe 0CH KNNHKA OTHOCUTENbHO MN0CKOCTH
abpasnea) NOCTOSHHbIN.

Bo3BpalLasch K HaLlemy HOXMKY, TOHUMOMY NO3TAMHO: HaA0 ObIN0 CPady MoNTH Ha TOYKY NoA
3a[1aHHbIM YITIOM — UCXOAHBIA Yron TOrAa 6bl 0CTANCA HeM3MeHHbIM. Mocre aToro MOXere
NepexofuTb K OMUCAaHHOI Bbille Nerkoii npaske. O4eHb BaXKHbIM 1S CTauK TOUKM ABAETCA
06pa3oBaHie POBHOrO 3ayceHua no Beei AnuHe PK nocne 3aTo4ku 0AHOIA CTOPOHbI. 310
TOBOPWUT O TOM, YTO MaTepuan CHAT PaBHOMEPHO CO BCero ne3susi. Ecnu Bbl npepsasu TO4KY
J10 cTaguu 06pa3oBaHns 3ayCeHLa Unn 3ayceHel, 06pasosancs He no Beed anuHe PK, T0 Ha
NE3BNA OCTAIOTCA «TyMble» Y4aCTKW. Yanue 3ayCeHell, Mepexogute K nooyepeaHoi T04Ke
cTopoH PK 1 nanee K npaske.

Ho ecTb ele 60s1ee TAXENbIe Cry4an — Korha LWNntoBKa KNHKa 0CTABNSET XKenaTb JydLuero:
06bI4HO 3TO BUAHO A@XKE 3PUTENBHO: Y3Kas PexyLLas KpOMKa Y MATKN KNMHKA 1 LwupoyeHHad =
y ocTpus. MNpaBubHO 3aTO4UTL TaKOI HOX MOXKHO JULLb MOCNE PEMOHTA KNUHKA — Koppexu!
npocuns Cryckos.

B cny4ae cepbesHbix nospexaeHnii PK, 6paka wnndosky uim npu cunsHom usHoce PK, fiaXe
T04a NMOJ NOCTOSHHBIM HY)XXHbIM YITIOM, Bbl HA4YWHAETE NOCTENEHHO NPUBNMKaTLCA K 06yxy: !
CNyCK BCe paBHO 6yder yTonwarbca. TyT YK Bam NPUAETCA POBHSATb UK MpaBuTb cnycki
Boo6Lue aTy paboty fiy4Lle JOBEPUTL MPOMEccuoHany, 6o TpebyeT oHa yxe MexaH4eckor
0060pyn0BaHNSA — 3NEKTPUYECKOro ToYmuna, rpuHaepa u np. MoXHo, KOHe4HO, nonpoﬁoBaTbM
€amoMmy, HO 3T0 NpK YCIIOBMW, 4TO Bbl 3HAETE, Kak Bblbuparth cnycku. OgHako goctyn K oy
1 MacTepy eCcTb He BCErfa, Aa 1 HOX ObIBAET TaKOM, YTO [ELLEBIE KYNUTb HOBbIN, 4eM orgasa™
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’ﬂ}aﬂm Viking Norway, mozenb 0011 — cknagHoil HOX (UAMNAMHCKOTO TUna ("6a6oyka’

B nomMoub BbIGMpaoLEeMy HOX

@Mprl SEKI CUT, mogenb "Bob Lum Encounter" u3 mactepckoii Suetake ¢ kNMHKOM 13
canit D-2, MNALIKaMU W KNUMCOA U3 KOPPO3MOHHOCTOWKOW cTanu 420J2. Haknapkn u3
APOBAHHOTO NIOMUHNA.

upmbl Klotzli Knives, mogens Plantes CHW-M ¢ knuHKOM 13 KOPPO3MOHHOCTONKOM
n ATS34 1 pyKoSITbI0 U3 aHOAMPOBAHHOIO B rOMY60IA LIBET TUTAHOBOTO Cr/aBa.

"

.ba”MCOHI'"). Knuxok u3 cranu 420-ro Tuna, PykosTH W Cepbra 3amka U3 MapTeHCUTHOM
PSUOHHOCTOVKOM CTanm ¢ JeKOPaTUBHbIMI HAaKMaLKamMu 13 LeHHbIX MOPOJ APEBECUHbI.




B nomMoub BbiGUpaoLemMy HOX

Komnanmna Viking Norway, mogenb 1210Z, knuHok u3 ctanu 420-ro Tuna c 3aUMTHyy
MOKPbITUEM, MNALIKW K3 MAPTEHCUTHOW KOPPO3MOHHOCTOWMKON CTann C [Aek aTBHp
HaKNagkamn u3 LeHHbIX MOPOA APEBECHHbI.

Hox cupmbl IC CUT, opurunanbHbii Ausaiin mactepa Hiro cepus "Outdoors mind” ¢ kKOl
n3 ctanu "Hitachi Yasugi silver paper' 1 Haknagkow nNnacTMaccsl, [1eKOpUpoBaHHoil 1yBeTHO!
pe3b6on (Scrimshaw).

: o 16
Hox conpmel Camillus (CLUA) "Boy Scout Lockback”. KnuHok 13 koppoauoHocT0/KOM EM @
C CUMBOJ/IMKOA aMepUKaHCKOI accoumaumm 6orckaytos — BSA. KopuyHesble jaknap ol

Delrin ¢ wmuTtaumein noj UEBKY C NPUTUHAMKU M3 Heisunbbepa U LIMTKON
(repanbauyeckas nunus — cumson BSA).

B nomouyb BbiGUpaLemMy HOX

YN (11 cpynkuwin) paGpukn G. Sakai — Mobile Pench
" KODNyC 13 Koppo3MOHHOCTOMKOI MapTeHCUTHON CTanu.

HMH Victorinox (LUBeuapus), MHoronpeameTHas CKOHLeBas MOAENb CKNagHOro Hoxa
ar Tool 34 (1.7725.72), 34 pyHKuuK.

(Mobile plier). KnuHkn u3 ctanu




3aTouka HOXel

"-Ha peMOHT Npon. K c4acTbio, eCTb U aNbTepHATUBHbIE BapUaHTbI. MOMUMO TPYOEMKO

JypbI MPaBKK CMYCKOB, 3aK/I04AIOLLEICS B TOM, YTO MX BbINPABASIOT, NONOXMB NNalMs
A6pasvBHbii 6pycok, PK MOXHO cOBMHYTb K NMpaBoOMy WaW NEBOMY CRyCKy, CAenaB ero
A40r0 ACUMMETPUYHLIM. Takas NpakTuka 4acTo BCTPEYaeTcs y 3eKTPOMOHTEPOB, KOTOPbIM
10 MHOTO Pe3aTb NPOBOAA, U CUMMETPUYHOCTb CMYCKOB ANS HUX HE 0C060 BaxkHa. MOXHO
S NpaBke CMyCKOB 4YEPe/loBaTb «Cryckaemylo» CTOPOHY — 3T0 NO3BOUT U3GEXKATb CUITbHbIX
SxakeHnit npoduns. OfHako B crlyyae CROXHOTO NPOMAR KNUHKA BCE e nyyle
GpaTuTbCA K Npocu.

3
\

e, 53. KoppeKTvpoBKa CnyCcKoB.
L CUMbHBIA M3HOC PK, B — acuMMeTpr4Has Koppekwus, G — CUMMETPUYHas KoppeKLUs.
bi!
OrMYHbIM 00pa30M PEMOHTUPYETCS MONyNspHbIA NPOUIb «aMepUKaHCKoe» TaHTO W
PEIATOP: PaBHOMEPHO CHUMAETCH marepuan Mo nnolagu OfHOro M3 Cryckos. B cnyyae
TOr0' KNUHKa 370 Creayet fenarb CO CTOPOHbI, MPOTUBOMOJIOXKHOW, TOW HA KOTOPOIA
aH ceppeiiTop. 3ayceHel, 006pasyrOLMACA C NPOTUBOMONOXHOA CTOPOHbI, MOXHO
b Ha LWHype unn kpae kapToHa. Mocne yganeHns 3ayceHua 06HOBNEHHbINA CepperTop
FOTOB K paborTe.

TOYMTD
UBbl MOXHO Pa3fenuTb Ha f1Be GONbLUME TPYNMbl — UCKYCCTBEHHbIE M HATypabHbIE.
MHble COOTEYECTBEHHWUKM WMCMONb3YKT W  anbTepHaTUBHbIe abpasuBbl -
MPOBaHHOE [HO TMUHSAHbIX COCYA0B, 6OPAIOPHBIE KAMHMW, PENUKTOBbIE OKAMEHeNnocTh
HepToB nanew», CaHubl 1 np.

WWW V I k I n kn I Ve r : PanbHbIM OTHOCAT FOPHYH0 KBapLIEBYO MOPOAY, U3BECTHYIO MOJ Ha3BaHWEM HOBAKYIIWT,
- A dpKaH3ac, fo6biBaemyt0 B ropax Bauyaray, wrar ApkaHsac, CLLUA. MectopoxaeHus
& , Hl 100HbIX Nopop 13BecTHbI TakxKe B EBpone (ropsl fapua), Asctpanuu, Typuuu, AnoHuu u np.

O”TOBHM MOKYNATENAM Mbl Mpefaraem 60]166 400 BN10B HOMEN, MyﬂbTVIVl i pr Me A WARBNATCH NO TBEPAOCTM W BENMYMHE MUKPOTPaHyn Keapua Ha msarkue (soft) u TBepable
1 CONYTCTBYIOLLYIX TOBAPOB. Bes fpogykuwna cemebwuwposaHa. ﬂeﬁcmyer eLU’I?JﬂbHﬁ d B),?;lealoKe Ha rpy6ble (extra coarse, coarse), cpegHue (medium) u ToHkue (fine, extra fine).
v I BbIOODE HaTypanbHbIX aBpa3BHbIX MAaTEPNANIOB CTOUT NPEXe BCEro 06paLLaTh BHUMaHe

[porpamma CKWNOK. [onHas de)opmauwﬂwKaTaﬂor [PEACTABIIEHbI HA CanT . @ MaKcumansHo OJHOPOAHbIE MO LBETY KamHW. CneayeT yAenuTb BHUMAHWe €ro
¥ O0HOCTN: Hanuyue MOMOCTE, 3anONHEHHbIX KBApLeM, HemomycTumo. Kak npasuio,

/ \ ) ; P HaTypansHoOro TOYMNbHOrO KamHs TpebyeT OnpedeneHbiX 3HaHWiA, W Ha4uHatoLLemy

. , ! i "1530Batento nyywe 06paTuTb BHUMAHWE HA WCKYCCTBEHHbIE. MHOrMe ecTecTBEHHble

\s % VIKING @@ 5 98 @ ‘t ’3 e ]’(/lel He 06nafatoT A0CTATO4YHON TBEPAOCTbIO ANA 3PMEKTUBHON TOYKN COBPEMEHHDBIX
% =] ‘ : SOKOyrnepoancTbIX  M3HOCOCTOMKMUX  CTaneil, Y10 W 06YCrOBWUIO LuMpoaiiuee
= \\' NORWAY ,

MIPOCTPaHEHME a6pa3nBHbIX MHCTPYMEHTOB UCKYCCTBEHHOMO MPONCXOXAEHUS.




rnaea pecsrtas

B cBA3K C BbICOKOW MNOTHOCTbIO HaTypanbHbIX KaMHE!H paboTa Mo 3aTouke npo3BoauTey .
YBMXHEHUEM NOBEPXHOCTU Macnom. Macsio JomKHO GbITh CrieLuaibHoe, nerkoe. Hanocury, 81
HaB0 Cambllh MUHUMYM — TOMbKO YBIXKHUTb MOBEPXHOCTb U TOTHAC CHATb TaMMOHOM M3y,
HekoTopble B Ka4eCTBE 3aMeHbI MCMONb3YHOT NonynspHbIiiA Johnsons Baby Oil. MoxHo yB”a”(HﬂTz;
1 BOLOW. YTO fyyLle — BOMPOC AUCKYCCHUOHHBIA: MPeUMyLLECTBOM BOfbl ABNSETCS Nerkocr,
04MCTKM B MPOLIECCe TOYKM Opycka OT MPOAYKTOB U3HOCA 1 06eCneyeHme ny4Luen “YUCTOTY)
nosopku PK. [locTonHCTBO Macna — 6onee komchopTHas U «mnaBHas» To4Ka. Boaa xopouwg s
MOPUCTbIX OPYCKOB Tak Ha3biBaeMOW OTKPbITO/A CTPYKTYPbI, KOTOPbIE CHAMAIOT MHOMO MeTanng
HO CUNbHO MPY 3TOM M3HALLMBAKOTCA. Macno nokasano ces HedypHO Ha 3aKpbIThiX, nnomb‘);
CTPYKTYpax C HI3KOI CKOPOCTbIO CheMa MeTaa 1 HeBbICOKMMIA CKOPOCTAMI U3HOCA.
AGpPasMBHbIA UHCTPYMEHT WCKYCCTBEHHOrO MPOMCXOXKAEHWUS COCTOMT W3 3epeH abpasuBHpiy
MaTepuanos, CKPEneHHbIX KakvM-Tne0 CBASYIOLIMM BeLIGCTBOM. OH W3roTasnuBaetcy g
OCHOBHOM W3 WCKYCCTBEHHbIX U, B HEGOMbLUIOM KOMWYECTBE, M3 MPUPOAHLIX a6Pa3nBHyy
MaTtepuanos NpermMyLIeCTBEHHO MyTeM MPeccoBaHis MacChl, COCTOALLEA W3 LWN(oBanbHorg
36PHA 1 CBSA3KM, C NOCMEAYHOLLEN TEPMUYECKON 1 MEXaHU4eCKO 00paBOTKOA MONYYeHHbx
3aroToBOK. Ero MOXHO pasfenuts Ha 3 rpynmbl; MHCTPYMEHT (DUKCUPOBAHHO FeOMETPUYecKojj
thopmbl (BPYCKW, KPYrW, XOHbI W Mp.); FMOKUIA WHCTPYMEHT (nudhoBanbHas LIKYPKa,
LUNMOBANbHbIE IEHTI, JIENECTKOBbIE KPYrit 1 Mp.); CBOOOAHBIN abpa3uB 1 MacTbl (Kupkme u
OPUKETUPOBAHHbIE CMECH abPa3nBHbIX MATEPUANoB ¢ HeabpasvBHbIMYM s Onepaunii J0Boaky
11 MonupoBaxus, Hanpumep, nacta FOW (focynapcTBeHHbIA ONTUYECKUiA MHCTUTYT).
A6pasuBHble MaTepuanbl — 370 MPeUMYLLECTBEHHO MaTtepuanbl BbICOKOW TBEPAOCTH,
NPUPOJHbIE 1 UCKYCCTBBHHbIE, MPUMEHAEMbIE AN 06paboTKN MeHee TBepAblX MaTepuanos.
Vcnonb3ytoTcs B BUAE 3epHA UMW NOPOLLKOB B CBOOOAHOM BUAE AW B BUAE N3TOTOBMEHHBIX U3
HUX WHCTpymeHTOB. Cpeau MHOroo6pasws abpasuBHbIX MaTepuanos, MPUMEHSIEMbIX B
MPOMbILLNEHHOCTU, HauGOMbLUEe PacrpoCTpaHeHue Moay4unu 6pYCKU Ha OCHOBE anmasos
(MPUPOAHbIX 1 CUHTETUYECKNX), KOPYHAA U 3NIEKTPOKOPYH/A Ha 0CHOBE OKCuaa antomMuHus AlOs
C HE3HAYNTENIbHBIMU MPUMECAMY [PYruX MUHEpanoB U kap6opyHoa Ha OCHOBe Kap6upa
kpemuus SiC. [ins 3aBepLuaiolyyx CTaanin NpUMEHSHOTCS WAMDNOPOLLKIA HA OCHOBE anmasa,
oKcupaa xpoma u np.

Konn4ecTBeHHOE COOTHOLLEHWE 3EePeH, CBA3KW M MOp, a TaKKe Ka4eCTBEHHbIA xapakTep UX
B3aUMOJENCTBUS ONpPedenser Takon napameTp, kak TBePAOCTb aGpasuBHOr0 Gpycka. Ero He
Hafo nyTaTh C TBEPAOCTLIO CaMuX abpasnBHbIX 3ePEH: 3TO pasHble Mokasartenu. Yem TBEPXE
OpYCOK, TEM MEHbLLUE B HEM Mop U 60JIbLUE CBA3KM, a 38PHO 3aKpenseHo Gomee npouHo. B
MSATKMX BCE HA060POT: 38PHO YAEPXKMBAETCA HE CITALLKOM HAZIEXHO, 33 CHET 4ero MpoucxXoauT
MOCTOSAHHOE OBHAXEHNE HOBBIX 38PEH U OTBOJ} CPABOTAHHbIX 3ePEH BMECTE C MeTannn4eckol
CTPYXXKOM 4epes nopel.

Takum o6pa3om, TBepfble OpyckM — Hanbosee W3HOCOCTOMKME W HanumeHee
MPOV3BOANTENbHbIE: MX PEKOMEHAYIOT CTIONb30BaTh Ha [OBOAOYHbIX OnepaLmsx, rae cheM
MeTanna npakTUYecku He WAET, a MPOM3BOANTCA «BbIMaXMBaHue» o6pa6oTaHHoN
noBEPXHOCTU. TyT MPEAbABAANTCA BbICOKME TPeGOBaHMS K CTABUMbHOCTM MOCKOH
MOBEPXHOCTW M 4YMCTOTE 06PABOTKM MoBepxHOCTU. Msrkue 6pycku Gomee arpeccysHbl ¥
«CHOCAT» CTanb ObICTPEE, HO MpU 3TOM WMEIT HENPUATHYID 0COOEHHOCTbH cunbHo
CHaLIMBATLCA B MpoLecce paboTbl, YTO [enaeT HeoO6XOAMMbIM WX PErynsipHyio npasKy ©
BbICTaBJIEHWEM NOCKOCTMU.

Yoanatb Marepuan (T04UTb) MOXHO 1 HafUNSIMU — UYHBIMU 1 GapXaTHbIMA. BosbLLMHCTBO
LUMPNIOTPEBHON KyXOHHOI YTBAPYU CETOfIHA UMEET TBePAOCTb KIMHKA B npedenax 43-52 HR:
4YTO [eNaeT BO3MOXHbIM MX TOMKY TakKe HamuibHUKAMWA (MOMYAMYHBIMK, JINYHbIMA
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vixaTHblMV')- OfiHaKo npu 3TOM Cbem Matepuana ¢ PK (4, Kak CeAcTBUE, WCKAXEHUe
METPIM CMYCKOB) PE3KO BO3pacTaer. ITO BEAET K PEe3KOMY CHVKEHUIO «CPOKA XKWU3HN»
2 ecni [enaetcs HerpaswuibHO, TO CNOCO6HO yrpo6uTh ero Booo6Lle. Te e
m;a)KeHMﬂ aKTyanbHbl A1 [OBOAKW: JOBOAKA — 3TO CKOPEe BbIPaBHWBAHUE U MOMMPOBKA
PK, a anmasHble abpasuBHbIE UCTPYMEHTbI (JaXe camble MenKue) CHUMAIOT MeTanl BecbMa
A (DEKTHBHO. OpHako, ecnu CKopocTb BOCCTaHOBNEHUS PK 04eHb BaXKHa (K npuMepy, CTbIHET
po3e He A0 KOHLA pasfenaxHas Tylua), T0 3T0 MMEET CMbich.

Ha MO
pu
Tabnnua 17.
m CBoiicTBa abpasuBHbIX MaTepuanos
]
o Onucanue Abpasusnas | Ha3snavenne
CHOCOGHOCTE
= MpuHepal, COCTOSIIMI U3 KPUCTAUTMYECKOTO OKCHIA HU3Kas JI0BOZIOYHEIE OTepaluy
'h i amomuHus Al:0;. Muxpotseprocts - ot 1900 xo 2200
A5 Kr/MM2.
| oK OKOPYHIT VIcKycCTBEHHBIH KOPYHII, ITOJTy4aEMbI# TIDU IUIABKE HU3Kasg IInpoxwit crieKTp 3amay -

obnupka, nuMdoBaHye, 3aTOYKA
¥ IOBOJIKA KJIMHKOB U3
YITIEPOMUCTBIX 1
MHCTPYMEHTATBHBIX CTANEH.

GOKCUTOB. B 3aBHCHMOCTH OT HAIMUMsI TIPHMECEH
Pa3INYaloT ANEKTPOKOPYHI HOPMAJILHEIH, Getblit (¢
TIOBLIIEHHBIM COCPKAHNEM OKCH/IA ATIOMUHHMS),
XPOMUCTBIH (TeXHUYECKUI pyOUH), THTAHUCTBIA
(TeXHU4IeCKUHA caridup) U LIUPKOHHUCTBINA.
MukpoTBepaocTs - ot 1900 10 2400 Kr/MM2.

5

rs,

3aTouKa i IOBOAKA KITMHKOB U3
M3HOCOCTOMKYX CTaled 1
TBEP/IBIX CILIABOB.

Conepxur 97 - 99 % xapbuna kpemHus SiC. CpemHsIs
BeImyckaioTcs IBe OCHOBHbIE MapKH - 60J1ee TBEPIBIMA i
XPYTIKHIA 3e/IEHBIH KapOOPYH/T X TEMHBIH.
MukpotsepzocTs - ot 3300 10 3600 Kkr/mMm2.

Tsepnsiit pacTBop Gopa B B4C (m0 93%) u 1o 1,5% BBICOKAS
yrnepona. Mukpotsepaocts - o1 4000 go 4500 Kkr/mm2.

3arouka u J0BOJKA KJIMHKOB U3
U3HOCOCTOUKMX CTANeH U

ik OpHa 13 pa3HOBUIHOCTEH - KyOMIeCKUit HUTPHZ Gopa, TBEpIbIX CIUIABOB.
ki 006JTaaloIIHif Ype3BEIYaHO BEICOKOM MUKPOTBEPAOCTHIO -
i or 8000 o 10000 kr/mMm2.
| An CoCTONT U3 YIIIepozia ¢ He3HAYUTe EHBIM KOJMYECTBOM OYeHb 3aTouKa ¥ JOBOJIKA KITMHKOB U3
s mipuMeceit. [IpMpOIHLII alMa3 106BIBaeTCS B BBICOKAs TBEPIbIX U3HOCOCTOMKIX

CILTABOB, AJIIOMOOKCUIHOU
KEpaMUKH U TIPUPOIHOIO KaMHA.

MECTOPOXIEHHSX. XPYIIOK, 06/1aiacT 04eHb BEICOKOH
TBEPAOCTHIO, HOPOL. FICKyCCTBEHHBIE AIMa3bl TIOJTYYal0T

' METOJOM CHHTe3a. Pa3mMyaoT MOHO- K

| TIONMKPUCTAUIMYECKUE AIMA3bI C PA3THIHBIM THIIOM

(03 TIONTHKPHUCTALIOB. [ToMMKpHUCTALTMYECKHE 06ECTIeINBAIOT
1. 6016 BEICOKYIO YMCTOTY 0GPaGOTKHM OBEPXHOCTH.

U MOoHOKpHCTALTIYECKHUE - G0JIee BBICOKYIO CTENEHD

| il yaanenus Mateprana. Mukporsepaocts - or 5300 1o
10000 xr/Mm2.

i
Q_ﬁﬂﬁeHHocmo a/IMa3HOr0 WHCTPYMEHTA SABNSAETCH 4YBCTBUTENBHOCTb K 3HA4YUTENbHbIM
&@:Mnmm 1 yaapam, 4To BefET K BbiKpaLUNBaHMIO. Ero xenarenbHo yBNaXHsTb ANS CHUKEHNS
"3Hoca y 3aCOpeHNs, YNCTUTb Nocne NpuMeHeHus. TunnyHasa npobnema — HepaBHOMEPHbIN
@ﬂoc. AnmasHbiii abpasnB 06bIYHO HAHOCMTCA KaK CIIOW HA METaNINYECKYH0 MOLOCHOBY UMK,
lf‘?'““ipm.am, DMT penaet oTBepCTUA B NNACTUKE, 3aM0HEHHbIe a6pasuBoM. B nepBom cryyae
M Ypesmeprom usHoce Ha MOBEPXHOCTb BbIIE3AET FOMbIA MeTana OCHOBbI, BO BTOPOM —
‘?EKamaeTca pa6oyas NNocKOCTb. ANMA3HbIA MHCTPYMEHT TPEOYeT 60/1bLLUENA BHUMATENbHOCTY
1 VICNoMb30BaHMM — MONPaBMTh €ro 04eHb COXKHO. YXOf 3@ 06bIYHbIM a6pasuBoM
POU3BOANTCH no ero (hakTMYECKOMY COCTOSIHMIO, @ 33 anMasHbiM — MIaHoBO-
%b?:pakmqecmm 06pasom.
- M a0pa3NBHbIAN MHCTPYMEHT Takxe TpeGyeT yXoja. BOMbUMHCTBO OTEYECTBEHHbIX
‘;‘“W UMEIOT OTKpbITYO CTPYKTYpY, XapakTepusyemyr BbICOKMMM CKOPOCTAMM Cbema
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MeTana U 3Ha4uTeNbHbIM U3HOCOM, HTO CYLUECTBEHHO MEHSET Pabouyld nnockocry, B
BTOPbIX, MNOPbl KamHE! CKIMOHHbI 3a6UBaTbCA MPOAYKTAMU TOYKM, YTO Bhuger
WHTEHCUBHOCTb M PABHOMEPHOCTb Cbema METa/na, a Takke AWKTYET Heo6Xxoguy
YBNAXHEHUS NPU TOHKE UCKITHOYUTENbHO BOAOW U PErYSPHON YNCTKM.

Yxoa 3a abpasvBHbIM WHCTPYMEHTOM MOXHO pasfenuTb Ha [Be 4acTu: PErynsphy;
NPOM3BOAMMBIIA NOCME KaXJOW TOYKW, W Mepuoauyeckuin. PerynsipHbin 3aKNYaergy B
YUCTKE XKECTKOW LIeTKOW ¢ Mmotowmm cpeacteom (Mepconb, Komet, Askc) nocne
npUMeHeHns. HekoTopble CneunanucTbl PEKOMEHAYIT T.H. «MOKPOE» XpaHeHue 6Pyckog
(T.e. B nnacTukoBoil emKocTu ¢ BOAOM). «Mokpoe» XxpaHeHue 6pycka 0C06eHKg
OMPaB/JaHHO, €CMIM UM TOYAT HOX W3 YrNepoANCTOi CTank — Npu 3TOM METanAMyecky,
OMWUIKW, BHEAPUBLUMECS B abpa3ns, NPOCTO PXKABEHOT.

Mepuoaunieckoe 006CNYXMBAHUE MMEET LESbI0 BOCCTAHOBEHWE MAOCKOCTU 6pycka
yAaneHus T.H. «3acanusaqus». CyTb «3acanuBaHus» B TOM, 4T0 B NOPbI abpasuBa Habusaiorgg
METaNIM4ecKue ONuiki, B pesynsrare Yero PK conpukacaetcs npu T04Ke He C abpasusow, 3
«KaTaeTcsi» N0 BHEAPEHHbIM OMWIKAM, YTO BNEYET YXYAWEHWE Cbema Marepuana y
HepaBHOMEPHOCTb Chema. Kctatu, yBnaxHeHue Opycka, MOMAMO YBENUYEHWUS NNaBHoCTy
TOKM, CHUXAET U CKOPOCTb «3acanuBaHus» — BOAHOE YBMaXHEHUE PEKOMEHAYIT u ang
anmagza. Ha kpyry, K npumepy, 3acaneHHocTb MOXHO J1erko yaanuTb, NPUI0XMB K pa6oyei
MOBEPXHOCTM anMasHblil KapaHpall wnn Gornee TBEP/bIA WHCTPYMEHT, KOTOPbIit 6bicTpo
CHWMET TOHKMA «3acaneHHbii» cnol. [N BOCCTAHOBNEHUS OPYCKOB NpUXoauTes
NpUKNagbiBaTh ONPeJenieHHbIe YCUNA: Coi CHUMAKT UK HaXAa4HOW 6yMaron, HakneeHHoi
Ha CTEKNO WNW WHYK MafKyt v TBEPAYH MOBEPXHOCTb, MW Apyrum, 6onee TBEPAbIM,
6pyckom. lMpoueaypy nysile NPoM3BOAUTL NOA CTPYeil BOAbI. AHANOTMYHO NPOM3BOAMTCS i
«BbINPaBKa» NNI0CKOCTN 6PYCKa: 06bI4HO MaKCUMaITbHbIN U3HOC UMEET MECTO B Ero Cepeante,
1 CYTb BbIPaBHWBAHMS CBOAUTCA K TOMY, YTO BbIAENAOLNECS Kpas CTa4MBaIOT, fBUras 6pycok
no HaxpayHoi Gymare no TPaekTOpUM, HamomuHawowen uudpy 8. Bbibop 3epHUCTOCTH
«MPaBALLEro>» abpasnBHOr0 MHCTPYMEHTA (B HalleM cnyyae — Gymari) MOAYUHEH HECTOXHOM
apudMeTHKe: KPYMHO3EpHUCTbI kameHb (250-1000 grit) npasaT Gymaron 180-250 grit,
[0BOJ0YHbIA KameHb (8000 grit) npaBaT Ha abpasuse He Bbilwe 400 grit. 370 MOXHO
NPON3BOANTL U HA TOPLIEBOI NOBEPXHOCTU MEXaHW4eCcKoro To4una. ®opma 6biToBoro 6pycka
(T.H. NOA0YKM) MPU3BAHA CHU3WTL U3HOC LIEHTPASILHOIA YaCTi 3a CYET yBenuyeHns paboyel
nnowaau. Mposepky nnockocT 6pycka Ha NpeameT Heo6XOAMMOCTM ero npasku MOXHO
NPOBOAMNTb, YNOXWB €ro Ha rnagKyto NOBEPXHOCTb (ONSTb-TaKW — KYCOK CTeKna) 11 NoACBeTMB
C NMPOTMBOMOMOXHO CTOPOHbI: [0 CUMBHOTO M3HOCA Myylle He J0BOAUTb. XOTs v CUbHO
W3HOLIEHHOMY GDYCKY MOXHO HaiTW NMPUMEHEHUE — HAnpuUMep, ANS TO4YKW KUK
TINH30BUOHOTO CEYEHMS.

COCTOSHME M KaYeCTBO a6PadUBHOI0 UHCTPYMEHTA 04EHb BAXHO NS XOPOLIEro pe3ynbrard
0/IHAKO XOYETCA Cpasy OroBOpUTHCS: 95% ycnexa MpW 3aT04Ke BPYYHYI0 — 3T0 PasBiTble
HaBblKW MOMb30BaTeNA, U TONbKO 5% - abpasuBHbIN WMHCTPYMEHT. [loaTomy x04y
NPeAoCTEpeYb HaYMHAIOWMX OT NPUOGPETEHNS OPOTX aBPa3UBHbIX KaMHel, LigHa KOTOPb
MOXeT foxoauTb A0 $50-100 1 6onee. HayHuTe ¢ 06bIYHBIX «I0A0YEK» 1 MOMHUTE, YTO cam
VHCTPYMEHT, JaXKe Camblil fly4Luni, 663 Balux HaBbIKOB GECMONE3eH.

MoxeT O6biTb MONE3HbIM 3HAHWE NOCNEeJ0BATENbHOCT HAHECEHWUS YCNOBHbIX 3HaK0B
MapKMpPOBKMW KPYroB:

- Koa kpyra no OKIT;

- TOBApHbI 3HAK UM MapKa U3roTOBUTENS;

- TMnopasmep Kpyra (Ha kpyrax ¢ D>= 250 mm);

0cry
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mapka nugmarepuana;

3EPHUCTOCTb U €€ NHAEKC;

cTeneHb TBEPAOCTY;

HOMEP CTPYKTYPbI;

© mapka CBAA3KM (Ha Kpyrax ¢ D>= 50 mm);

pa604ast OKpYXHas CKOpoCTb (Ha kpyrax ¢ D>= 150 mm);
KNacc HeypaBHOBELIEHHOCTH;

KNacc TOYHOCTH;

nomep FOCT wnu OCT.

) - npAmoi npoduns (K, 6)
- KONbLEBOW ﬂ(dn)ﬁ s

14A HopmansHsiiA, (K,6), 3NeKTPOKOPYHA

25A Genbiii, (K), INEKTPOKOPYHA

38A umpKoHUeBbIN, (6), 3NeKTPOKOPYHA

93A, 94A, 95A, 96A - P OTUTAHUCTBI,
K,

53C, 54C - 4epHbiit Kap6wa KpemHua (K,6) B - GakenuTosas
83C, 84C - 3eneHblit Kapoua KpemHms (K) K - kepamu4eckas,

BM1, BM2 - BecbMa markue (k) 0 (K); 25 (K); 30 (K); 35 (K); 40(Kﬁ|

2
M1, M2, M3 - markast (k) l:(x.&); 60 (k,6); 80 (K,6)
Lo f oo

CM1, CM2 - cpeaHemsrkas (k)
yP

C1, C2 - cpepHsns (x,6)
CT1, CT2, CT3 - cpepHeTaeppas (K, 6)
T1, T2 - TBeppas (K, 6)
YT1, YT2 - ypeassiaiiHo TBepAas (6)

e (K)
[Paameps! | [Wnud ot | [ 3eprucTocTs | [Teepa 161me| Casaka P’a&oqaa
) marepuan | p

O60o3Ha!
HTA
0-20 2| 25A [son [ cm2 3 K 35 A 2

-83 (K,6)
NHas CPepHAs Mesikas TOHKas (1-2-3-4) - nnoTHas (6) TOCT 2424-83 («,
K%O (6) 5% k6)  12(x) 5 (5-6-7) - cpeaHs (k) rOCT 2426-82 (k,6)
160 (6) 40 (k) 10 (6) 4 (8-9-10)- OTKpbITas (K) rOCT 21963-82 (6)
120(6) 32 (k) 8 3 (11-12) - BBICOKONOPUCTS (K) TY 2-036-701-88 (g)
100(6) 25(k) 6 M63 TY 24)35—;: 3% (6)
B8 B e e
63(6) 16(x) M40 MPUMEYAHME: 2 o
M25 | (X) - MHCTPYMEHT Ha Kepam14ecKoi CBR3Ke Ty 2-036-1027-88 (6)
CopepxaHue 0CHOBHO (paKLuy B 3epHe: (6) - WHCTPYMEHT Ha GaKenVTOBOM CBR3KE

H-HopmansHoe, M-nosbilueHHoe

¥ MapKMDOBKa 0TE4eCTBEHHOr0 abpasuBHOTO UHCTPYMEHTa.

Ie napameTpb! 6pycka (MK Kpyra — HeKOTOPbIe B LIENIAX 9KOHOMUMN TOHaT Ha 06110MKax
ra) — ato:

mapka Lwnudgmarepuana;

3EPHUCTOCTD;

TBEPAOCTb.

umep, 44A 40H C2 8 K 03HayaeT: MOHOKOPYHA 44A; 3epHuctocTb 40 C HOPMAbHbIM (H)
BPXKaHneM OCHOBHON hpakuvu; TBepaocTb G (cpepHss) 2; MOBbILIEHHON NNOTHOCTM
pa 8; kepammyeckas cBaska K (0Ha MOXET UMETb HECKO/bKO TUMOB — OT K1 go K10).

- Mapka wnudmarepuana: camblit TBepfblii — anmasbl. MPUPOAHLIA anmas vMeet
HOe 0603HayeHne A, cuHTeTuyeckuin — AC, CUHTETMHYECKMe NONUKpUCTaniu4eckue
Mansl — AP (APB1, APK4, APCNe) ¢ [06aBNEHWEM YCNOBHOMO 0603Ha4eHns Tuna
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3epHMUCTOCTb abpasnBa MapKupyeTcs OTAENLHO, Cpasy nocne mMapku abpasusa. MapK,,,p
3EPHNCTOCTI IMA3HbIX a6Pa3NBOB HECKOIILKO OTNIMHAETCS. TO APO6b, Y KOTOPOIA wcmﬁa
COOTBETCTBYET Pa3mepy CTOPOHbI A4€eK BEPXHEro cuTa (MKM), a 3HaMeHaTenb — HWKHerg Cen
OCHOBHOW (hpakuuu. e
Hanpumep, anmasHoe wnudsepHo u LUNIMEDNOPOLLIKM:

- 400/250, 400/315, 160/125 — npepsaputensHas rpy6as 3atoyka;

- 200/100...125/100 — 3ato4Ka;

- 125/100...80/63 — yncToBas 3aToyKa.

AnmasHble MUKPOMOPOLLKA:

- 63/50...50/40 — noBopka;

- 40/28...5/3 — oKoH4aTeNbHas [0BOAKA;

- 1/0 — oco60o To4Has foBogKa.

Teepgocts, KP/mMm2
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Puc. 55. CpaBHUTENbHAS TBEPAOCTL 38PEH Haubonee pacrpocTpaHeHHbIX abpasuBHbIX MaTepuasnos (LBET
MOPCKOIA BOSIHbI), & TaKXXe OCHOBHbIX (Da3 MHCTPYMEHTAbHbIX CTaneil 1 YNPOYHSOLLMX cTanm Kapouaos
(4epHblit).

CBA3Ka abpasuBHOrO MHCTPYMEHTA He Y4acTBYyeT B pesaHuu U ymaneHun npunycka, HO
CYLIECTBEHHO BNMAGT HA COCTOSHWE paboyeil MOBEPXHOCTU WHCTpyMmeHTa W paoboTy
abpasuBHbIX 3epeH. MomMumMo 6GakenuToBbIX (b, B1..B3) u kepamuyeckux, camblX
PacnpocTpaHeHHbIX, Bbl MOXETe BCTPETUTb W BYNKaHUTOBYIO (B, B1...B5) - ar0 rMOKME
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yMEHTbI A1 OTPE3KY, MPOPE3KY 1 WAUDOBAHWS Na30B, @ TaKXKe NOIMPOBaHUS rMOKIMA

ut. [py MHTEHCUBHOM CbeMe MeTanna (PEMOHTE KinHKa) TBepable Matepuanbl ckopee

oT abpa3nBHbIE 3epHA, 3aTyNAAT UX. [03TOMY A5 06paboTKy TBEPAbIX MaTepuasnos
pUMEHATb MsTkue (MOpUcTbie) a6pasuBHble WHCTPYMEHTHI, a AnA 06paboTku

an0B HEBBICOKO TBEPAOCTY — Goree TBep/ble.

abpa3uBHbIE MaTepuanbl JNATCS Ha CrieaytoLue rpynnbl:

0603Ha4eHne OCHOBHbIX aBPa3NBHbIX MaTepuanos

P AGpa3uBHbIii MaTepHa O0o3Ha9eHHE
13MBHOE 36PHO Ha OCHOBE Bnedop, JIO, JITI, JIBM, JITIM
[gecKOro HUTpuaa 6opa

i1 60pa Kb
I KDEMHUS 3eJIEHBIA 62C; 63C; 64 C
KPEMHUS YEPHbBIA 52C; 53C; 54C; 55C

43A; 44A; 45A

POKOPYH/I IIUPKOHUEBBIN 68A

POKOPYHJ TUTAaHUCTBIA 37A

qecKUii candup)

POKOPYH/I XPOMUCTBIN 32A; 33A; 34A

€CKUIA pyOUH)

POKOPYH/I OeJTbIit 22A; 23A; 24A; 25A

POKOPYH/I HOPMaJIbHBIN 12A; 13A; 14A ; 15A; 16A
DOKOPYHIT DO

IbHBIA 3NIEKTPOKOPYHJ Yallle BCEro MCMOMb3YeTcs Mpy U3roTOBAEHWN GPYCKOB TuUna
». 3ePHUCTOCTb «N0A04eK» — 0T 25 o 10, TBepaocTs CM2 — C2.

.

3epHUCTOCTb. Pa3mep 3epHa OMpeaensieT CbeM MeTainia — 4YeM Bbille HOMEp, TeM
e «fiepeT». KpynHas 3epHNCTOCTb — rpy6as T04Ka, NHTEHCUBHBIA CbeM MeTanna — ot
) 63. 3aroyka npeasapuTenbHas — CPEAHAS W Menkas 3epHUcTocTs — 50-16,
€NbHan — 16-25. [10BO04HbIE OMepaLmnm — cambiM Menkum abpasusom — ot 12 go 4.
BKa MukpowunucnopoLkamu ot M63 fo M5 (6yksa M 03Ha4aeT «mukpo»: M40 6onee
3epHo, yem M20, Hanpumep).

8BPHUCTOCT B MapKuUpOBKE 06bI4HbIX aOPasvuBOB CTOAT OyKBbI, MOKa3blBaOLLNeE
HUE OCHOBHOW (hbpakuun (4em ee 6ofblue, TeM OpYycOK «OLHOPOAHee») — B
kOe), M (nosbiweHHoe), H (HopmanbHoe), [ (RonycTumoe).

TBEpPAOCTL OnpenenseT CTaauio Touku. Kak npasuno, Markue abpasvBbl MCMONb3YIOT
60/ TOYKe, CpeaHve — Npy AOBOAKE, a TBEP/bIE — MPK NPaBKe, HO BMOJHE JOMYCTUMO
Opyckn opHoit TBepmocTU — cpepHemarkme (CM1, CM2), cpegnue (C1, C2) wnm
epable (CT1, CT2, CT3). Linchpa nocne 6yks roBopuT 0 TBEPAOCTU abpa3uBa — Yem
S 41CNOo, TeM MeHbLLE NOp M TeM NOTHEE (MK 60see N3HOCOCTOeK) abpasua.
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Tun CTpyKTYpbI MULLETCS MOcne TBepaocTy. MnoTHas CTpyKTYpa (0-4) — Manbii cbem MeTa

B GAWHULY BpEMEHM, 3aCanuBaeMOCTb, HO BbICOKAS CTOWKOCTb WHCTPYMEHTa: on(pb”"a
CTpyKTypa (8-12) — G0MbLUO 06bEM, CaMO3aTa4uBaHUe, HO MOBBILIEHHbIA U3Hoc. Mg .
CTPYKTypa XOpOLLO pa6oTaeT ¢ Macnom, OTKpbITas — C BOAOIA. .

Tabnuua 19.

PeKomeHayemble XapakTepucTiky abpasmBHbix WHCTPYMEHTOB NS 3aTOYKK
Xpomuctble nacTel FOU nenstcs Ha 3 0CHOBHbIE rpynnbi (Mo pasmepy wnd3aepHa):
- rpy6bie (Mapkuposka 50, 45, 40, 35, 30, 25, 20)

3

Bun pabor Mapka 3epua 3epHuCTOCTH l hep@
1. BpuTes! onacusie (cTamb JIETHPOBaHHAS 3aKAJICHHAS) :
3aToyka: OKOHYATENbHAS 25A 6-8 CMI1-CM2 T‘
3aTouKa: peaBapuTeTbHAS 24A 16-25 CMI1-CM2 K
2. Mavere H HOXH 151 TSIKENbIX PaloT (CTa/ b HHCTPYMEHTATBHAS YIIePONHCTAS 3aKaJIeHHas)
3atouka 23A [ 25-40 C2-CTI | X3
PeMOHT 13A;14A | 50-80 CTI-CT2 [
L=
3. Hoxwu cnennasbhble (CTAMb HHCTPYMEHTAIBHAS ObICTpOpEXyIAs)
[Mosonka 63C J 5-6 CL-C2 B
3atouxa 23A; 244 | 16-25 CMI1-CM2 K
4. K'uBKH 3 cTenTa (TBepblii ciuias )
JoBonxa ACP 63-80 - b
3arouka 63C; 64C 16-25 CMI1-CM2 K
3arouka 63C; 64C 16-25 CMI1-CM2 K
5. Hoxu cknanmble (CTATb HHCTPYMEHTANBHAS KODPO3HOHHOCTOHKAS YIIePOIHCTAS)
JloBoaka 23A; 24A 4-5 CM1-CM2 K
3aToyKa: OKOHYATETbHAS 23A; 24A 6-8 CM2-Cl1 K
3aToyka: mpeaBapuTeIbHAS 23A 16-32 CMI1-CM2 K
6. Hoxu cronossie (cTais HepXaBeoasn)
3aToYKa: OKOHYATE TbHAS I 15A; 24A | 16-25 [ CM2-C1 b
3aTouKa: npeBapHUTEIBHAS ’ 13A; 14A ] 25-40 | C2-CTl b
- cpeaque (15 n 10);
- TOHKMe (7,4 n 1).
udyemocts
H NNONIMPYEMOCTE
Inudyemocts

(JIeTKOCTh CheMa MeTasa)

ITonupyemocts
(4ucrora 06paboTKu IIOBEPXHOCTH)
-
OtnyueHas 3akaneHHas Cramm
cTanb cTaitb TOBBIIIIEHHOM!
TBEPAOCTH

Pwc. 56. 3aBucumocTs nokasarenei abpasuBHoii 06paboTKu cTanm (wnmndyemoctu u nonwpyemocTW) o
TBEPAOCTH.
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YucroTa NOBEPXHOCTH rocne 06paboTki abpasuBHLIM 3EPHOM Pasnu4HOM
3epHucToCTM (300-KpaTHoe yBenn4eHue)

90-75 MUKpOH pa3mep 3epHa  27-24 MUKDOH pa3mep 3epHa

16-14 MuKpOH

 Yucrota NOBEPXHOCTM Nocne 06paboTkyM anmasHbIMK NacTamu
a3NM4HON, 36PHUCTOCTU HAHECEHHBIMM HA HEMITOHOBYHO TKaHb (300-KpaTHOE yBenu4eHue)

30 MMKpPOH pa3mep 3epHa 7 MUKpOH pa3mep 3epHa

1 MUKpOH

| pasmep 3epHa
b1

'57. YucToTa 06paboTKY MOBEPXHOCTY CTanu pasnu4HbIMU abpasuBHLIMU MaTepuanamu ato aktop,
LKA Ha [ONTOBEYHOCTb 3aTOHKM.

HCKHE KaMHU

BNIbKHYBLUWIA B nepBo nonoBuHe 90-x Ha TeneakpaHax LMK TeMatuyeckux nepegay o
CKWX MacTepax He 0cTancsa Heame4eHHbIM. MHOrMM 3anoMHWUIICS PEeKOPL, NOCTaBNEHHbI
MKOM 13 CTpaHbl BOCXOAALLEr0 COMHLA, CHABLUUM MOAYNPO3PA4HYI0 JEPEBAHHYIO CTPYXKY
KOM. HoX K Hemy Obin 3aT04eH CTOfb OCTPO, YTO MPOCTO MPUINNANT K [OBOAOYHOMY
0. Takoro pesynsrarta MacTep [0OGUNCS Ha HaTypanbHbIX KamHX Awase, J06bIBaEMbIX B
KUX LiaxTax Henofjaneky oT ApesHen ctonuubl Knoto. CeropHs 3to MecTopoXaeHue
3HO MCTOLLIMNOCH, 1 HA BbICOKOKAYECTBEHHBIN MENKO3epHUCTbIA Awase, LieHa KOToporo
KET JOCTUraTh HECKOMbKMX ThICAY [OMAP0B, AMNOHCKAM Mactepam npuxoauTcs nogonry
0bIBATh AeHbru. Kak cneacteue, B INOHWK, Kak 1 BO BCEM MUPE, MOAY4MNK WMpOYaiiLuee
POCTPaHEHMe UCKYCCTBEHHbIE LLNNOBASIbHLIE KAMHI, NPOU3BOAUMBIE U3 ECTECTBEHHBIX 1
(YCCTBEHHbIX abpa3vBHbIX MaTepuanoB W CBA3KM — OPraHW4eCKUX W HEOPraHu4ecKux
BPManoB, NpuMeHseMbIX AnS 3aKpenneHmns abpasuBHbIX 3epeH B 6pycKax.

AYUHbI nonynspHOCTM BOAHLIX KamHed (Toishi) B AMOHMM KDPOKWTCS B MCTOPUYECKON
UNDIKe U3roTOBNEHNS 1 3aTOYKM HOXEN 1 OPYXKS. B ANOHMM JaXe Ha NOBapCKMX HOXAX
~SSPAOCTL B 60-62 HRC 6bina Aen0M BMOMHE 3aypAAHbIM. YMEHWE TOUUTb Takine MHCTPYMEHTbI
Tanock o6s3atenbHbIM A8 nonb3osatens. Ha 3anage ¢ ANOHCKUMI BOAHbLIMIA KAMHAMU
Uneit 3ato4ku no3HakoMUnuch yke B 70-x rogax XX Beka, C npuxoomM mMofsl Ha BCE
YI0HCKOE. [LInpokuit NpakTUYECKIi MHTEPEC K HAM NPOBYAMCS NWLLb CO BTOPOiA NOMOBUHbI
» C pacnpocTpaHeHneM Ha KaqeCTBEHHbIX K/IWHKAX BbICOKOYTNEPOANCTbIX XPOMMUCTbIX
neq, 00NafarLLUnX MOBbLILIEHHOW TBEPAOCTBIO W M3HOCOCTOMKOCTbD. KakoBbl e
MYLLIECTBA MCKYCCTBEHHDBIX BOAHBIX KaMHel 13 AnoHun?
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Tabnuua 20.
CpaBHuUTEMbHAs XapaKTePUCTHKA 3ePHUCTOCTN aBpasuBHbIX GPYCKOB
Cpenumit | SInouns, JIS CIIA, Tepmanus, Poccus, Poccus, Has; T p Mapey
pasmep 3epHa,| R6001-87 |ANSI B74-12, FEPA TOCT 9206 - | TOCT MMIIODTHEIX 3370,
MKM B74-10 32GB, 33GB | 81 (aymas3sr) | 3647 -80 6pyckon
2500 - 2000 2500/2000 200 PemoHTHBIE pabOThI,
2000 - 1600 12 2000/1600 | 160 | cessammse ¢ I
1600 - 1250 1600/1250 | 125 |weremcummmmcmemom [ —— |
1250 - 1000 16 1250/1000 | 100 | Meraua: iy R =
1000 - 800 20 1000/800 80 Shin
800 - 630 2 800/630 | 63 STy oo e ——
630 - 500 30 36 630/500 SO A e . T
500 - 400 36 - 40 40 500/400 40
400-315 50 50 400/351 | 32 B . &
315-250 315/250 25 TUIOCKOCTH JIE3BHS) ¥
250 - 200 60 60 250/200 20 | camolf pexymed KpOMKH. ["Coaree Crysiolon
200 - 160 80 80 200/160 16 |
160 - 125 100 100 160/125 12 cnenos 3M 125 micron diamong
125 - 100 125/100 10 | obmupoursix onepauwit, | stone (epHurii), Lansky
JTTH 17001 " Extra Coarse Diamong
100 - 80 120 120 100/80 8 PaGoTHL 110 3aToUKe Medium Crystolon,
(momyqenue 3apanee coarse India
80- 63 150 150 150 80/63 6 iy 3M 74 micron diamond |
POB KJIHHKA K stone (KpacH=ii)
63-50 220 - 240 220 - 240 220-230 63/50 5, PexyLieH KPOMKH). Extra coarse diamond
hone, Lansky Coarse
Diamond, DMT Extra
Coarse Diamond,
Medium Inida, fine
Crystolon
50 - 40 280 - 320 280 240 - 280 50/40 4 DMT Coarse Diamond,
Fine Inida
40 - 28 360 - 400 320 360 40/28 3, M40 | Vianenue cieios 3M 40 micron diamond
NUIHGOBKHM MOBEPXHOCTH | stone (KenThlit),
pr— e q
3aToika Lansky Medium Diamond
28-20 600 400 28/20 Moz | FARGE Washita, Fine Diamond,
AHETDYMEETS Spyderco Medium
(cepsiit) A1203 ceramic
20-14 700 500 400 20/14 M20 3M 20 micron stone
(GembIit), MATKUI
Arkansas, Lansky Fine
Diamond, Spyderco
Fine (6ebiit) A1203
ceramic
14-10 800 - 1000 600 - 800 500 14/10 Mi4 Ipaska pexymmx Teepaslit Gesbii
KPOMOK, TIOJIHPOBKa Arkansas, extra fine
it di; d, medium
ceramic, 3M 10 micron
diamond stone (rory6oit),
DMT extra-fine diamond
[lome” ____ .
10-7 1200 - 1500 1000 600 - 800 10/7 M7 TeepubIii YepHBIH
Arkansas, Spyderco
UltraFine Al203 cerami¢
= 2000 - 2500 1200 1000 7/5 M5 Extra fine white Ceramic:
5-3 3000 - 4000 1200 5/3 M3 TIOIMPOBATILHbIE
menee 1 | 6000 - 8000 1/0 SATOHCKHeE BOHBIE KaMHI
# 6000 u BoIlIE

VX rnaBHbIM OT/N4MEM OT 3anafHOEBPOMENCKMX W OTEYECTBEHHbIX aHanoros AB/AETCA
MATKOCTb, KOTOpas OMpefensercs COOTHOLIEHMEM 06bema nop k 06bemy CBS3KM U camix
abpasuBHbIX 3epeH. EBpomeickue u cesepoamepuKaHCKue TBEpPAble mcKyccnseHHb‘e
abpasvBbl B 6GONbLIGIA CTENEHN OPUEHTUPOBAHbI HAa MPOMbILLAEHHOE MPOM3BOACTBO H
mexaHuyeckoe o6opynoBaHue. OHM MCNONb3YKTCA NMO0 Cyxvumu, NGO C HenpepblBHb'M
oxnaxpeHnem. Cneactemem asTOMaTM3auuu npouecca LWAUGOBKA W 3aTOYKM snseTc
BbICOKAsA NPOM3BOAMTENLHOCTL TPYAA W HE CIMLLKOM BbICOKOE KaiecTBO oépaﬁamsaeMo"
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3aTou4kKa HOXen

HOCTY, U306UTTYIOLLIEI MUKPOTPELLHaMY 1 TIpiKoramy. Mpy PY4HOI 3aT04KE TBEPAbIN

2318 ObICTPO 3a0MBAETCA CTPYXKOIA U 3aM0NMPOBLIBAETCS. B peaysibTaTe CKOpOCTb Py4HOA

hOBKY PE3KO nanaer. [lepeKTbl Windosatis 8 €BPONECKOM TPagULIMKM YCTPaHSOTCS Ha
WaloLL{eil CTaAMM NONMPOBANbHLIMM NACTaMIn W JMEKTPOXVMUHECKIM Cnocobom.

. TpaBouHbIA KameHb AnA 3aTO4KW GpycKa: C MOMOLbIO TaKiX abpasnBoB MPOU3BOANTCA
0BfIEHME PaBoYeit NNOCKOCTY TOHMNbHBIX KaMHER.

0. KomM6UHUpOBaHHbIA KaMeHb Ha AepaTene. BepxHsifi YacTb NS 3aT0NKN, HIDKHSAA ANA NOABOAKN.
ka CreBa — AN CO3AaHNA NEPBUYHOTO CNIOs CYCMEH3NHA.
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SNoHcKme WwnudoBanbHble 6pycku GonbLie NpUCNoCco6neHb! K py4HON PaGoTe U ucmony,
TONbKO C BOAOI — MAC/0 NPUBEAET MX B HErOAHOCT. BCEACTBUE BbICOKO MATKOCTY
CTa41BaIOTCA ObICTPEE, NOCTORHHO 0GHAXKAs HOBbIE 3epHa abpasuBa, B TO Bpems k
CPaboTaHHbIe 3epHa 06PA3yoT BMECTe C BOAOI Ha MOBEPXHOCTU BpycKa CycneHsuio. M
ANOHCKNE BOAHbIE KaMHW, Mpu GONEe 3HAYUTENbHBIX CKOPOCTAX WU3HOCA, o06ecneyyg

CTaBUIbHO BbICOKYIO MPOM3BOAUTENBHOCTS MpY XOPOLLE 4ncToTe 06paboTKu noaepromT
rlpumene:Hue GPyCKOB Marnoit 3epHUCTOCTU 0BECMEYMBAET AOCTATOYHO GbICTpYIO AOBOCTM'
PEXYLUEN KPOMKM [0 MPaKTUYECKM WAEANbHOrO COCTOSHMM 663 MOSIMPOBANbHbIX néq -
BOW/OYHBIX KPYroB, MPaBOYHbIX CTPON W MPOYUX TPAAMLIMOHHBIX 3anamHbix axceccyapgT'
BofiHble kKaMH1 MMEIOT 3HaYuTENbHO Goree BbICOKYIO MPOM3BOANTENBHOCTH, KOTOpas VCTynaeB :
NnLwb cxopoc;m Cbema matepuana anmasom. OfHako anmastbie 6pycku umeror 6oneT
OrpaHuyieHHbIN nanasoH 3epHUCTOCTY (Kak Npasuno, o #1 200), npuyem Ha 3asepma|0ume
CTapuAX 3aT04KV eCTb 3HA4UTEbHbII PUCK NEpeyCcepaCTBOBATh U CIIMLLIKOM UCTOHYUTS ﬂeaguex

3y|0TC;|

Opycky
ak

03Toy

Puc. 61. Knaccuyeckuii anoHckuit BogHbINA KameHb MCKYCCTBEHHOTO MPOMUCXOXAEHUs OT chupmbl Naniwa
Ha NNacTUKOBOM Aepxatene: TDaauUMs 1 COBPEMEHHOCTb.

MapkupoBka BOAHbIX KamHeli 0CHOBaHa Ha ix 3BPHUCTOCTM — B BUfE [BYX-, TPEX-, YETbIPEX-
W, DEXE, NATU3HAYHOrO 4ncna. OHO XapaKTepusyeT KOMMYECTBO OTBEPCTHI B KBaapaTHOM
AlOUME CUTa, Ha KOTOPOM oOcena hpakums 3epeH OMpeaeneHHoro HTepsana (T.H. «HOMEp
Mewa»). Cneayet OTMeTUTb, 4TO MPOCeMBAHMEM yHaeTcs nony4uTb abpasuB CO CPESHUM
pasmepom 3epHa He MeHee 50 MUKPOH. bonee Menkuii a6pasuB CetT UHBIMU CrocoGami (6es
CUT — TAPaBNMYECKUM U BO3MYLHBIM CENapaLMOHHbIM METO/IOM), MOCEMY i «MOCYMTaTh
AbIDKU> TaK MPOCTO YxXe He BbIXOAWT. [INS OLEHKM WCMOMb3YKTCS MaTemarvyeckme
anropuTMbl 06C4eTa MUKPOOTOrpachnii, CeaMMEHTOMETPLI U MHbIE METOfbl. B LenoMm,
Gornee-MeHee 06LEKTUBHbIE CpaBHEHUs abpasusa PasHbIX Mpou3BoAUTENeid U pasnnyHbX
craxnaptos (ANSI, FEPA, JIS, FOCT u ap.) MOXHO npoussectu 10 CPEAHEN BENUYMHbI 3epHa
B 7 MKM — 0T 23 MKM (makcumanbHas) fo 2 Mkm (MuHUManbHas). [JansHeiime cpasHeHns
AOCTATOMHO NPUONU3UTENbHBI, OAHAKO NPAKTUKM, TOYALLMe VHCTPYMEHTbI  BpY“HY!:
NPUAEPXMBAIOTCS KPaHe BbICOKOTO MHEHWS UMEHHO O CBOIACTBAX NOANPOBANbHBIX KamHe!
u3 AnoHun. Cpeam TOYUMBLUNKOB BbICOKOIA MONyNAPHOCTbIO MOMb3YeTCA NPoAyKLys KoMnaHui
Kitayama, Arashiyama, Matsunaga (Toprosas mapka King), Bester u Takenoko.

Obwiee onucaxue ANOHCKUX BOAHBIX KAaMHel, COFNAcHo SINOHCKOMY MHAYCTpuanbHOMY
cTaupapty (JIS R6001-87), ucnonbayembix Ans 3aTOYKNM U MENKOro pemoHTa pexywero
WHCTPYMEHTa, NpeAcTaBeHo B Tabnuue 21.
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p” o JIE3BUS1), YMEHBIICHUE TOMIIMHBI JIE3BUS WIH
il KJIMHKA.
IToaroroBu- Kapbun 20 VYnaneHue cae0B 06AMPOYHBIX OTIEPALIUA,
TeJIbHOE KPEeMHHUS 17 3aToyka (ToJIy4yeHHe 3apaHee 3aaHHbIX
numdoBaHue U KOPYHIT 14 | TeoMeTpUYECKHX MapaMeTPOB JIE3BHS B LIEJIOM
95 M PEXYIIEed KPOMKH).
) 6.7
IIpenBapu- Kopynnu | 4 YucroBasi 3aTOYKa U JOBOJIKA PEXYILEro
TEJILHOE U OKCHI 3 MHCTPYMEHTA.
YUCTOBOE Xpoma 53
numdoBaHue
Kopyunu | 2 CymnepduHMIL, TIpaBKa PeXyIIero
0 Cynepdunuin | OKCUI 1.2 MHCTPYMEHTA.
Xpoma

3aTtouka HOXen

ya 21.

Ba ¥ NPUMEHEHNE UCKYCCTBEHHbIX BOAHbIX KaMmHeit 13 AnoHuu
,f,c_ TIpuMeHeHue Abpa3us- Cpenuuit | Onepanuu

HBIA pa3mep
MaTepua; | 3epeH,
MKM
O6aMpoYHbIE Kap6un 180 PeMoHTHBIE pabOTHI, CBSI3aHHBIE C
orepanuu KPEMHUS 106 MHTEHCHUBHBIM CheMOM MeTaJlIa:
UKODYHI | 63 BOCCTAHOBJICHHE U U3MCHEHHE T€OMETPUHA

53 pexylieit KpOMKH (TeHeBasi IPOeKLusl B
TUIOCKOCTH, TTePITeHINKY/IIPHOM TUIOCKOCTH

4
YECTBO KamHeil B Habope 1 1X 3ePHUCTOCTb Oy/eT ONpeaenaThes 3afa4en, CTOALLe nepen
fbIMKOM. [In [OBOAKW W MPaBKM MOXHO OrpaHnyuTLCS MENKO3EPHUCTBIMU KaMHAMU

) 1 BbILLIe. ECIM HOX TPEGYeT Nerkoi 3aTo4ki, To NPeBapUTENLHO ero NPUAETCA NONpPaBuTL

e C 3epHucTocTbio 0T 3000 o 5000. O6bI4HAA 3aT04Ka MPOM3BOANTCA KAMHAMN B
0He 0T 600 10 2000. Ecnu e Ha Ne3BuI 3aMETEH CUMbHbIA U3HOC, 3a00MHbI U Apyruie

EXAEHNA, TO X NPUAETCA CMepBa YAanuTb CambIMi KDYMHOSEPHNCTbIMM KaMHsmMM — 0T 80

. NocnenosatenbHas pabota Haj 04eHb TyNbIM WM CUMLHO MOBPEXAEHHLIM NE3BUEM

BT UMETh, Hanpumep, Takoi Bug: 220 — 700 — 1200 — 3000 — 4000 — 8000.

TBEHHAA 0CTpOTa, TPeOytoLlas BbICOYAMLLNX WHAMBUAYANbHbIX HABLIKOB B 3aTOYKE W

K, Hy)XHa [laneko He BCerga W He Ha 060M HOXe. HaBoauTb ee Ha MSArkoBaToW

KaBeitke ¢ TBepaocTbio 4o 50 HRC Boo6LLe nycTas Tpata BPEMEHN W CUAl, NOCKOMbKY OHa

JIN NepexuBeT KOHTAKT C 4eM-TO Gonee TBepAbIM, YeM macno. Ecnu exeaHeBHO

b30BaTb TONMbKO MSATKME HOXM M3 HU3KOYTNMEpPOAMUCTbIX XPOMMCTBIX CTaned, T Ans
IAEPXKaHUS X B HOPMAbHOM COCTOSHUW BMOJHE XBATUT MyCara, a npu 3aT04Ke i MENKoM
MOHTE — «Knaccu4eckoi PYCCKOW TPOWKM» 3KOHOMHOrO OTEYeCTBEHHOrO [OMOXO3fUHA:
183HOr0 Haathung, 6pycka «N0f04YKa» U HETNAa3NPOBAHHOIO [OHbILIKA FMIMHAHOA MUCKW.

BPEMEHHOr0 Ka4eCTBEHHOr0 HOXA C TBEPAOCTbLIO MaTepuana knuHka nog 60 HRC atoro

Y HE0CTaTOYHO, M MOKyNas HOX 3a COTHIO-APYTY0 A0NNAP0B, 3KOHOMUTb Ha CPEACTBaX
03aT04km HeaanbHOBUIHO.

ONb3Y 4acTOi CMeHbl KamHeil roBOpMT NMPOCTON pacyet. MoTpaTuBLUMCL HAa Habop, Bbl
HOMUTE Ha 3aToyKe Bpems W pacxof abpasuBa: MOCTENEHHOE MIABHOE CHUDKEHUE

CTOCTM BefeT K GbICTPOMY YCTPaHEHMIO CnedoB OT Mnpedbldyliero 6onee
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KPYMHOSEPHUCTOTO KaMHs, 0GECNe|MBaeT XOPOLLYIO YUCTOTY NOBEPXHOCTH, NOBbILWaeT Pecyp
W RONTOBEYHOCTb OPYCKa, @ Takke SKOHOMUT BALUM CUTbI U BPEMS. Ha6op u3 5-7 KaMHeﬁc
KaXK/bIli U3 KOTOPbIX MOXET CTOMTb 0T $30 20 $100 1 0osee, JOBOMbHO HaknaaeH. Moarop,
OAHOPOAHbIE a0Pa3uBbI, KaK NPaBUO, yAeNn MPOECcCHoHana unm nonb3oBatens, korop,
MPUXOANTCS TOYUTL 4aCTO U MHOrO. Bnpoyem, NUYHbIA MPOECCHOHANbHbII MHCTPYMe
00bIHO HE [OBOAST [0 TaKOro COCTOSIHMA, 4TO K HeMy npuxoauTes Mpuknadbigary BECy
aCCOPTUMEHT KamHeid. [Ins nomnepxaHus ero B MOpAgKe O06bIYHO XBaTaer 9.3
MENKO3EPHUCTBIX GPYCKOB 1 OBHOTO MOAMPOBANILHOTO.

B GbiTy nonynspHocTbI0 NonbayioTes Gonee AOCTyNHbIE Mo ieHe KOMOMHUPOBAHHbIE Kayy,
COCTOALIME M3 CKPENNeHHbIX Mexay co60ii BOZOCTOMKAM KNEEM ABYX MOMOBUHOK PasHoj
3epHucTocTn. K 4ncny Hambonee pacnipocTpaHeHHbix CriedyeT oTHeCTW cneaylowme yy
pasxosupaHoctu: #100/#180; #220/#800; #800/#4000: #1000/#6000 u #1200/#8000.

Kak pa6otath BogHbIM kamHeM? Bce KamHu (3a uckntoyeHnem pegkux pasHosuAHocrej;,
Takux kak Debado, npousBogumbIx xumMu4eckum METO/I0M) NpeABapUTESIsHO 3amaynsatorcy g
4MCTOI Bofe. [Ins aTOro NOAXOAST ry60KWe NNacTMaccoBbie emKocTH, Xenarensyg
npo3padHble. BrionHe ynoBneTBOpUTENbHI S-TIUTPOBbIE KAHUCTPbI AN MUTHEBOJ] BOABI ¢
KPbILUKaMu 13 06pe3aHHbIx BEPXHUX YacTeit. JyyLue nmets OTAENbHY0 eMKOCTb 19 Kaxzorg
BiOa KamHel, YTO6bl YacTulbl KPYMHOro abpaansa He momanu Ha 6Gonee Menkoe. Bpems
SamainBaHus onpeaensercs no nysbipbkam Bo3ayxa, KOTOpbIE BbIAENSAET GPYCOK. KpynHbig,
MOPWCTbIE KaMHW, BNUTbIBAsA BOAY, GyayT BbIAENSTH My3bIPbKM 0KONO 5 MuHyT. bonee menkue,
CPEAHEe 3epHMCTOCTU TpPe6yioT Ans Haceilenns 10-15 muHyT. Hambonee nnothsie
ME/KO3ePHUCTbIE BPYCKN 3aMayuBatoT Ha 15-20 MUHYT.

3aTem KaMeHb YCTaHaBNWBAETCH Ha Aepxarefib. WX CylLecTBYeT BENNKOE MHOMXECTBO — OT
MOKYMHBIX 1 CAMOJENbHbIX [0 MMMPOBU3UPOBAHHBIX, CBA3AHHBIX C 1CNoNb30BaHNEM TUCKOB C
Pe3nHoBbIMi ryGkamu. TpeGOBaHWE K [epXaTenam — 06ecneynTs YCTON4MBOE MONOMXEHNE
6pycKa 1 UCKMIOYUTb €ro nepemeLLeHme npu pa6oTe, T.K. BaM Mpu 3aT04Ke NOHano6sTcs 06e
PYKW. Ha MeNKo3epHUCTbIX KamHsX Hago NEepe/i MpaBKoW CO3/aTh CNOW CyCrieH3uu, Ans Yero
ncnonbayetcs 6pycok Nagura. Tenepb kameHb roToB K pa6orTe.

lpeanonoxum, Ham goctancs MOBPEXTEHHbIA UMM 04€Hb CUMbHO 3aTYMAEHHbII HOX. HadHeM
C KpynHosepHuctoro abpasusa ot 80 go 400. Ha NEepBOM aTane Ham npeacTouTt y6patb
3a6ouHbl M PK, ana 4ero 6es3xanocTyo pacnpoliaemest ¢ octatkamu nessus. Yto6bl He
NCKaXatb reOMeTPUI0 KiuHKa, matepuan y6upaem no Bceii AnvHe PK, po nosHoro
YCTpaHeHusi nospexnenui. Tenepb y Hac Ha mecTe PK mossunach npsmas rpaxb. Cpasy
OLUEHUTE PaBHOMEPHOCTb ee TomWMHbL. Ecnu TonwmkHa «MiNaBaeT», TO pganee HYXHO
BOCCTaHOBUTb M MPOWIbL KNNHKA, ANS Yero npuaeTcs pabotath ¢ ero cnyckamu. YoupaiTe
Marepuan Tam, rae BbIAB/eHb! ero M3nMWKK. Mo 3aBepLIeHN 3TUX paboT LWMpKHa rpaHi Ha
MECTe N1e3BU JO/KHA ObITb MOCTOSIHHA MO BCEl ANNHE KMMHKA. TonwwmHa gomxHa GblTb
BbIGPAHa COMMAcHO Ha3HaYeHU0 HOXa — ¢ YH6TOM [anbHeiLiero yToniiesns Ha 20-30% npu
BbiBeaeHnu PK. Tenepb MOXHO npoBecTi NPeABapUTeNbHYI0 3aTOYKY: OHA YETKO MOKaxXeT T
MECTa Ha Cryckax, KoTopble Hafo NoMpaBuTh eLLe.

B 3asucumoctu ot pasmepa Gpycka, a Takke ANVHbI ¥ (oMbl KNuHKa, pasgenute ero
NPUMEpHO Ha 2-5 vacTeit no AnuHe. Hap KOKIO0A M3 HUX Ha HayanbHbIx gTanax 3aro4kd
MPUAETCA nopaoTars 0TAenbHO. ECiin Bbl Npaslua, BO3MUTE HOX 33 pyKosiTh B npasyto PYKY:

I
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. rjoKa3aHo Ha puc. 62-2. Cbem MeTanna criefyer npou3BOATh, YAEPXKNUBAs HOX NPUMEPHO
k oM B 45 rpazlycos K NpofosibHON ocy bpycka (puc. 62-3, 62-5, 62-6). MNognepes KNMHOK
Wpoﬂbl, MPOTUBOMONIOXHON abpasusy, nanbLamu APYroi pyku Ha4yHWTe paboTarth Haj
11e3B1s BO3/E OCTPUSA, MNABHO CABWUrasCh K KOHLY HaMEYeHHOro y4acTka B cmpo:y
: (puc. 62-3). Camo ocTpue BbITa4MBAETCS NPUXKATUEM GONbLIOTO NasbLa YKy (puc. 62-4).

C. 62. 3aT04Ka KNWHKA aCUMMETPUYHOTO Npochuns.

IMa4uBaH1e BOAHOTO KaMHs 0 NPeKpaLieHus BbifeneHns BO3yxa;
DaBHMBaHNe PK — ynaneHune CKOMOB W 3ayCEHLEB;

ITa4uBaHue nepson Tpetu PK — okono octpus;

- nlonoXeHue PYK HEeMOCPEACTBEHHO NP 3aTOYKE OCTPUA KIMHKA;

a4nBaHve BTOPoM TpeTi PK — LieHTpansHoi YacTu;

ITa4nBaHne nocneaHeil Tpetn PK — y pykosTu;

/AaneHne 06pa30BaBLUIErocs Ha NPOTUBOMONOXHON CTOPOHE 3ayCeHLa;
=10Boka PK co CTOpOHbI Crycka Mocne yaaneHns 3aycexLa;

0B0fika PK co CTOpOHBI, MPOTUBOMONOXHOI CMYCKY;

= NONOXeHWe KNMHKA OTHOCUTENBHO NPOAONLHOIN OCW KaMHS MNP 3aTOYKE;
11~ saganue yrna 3aTouKu: KpaiiHuii CreBa puc. — NPaBUsbHO, NPOYME — HEMPABUMBHO.

TMHOK He [10/1KeH M3MEHSTL «yrNa aTaki» — eCIiv NPODUNb NO3BONSET, MyHLLIE NONOKUTb €ro
M Ha cnyck (puc. 62-10). 3aro4ka 0CYLIECTBISETCA npu JIBWKEHNM HOXa B CTOpOHy
. Mpw atom cnepdT 3a hopMMpPOBaHNEM 3aYCEHLA C NPOTUBOMONOXHON CTOPOHbI: KOra
“PaBHOmepHO 06pa3yeTcs MO BCEil ANUHE 3aTaiMBAaEMOro y4acTka, MepexoauTe Ha
OLLy0 YacTb Ne3Bus, CABUras HOX Ha Gpycke Gavke K pykostn (puc. 62-5 n 62-6).
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AoGuBLunCL paBHOMEPHOrO 3ayCeHua no Beeit ANMHe Ne3Bus, NepenanTe Ha APYTYIo cropoy

KNWHKA W aHanoru4HbIM 06pa3om — 0T OCTPYUS K PYKOSTU — J0GEATECh POBHOTO 3ayceny, o
NPOTMBONONOXHOA CTOPOHbI (puc. 62-7). [lepeBopaiuBaeTe HOX elle Pas W akkypary,
CHUMmaeTe 3ayceHell, 0AHOBPEMEHHO BbIXaXNBas PEXYLLYHO KDOMKY M0 BCE ANNHE (puc. 62-8)
nocne 4Yero Aenaete TO Xe camoe C NPOTUBOMOJOKHON CTOPOHBI (puc. 62-9). '

OcHoBHOIt 06bem PaGoT N0 Chemy MaTepuana Ha 3Tom 3aBepiueH. CxoaHas Mo TeXHUKe pador,
Ha abpa3uBe cpeaHer 3epHucTocTy (o1 700 Ao 2000) cnyxXuT A yaaneHus Cneasos ot rpy6oj
3aTO'KM WM BOCCTAHOBNIEHUS OCTPOTbI HESHAYUTENLHO MPUTYMUBLUETOCA N1E3BNS. Ecnu w3
pexyLien KpOMKe HET HeGOMbLUMX 3a60UH UMK 3Y6L0B, TO MOXHO Ha4MHaTb 3aTONKY faxe g
KamHs 3epHucTocTbio 1200. Ha 311X KaMHAX CKOPOCTb yAaneHus marepuana HaMHOro Huxe
a 4NUCTOTa MOBEPXHOCTW — BbILLE. VIMEHHO 3TOT AMana3oH abpasvBa CyXuT Ans OCHOBHOV;
pa6oTbl N0 3aT04Ke. 3ayceHel 06pasyeTcs HaMHOro 60J1ee MesTKNA.

Cnepyrownit 3a 3aT04KoN Mepexof Ha abpasusbl 3epHucTocTbio 3000-5000 cBasay ¢
nosojkon. Boobuie, yxe Ha 6pycke 3000 MOXHO nOMy4uTb pesynbrar, Ge3mepHo
yaosnetsopsioLLmit 99% nonbaosarenen. [pou3BoANTCA [J0BOAKA BCE MO TOM e MeToavKe,
HO 3ayceHel| yxe He 06pasyeTcs U Bpems nepexofa ¢ OAHOM CTOPOHbI NE3BUA Ha Apyryi
OLEHMBAIOT BW3yasnbHO, AEpXKa HOX N1e3BMEM Ha Ce6f — HefOCTaTO4HO OCTPbIE Y4acTKu
6NMKYIOT, @ 0CTPO 3aTO4EHHOE Ne3BNe He BUAHO. MOXXHO pe3aTh Ha BeCy rasety uiu NPoBecTH
Kak pacyeckow Mo Bojiocam Ha 3afjHeit 4actu ronosbl. OcTpoe nessue GyaeT LennaThes 3a
BOJOCHI, @ HEJOCTATOYHO OCTPOE — CKONIb3UTb.

MocneaHwit war, nNpakTU4eckas LEHHOCTb KOTOPOro esponeilami WHOrAa MojBepraerca
COMHEHMIO, — NpaBka Ha ocenkax 3epHucTbio 0T 5000 go 8000 u 6onee (eCTb Kamuu C
3epHuctocteto 1 12000). B xome Hero marepuan y)Xe He CHUMAETCS, a MPOCTO Crerka
nonupyetcs. OH Tpe6yeT HECKONbKNX TOYHbIX U BbIBEPEHHBIX ABVKEHWUIA HA KAXKLOH CTOPOHE
knuHka. Cnedyet ykasarb, 4T0 pa6ota ¢ abpasuBamu 3epHUCTOCTbIO CBbile 4000 Tpebyer
04€Hb BbICOKMX MHAMBMAYANbHbIX HABbIKOB, HyBCTBUTENbHOCTM PYK M [axe OnpeseneHHoN
VHTYMLMN — YEM 1 KaK MOMMpoBaTh, a TakKe Korga BOBPEMs OCTaHOBUTbCA. Camu AMOHLUbI
rosopsat, 410 13 100 4enosek, WMeEIOWMX HEAYPHbIe 3a4aTkv, XOPOLUMIA MONMPOBAMbLUVK
NONY4YUTCSA TONbKO W3 OAHOr0. be3 3TUX HaBLIKOB PEXYLLYD KPOMKY HOXa MOXHO Nerko
3arybutb. He HanpacHO CTOMMOCTb yCNyr COBPEMEHHbIX MONMPOBANbLUMKOB KaTaH MOXET
060MTCb B 2-3 ThICAYM [ONNAPOB M 6OMbLLE 32 OAUH KINHOK.

B 3T0i1 CBA3M YMECTHO NPUBECTYU HECKONBKO MPAKTUYECKIX PEKOMEHAALIAN.

B xone WwnnchoBKM 1 MOTMPOBKM KOMMHECTBO CycneHaum Gyaet BoapacTat. CMbiBarh e He
Haflo, CnieawTe TOMbKO, YTOGLI OHA CUILHO HE TYCTENa. ANOHLbI NEPUOAUYECKN YBNAXKHAOT €6
OKYHas B BOAY KOHYMKI ManbUEB v CTPAXMBAS C HUX HA BpYCOK Boay. MoXHO ucnonb308ar
ObITOBOIA MyNbBEPM3ATOP UMY OAHOPA3OBbIN LNPUL — CTAPANTECH TOMLKO CAYHAIHO HE CMbITE
ge MONHOCTbIO. ECNM KNMHOK HayuHaeT pXaBeTb B XOAE 3aTOYKM, yBRaxHeHue MOXHO
NPOU3BOAMTL CNABLIMM MbIMbHBIMI M COROBLIMYU PacTBOPamu. OfHaKO Mcmonb3osats vx NP
[I0BOJIKE W NpaBKe Ne3BUs He PEKOMEHAYeTCS.

CrapaitTecb cnonb3oBarb BCHO Nowaas 6pycka. B npouecce MHTEHCMBHOTO Chbema meTana
npu pa6oTe KPyMHO3EPHUCTBIM aGpasuBOM CleauTe 3a ero u3Hocom. Kak npaswi®
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CUManbHO W3HALIMBAETCH CPEAHAA 4aCcTb OPYCKA, 4TO MCKaXaeT pabo4yl MnocKocTs
aRaNIMBAET> PEXYLLYI0 KDOMKY. CpeficT8 60pb0bl C STUM fBNIEHNEM 0BONIbHO MHOrO. Camu
pHLIbI AENAI0T CMIeLMaNbHbIE KAMHU M3 TBEPAbIX M3HOCOCTOMKNX COPTOB abpasmsa ¢ pagamu
nenbHbIX MPOMUIOB HA OAHOM M3 CTOPOH NOA Yrnom 45 rpajycos K NPOAONbHON ocu
ska, C MOMOLLbIO KOTOPbIX BbIPABHUBAIOT M3HOLLIEHHbIA KaMeHb. BaxHo, 4TO
aHOBMEHNE NPOM3BOAWUTCA C BOAOIA, NOCNE 4ero abpasvB TLIATENbHO NPOMbIBAETCA CO
ol ANA YIANEHNA 3aCTPABLIMX YacTuy Gonee KPynHOro abpa3uea (puc. 59).

aHuTb OpYCKW Cnefyet B VHAVBUAYANbHON Tape — NNacTUKOBOA WNU KapTOHHOW.
SIHO3EPHUCTbI 11 CPEQIHeil 38PHUCTOCTU — B BOAE, OCOGEHHO ECN UMM MONb3yloTes
rynApHO (Pas B HefJiento 1 yauue). 06bI4HO MX XPAHSAT B 3aKPbITOA KPbILLKOA EMKOCTH, a
OCTaB PEryNAPHO MEHseMOV BOAbl A00ABNAIOT CPEACTBa ee o6e33apaxusanng ans
TBPALLEHNS THUNOCTHLIX ABNEHUNA. PeAKo WMCNoMb3yemble 6pyckun ny4yuwe
wBaTh nocne npumeHenus. Menko3epHucTbie, HAo60POT, MNOCNE Kaxaoro
eHeHWs TLLATENbHO Cywarcs. Henmb3s 0CTaBNATb MOKpbIA GPYCOK Ha MOpo3ue —
pallias BOAA CNOCO6HA ero pa3pywnTb. PerynapHas npaska kamHs NOMOXET CHU3UTb
BHOMEPHbIV M3HOC W YNPOCTUT yX0Z 3a HUM. pu 3TOM Ans NpeaoTBpalleHus ckona
KaMHs npu pa6oTe CTOUT NepuoANYecky, No Mepe U3HOCA, HAaBOANTbL Ha ero rpaHaix
lMPOKyto (hacky nod yrnom B 45 rpagycoB. VicToH4mBLINACS GPYCOK DPEKOMEHAYIT
WUTb BOJOCTOVKNM KeeM Ha POBHbIA KyCOK TONCTOrO OPraHuU4eckoro ctekna wim
CUHbI — 3TO NPOAJUT CPOK €ro XUHN.

)BEPKA OCTPOTbI
0 TYT MOXHO [aTb BOMIO (haHTasuu, He 3a0blBas MPO NPeAOCTOPOXKHOCTM — 0CTPOE
8 HE MPOLLAET OLINOOK.
4ecKuM Crioco6oM sIBNRETCA NpoBepKa PK peakoi nvcTa raseThl Ha Becy. Monpotyite
UMHKOBaTb Gymary Ha Becy — GymMaxKHas naniiia AoJhKHa JIerko cnetarb ¢ 0CTPOro KNMHKa.
Te 1opesaaTh NOMUZOP — NOMOXUTE HA HErO HOX 1 AABYMS NasibLiamu cierka noraxute 3a
Tb Ha Ce6s: OCTPbI/l KNMHOK MpW 3TOM «NPOBaNMBaeTCs» CKBO3b Momupop. Moxerte
Th Ha 06X KOMbLLO 3 PE3VHKIN TWNA «BEHrepka» W, OTTAHYB PE3UHKY, OTMYCTUTL ee, HO
KOEM CRy4ae He HOX: KOMbLIO NIErko paspesaetcs BneT. MoxeTe nonpo6osarb 0Tpy6uTs
J0JHO BUCALLWI KYCOK TyaneTHOi Bymaru unu HUTKY.
DUTE Ha OCBELLEHHYIO PK — 0CTpOE Ne3Bue He faeT 61MKoB no AnuHe. Hanuyve 61nkos
T 0 npucyTcTBUM Ha PK TynbIX y4acTKOB.
00/bLUNX MOBAPCKMX HOXAX MOXHO MOMpo60BaTh «KyXOHHOE TaMELIMrupu»: CKpyTuTe
blil NUCT TPy6OYKON, MPUXBATMTE Kpas CKOTYEM, MOCTaBbTe HA kpaw cTona u
OyiiTe paspy6uTb OAHUM AMArOHanbHbIM YAapoM. ECnu nocne yhapa HuKHAs 4acTb
ANACh CUPOTANBO CTOATb Ha CTONE — Bbl MOMOAEL. MoxeTe nonpo6oBaTh pyouUTh Takum Xe
30M MyCTble MUBHbIE XXECTAHKI 11 MNACTUKOBbIE GYTbINKM M3-N0f BOAbl. ECnu nu4Hble
bIKW 1 Npohusb KNUHKA NMO3BOMIAIOT, KOHEYHO. 3a6aBHOE BPEMANPOBOX/AEHME, HO HOX
PUIETCA perynapHo noanpasnATb. TyT yXe BaXHA He TOMbKO OCTPOTA, HO W npocuib
HKA: MHOrUM «60€BbIM» HOXaM 3TOT TECT He MOA CUAY, KaK UX HU TOUM.

PEACTBA 3aToy4Ku

MHOTOYUCIEHHbIE HE CMIMLLKOM Ya4Hbie MOMbITKN 3aT04UTb HOX BPY4YHYHO OKOHYMNIUCH
3YNbTaTHO, — He OTyauBaWTech. CerofHss MPOM3BOAUTCA [OOCTO4HO MHOTO
1CN0COGNEHNI, ynpoLLaKLWMX NPOLECC MPUAAHNS HOXaM OCTPOTbl. WX OCHOBHAA WAES
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3aKJII04aeTCA B TOM, 4YTO HanbONee CROXHbLIE WK TPyOOeMKune 4actu n
NEPeAatoTCa Ha OTKYN MexaHU4YecKum YCTpOCTBam U npucnocobneHnsm, ocTasnss Ye

nm6o KOHTPOJTb 3a NpoLeccom, oo CEepunto JOCTATO4HO NMPOCTBIX MEXaHUYECKINX ABM)J:(OB ¢
Mo atum ABYM npu3Hakam ux u pasgenum: rubkue CNCTembl, No3BONAOLLME ﬂonﬁeHMM'
PEXuMbl npouecca 3aTo4ku, u (DVIKCVIpOBaHHble, XKECTKO 3afatoLLine ee pexxkum. b

pouecca 3aroy

K 4ncny rubkux cucTem 0THOCSTCA B OCHOBHOM 37EKTPO-MeXaHMyecKkme UHCTPYMEHTS), §

WHCTDYMEHTApUi BOCTaTOYHO MOXOX BHEWHe Ha 0GOPYROBaHWE MACTepa-Hoxog -
(To4una, NEHTOuHbIE WANKIOBANLHbIE CTAHKU U MP.), HO UMeEET psaa OTIINYUTENbHbIX Lll{mn(a
CBASAHHDIX C 3aT04HOM cneunanusaume. MeHbluas NpOU3BOANTENLHOCT KOMNEHCH -

E Dyercs
Gonbluleit TMOKOCTbI0 — OH OCHALLEH CEUManbHIMU HanpaBASIOLMMA 1 }lep)KaBKaMlj( ng”
KIIMHKW, perynaropamu CKOPOCTK BpaLLEHUsi, cuctemamm noja4n oxnaxnaroLien )KM.QKOCTMﬂ

np. 310 no3songer OCYLLECTBNATL HE TOIbKO 3aTOYKY, HO U MENKMIA PEMOHT HOXeil.

Puc. 63.1. 3ato4Has matwmHa Tormek.

Puc. 63.2. 3atoyHas mawmHa Makita.
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/60MbLLYI0 W3BECTHOCTb MONY4MNM [BE MOAOGHbIE CUCTeMbl: TOrmek C BEPTUKaNbHbIM
‘qoN0KeHeM abpasuBHbIX KpyroB npamoro npocuns v Makita — ¢ ropu3oHTanbHbim
'onO)KeHueM Kpyra njockoro npsmoro npodwuns Aans pa6otbl ero Topuom. Tormek
aBMAeT 000/ BUAOU3MEHEHHOE HN3KOOBOPOTHOE TOYMIIO C ABYMA KPyramu — 3aT04HbIM
304HbIM. KpOME TOro, CTaHOK OCHALLEH BaHHOW C OXNIXXAAIOLLEI XUAKOCTbIO, B KOTOPYIO
4HO MOrPYXKEH LWNOBANBHbINA KPYr, 1 PEryNPYeMOil CTOMKOV C MPUCTIOCOGIEHUAMM Anq
oMIIEHNA 3aTa4NBAEMOr0 WHCTPYMeHTa. [OCTOMHCTBA CUCTEMbl — UCKIO4EHNE Neperpesa
Wi MPOCTOTA: [N 3aTOYKM KIMHOK YKNajblBAETCA NNaLIMs Ha OMOPHbIA CTONMK CTOWKY W
elaeTcs BOOMb nepudpepun kpyra. Hepoctatkum — BorHyThie PK, copmupoBaHHbie
oM, TPYAOEMKOCTb MPOLECca CMeHbl LWNGOBAbHBIX KPYrOB PasfiniHON 3epHUCTOCTH,
06CcTBO PaboTbl C KPUBOMMHEAHBIMU PEXYLLMMI KpomKamu. Kpome Toro, CTOMMOCTb
oiictBa — 6Gonee $400. Makita KOHCTPYKTUBHO HamoOMWUHAET NpPOMrpbiBaTeNb ANs
INAacTVHOK: MIOCKMA TOPLEBOI KPYr OCHALLEH CUCTEMOI OXNaXIEHWS, MPEACTaBAOLLNN
y60i HEOOJIbLLION pe3epByap, pa3melleHHblii Haf Kpyrom. CTaHoK OCHALLEeH perynupyemoi
0if C HaKNOHSAOLLENCS NAMTOM. MpuHLMN 3aTOYKM — aHanoruyeH. CToMMOoCTb YCTPOCTBA —
300. [locTouHcTBa — npsmasi copma PK, ucknioveHve ee neperpesa. Hepocrarku —
1OXHOCTb YXOZIa 32 NOBEPXHOCTHH) TOPLIEBOr0 Kpyra W TPYAOEMKOCTb €ro 3ameHbl. JToro
pfi0CTaTKA NMLLIEHA CxoAHas cucTema \Veritas, MCMOMb3yOWas B Ka4ecte abpasuBHOIO
PyMEHTa Konbua LnuchoanbHoin Gymarv. OfHAKO, MOCKOMbKY LUKYpKA MCMOmb3yeTcs
(io, Ha Veritas Bo3pacTaeT puck nepexedb PK npu 3atoyke wau npaske, a o6Luee
IM4ECTBO LNNchOyMaru no CTOMMOCTY HAMHOIO NPEBOCXOANT CTOUMOCTb TOYMIIbHOO KaMHs
oro pecypca. CtoumocTb ycTpoicTea — Gonee $400.

l Fpynna MHCTPYMEHTOB M MPUCNOCO6/eHN NPefoCTaBseT nonb30BareNio Kyaa Kak
Lyl CBO6OAY BbIGOPA YIMOB 3aT04KW. CUCTEMbl 3TW KOHCTPYKTUBHO MPEACTABNANT
0/ HanpaBnALiMe, ONPeAeneHHbIM 00pa30oM OpUEHTUPOBAHHbIE K a6pPasnBHbLIM
TpymeHTam. OHUM MOTYT ObiTb BNIEKTPOMEXaHNHECKIAMM U PY4HBIMIA.

Bonee M3BECTHbIM (32 Py6EXOM, KOHEYHO) ABMseTCA nocTasnsembli dupmoli Dick GmbH
DOMECCMOHANbHBIA 3aTO4HOIA cTaHoK SM-111. KOHCTpPYKTMBHO OH MpefcTaBnsier Co60M#
0JI0XKEHHbIE HA O[IHOM OCY [1BA OXNAXKAaeMbIX 3epKabHbIX Kpyra B BUAE LIMTNHAPUYECKNX
Kpyru H13K0060pOTHbIE — 225 06/MMH., OCHALLLEHbI MarHUTHBIMU fiepXXaTensami KIMHKOB
TYNUPYeMbIM YINIOM HakfoHa K mnockocTu winndosanmsa (ot 10° go 25°) u cpeacTsamm
BKY TOPLEBOI NOBEPXHOCTM Kpyra. CTaHoK MMEET JOMONHUTENbHbIA MONNPOBASbHbIN KPYT
 CHATUS 3ayceHua 1 NpaBOYHOE MPUCTIOCOONEHNe, MPejcTaBnAtollee coboii napy
LAIOLMXC HABCTPEYY MENKO3EPHUCTBIX MOAMPOBasbHbLIX Kpyros. [locnefoBarenbHas
d00Ta Hag 3aTynneHHbIM KIAWHKOM WMMEET CReAytolwuin BUL: KITUHOK YKPEennisaercs Ha
IUTHOM Jepxatefie B paioHe MATKA M MPOTATMBAETCA BAOML MIOCKOCTU LUIUGOBAHMA.
1€ HECKONbKMX LIMKNOB Ha MPOTMBOMONOXHOIA CTOPOHE PK 06pa3yetcs 3ayceHel, v KIIMHOK
Q0T 3aTayMBaTh Ha NPOTMBOMONOXHOM Kpyre aHanoriyHbiM nytem. 06pa3oBasLLniiCs
YCEHEL| ynansioT Ha NONMPOBaNbHOM Kpyre. 3asepluaiolias CTagws — MpaBka Ha nape
Palliatolmxcss  HaBCTpeYy [0BOJOYHbIX KPYroB. [lOCTOMHCTBA CTaHKa — BbICOKas
0U3BOAVTENLHOCTL (60Mee 2500 HOXeW [0 CMeHbl KPYros), MPOCTOTa, 630MacHOCTb.
0CTaTKN — BbICOKASA LigHa Ha PacXoAHbIe MaTepuanbl 1 camoro ctaHka (6onee $3000).

B8 0CTYNHLIMK MO LEHE PELLEHUSAMI SBNAITCA MOMENV 3aT04HbIX MawmH Tuna Chef's

N0iCe. KoHCTpYKTMBHO OHW MPEACTABASIOT COGOM A8e UnW 6Gonee Napbl BPALLAIOUIMXCS
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BCTPEYHO 3aTOYHbIX NIEMEHTOB KOHWU4ECKOM (DOPMbI, 3aKPbITBIX KOXYXOM C BBIMOMHEHHb
B HEM HanpaBMsOLUMMM ANA KNIMHKA. 3aTynieHHblit KNMHOK NOCNEA0BATENbHO NPOTAMMBagye,
4epe3 HanpasnAIoLMe C Pa3HbIM YITIOM HaKNOHA: Ha NEpPBOM dTane NPOUCXOANT KOPpPekyy,
(hopmb! CMIyCKa Ha MeHbLUNX Yrnax K BEPTUKALHOM OCH, Ha CTIEAYIOLLMX — YCTPAHEHME Cnepgy
OT KOPPEKLUN W/unu [0BOAKA PeXyLLeil KpOMKM [0 KOHANLUMKM HA 60MbLUMX YrraX. Liewy, vr
6onee LWaAALMe — B 3aBUCUMOCTY OT KosnyectBa nap Ao $500. Hepoctatok — B0CTaroyyq
GbICTPbIN U3HOC PK HOXEiA, NOCPEACTBEHHOE Ka4eCTBO 3aTOYKN.

Puc. 64. 3aT04HOI CTAHOK C BPALLAIOLNMUCS ANCKAMN.

. : cA
Puc. 65. [1e craguu 3atouku Chef's Choice: 1 (cnesa) — hopmupoBaHne HoBbIX CMyCKOB BpaLuatoLuW"”"MH
KPYNHO3EPHUCTLIMI anMasHbIMM auckamu, 2 (cnpasa) — chopmuposanne PK MenKo3epHUCTE!
3aTO4HBIMM JUCKaMU.

"
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. 66. 3aT04Ka KNMHKa Ha py4HOM V-06pasHOM CTaHKe.

fbHEMLUAM YOELUeBNEHNEM KOHLENUMM SABNAIOTCA pPy4Hble TO4Mna, paboTtawwme no
OMy NPWHUMMY. OMEKTPONPMBOLA 3aTOYHbIX 3JIEMEHTOB YXe He NpefyCMOTPeHO:
gHUE abpa3vBHbIX 3/1EMEHTOB MPONCXOANT 32 CHET Pa3MeLLeHUs 0Cel BpalleHns nog
K MIOCKOCTI NPOTArMBaHMS KnuHKa. LieHbl — ot $150 (3a ka4ecTBeHHbIE SMOHCKWE) A0
y6. (32 HeKa4ecTBEHHble OTEYECTBEHHbIE, rOe B Ka4ecTBe abpasuBHbIX WHCTPYMEHTOB
b3YIOTCA HAbOPHblE LWAbbl M3 3akaneHHoi crtanu). Hegoctatkm — Te Xe: 6biCTpoe
6atbiBaHne PK HOXa, HM3KOE KayecTBO 3aT04KW. Heckonbko 6onee WAfamMMn HOX

oTcA V-06pasHbie TOYUNKM, NPEACTaBAALLME CO60i1 Napy abpa3uBHbIX MHCTPYMEHTOB B
CTEPXHEi KpYrnoro, 3/MNTUYECKOr0 UK TPEYrofibHOro CeYeHuns (pexe — HECKONIbKO
TEPXHEei pasHOi 3epHUCTOCTM), YCTaHaBNNBAEMble MO ONPeAeneHHbIMI yrnamu B
CTUS 0CHOBaHWS. [1BVKEHME N0 3aTO4KE TYT KOMOUHUPOBAHHOE — HapsAy C TAHYLUUM, OT
| K OCTpUI0, NPUCYTCTBYET BO3BPATHO-NOCTYNATENIbHOE — CBEPXY BHU3. Hanpasnstouime,
Ve NONOXEHME KNMHKY, TYT OTCYTCTBYHOT — UX POJib BbIMOJIHAOT CaMU CTEPXKHY U pyKa
bllnka. Kak npasuno, Takue To4unku umetoT ueHy ot 300 go 3000 py6ned. Ouu
Hbl KaKk CpeAcTBO 6bICTPO monpasutb PK, HO B Ka4ecTBe CPeACcTBAa PEMOHTA KNWHKA
n4ecku 6ecnonesHbl. OrpaHMyeHHOE KONMYECTBO YITI0B — OfVH, pexxe fBa. TpebyoT ans
bl TBEP/10i4 rOPU30HTANIbHON MOBEPXHOCTH.

CIEAHUM MO CnNUCKy WHCTPYMEHTOM — PbIYXHOW ToYunkoi Tuna Lansky mMoxHO
0BaThCsl M Ha Becy. KOHCTPYKTMBHO TO4MNKa Npencrasnser coboii cuctemy u3 AByX
B11HOB, MeXy KOTOPbIMM 3aKpennseTcs 00yX KIMHKA. 3aTo4ka OCYLECTBNAETCS
10, nytem nepemelleHus Baonb PK He6onbLuMx abpasuBHbIX 6pYCKOB, HanpaBneHue
SHUS KOTOpbIX OMPeaensieTcss A0CTAaTOYHO MPOCTOW CUCTEMOW CTEpXKHeid, CBOOOAHbIE
| KOTOpbIX BCTABNAKTCS B OTBEPCTUS HA CBOGOAHBIX KOHLAX KPOHLUTEAHOB. [JOCTOMHCTBA —
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B 3akntoyeHuu MpefCTaBieH nepeyeHb Hanbonee NonynsaApHbLIX TOHUIOK, pacnpeIIEHBHHbm no

rpynnam:

ik

2.2.

2.3.

2.4.

25

Py4Hble Npucnoco6ienns ¢ HanpapAsoLLUMK:
Buck HoneMaster

DMT Aligner

EdgePro Apex

GATCO standard system

GATCO diamond hone system (X0Hbl)

Lansky standard system

Lansky diamond hone system (xoHbl)

Razor Edge system

Skarb

Spyderco 403 Tri-Angle Sharpmaker ceramic rods w/diamond sleeves
Spyderco 404 Tri-Angle Sharpmaker ceramic rods
Spyderco Fold-a-Vee folding ceramic rod set
WARTHOG V-Sharp (npor3BoacTso no 3akasy Blankner)
WARTHOG Hunter and Diamond (2 mogenu, 6nu3kue no naee k Skarb)
CnoToBble NPOTSHKKM:

Ha ocHoBe kap6upa Bosib(hpama:

Byers SuperSharpener #1

EZ Sharp

Coughlin

Klawhorn pen-shaped sharpener

Klawhorn flat sharpener

Sterling

Spee-D-Edge

Ha ocHoBe antoMOOKCUAHON Kepamukm:

FireStone SharpPocket 1300

FireStone SharpPocket 1302

Henckel TwinSharp

Normark filet knife sharpener

KombuHupoBaHHsble:

Meyerco Sharpen-it

AnmasHble:

Chef'sChoice Model 450

Chef'sChoice Model 460

113 3akaneHHo cTanu:

Edgemaker (4 mogenn)

ANeKTPUYECKNe MALLNHBI:

AMT waterstone system

Chef'sChoice Model 110 electric sharpener
Chef'sChoice Model 120 electric sharpener
Chef'sChoice Model 320 electric sharpener

F. Dick SM-111 FireStone Electric Diamond Sharpener
3aT04Hble CTAHKM Pa3fINYHbIX BALOB:

Master Grade 12V electric sharpener

Norton composite grinding wheel
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Razor Sharp paper wheel system
Charlie's paper wheel system

~ PproCut 2'x72» knifemakers belt grinder
~ gears/Wen wet wheel machine
~ Tormek 10» wet wheel machine

[po4ue BUAbI:

~ Razor Edge Raz-R-Steel
~ KepaMu4eckme Mycatb
~ Mycarbl
~ Spyderco Mini crock sticks
- Zanger Zip-Zaps (Kepamu4eckune CTepxHi ¢ PYKOSATHI0)
~ Lansky serrated blade hone (xoHbl)
~ GATCO serrated blade hone (x0Hbl)
7 Lansky serrated blade hone for Cold Steel (xoHbl)
~ Lansky serrated blade hone for Spyderco (xoHbi)
- Lansky Puck

3aTo4Ka KNMHKa Ha py4HOM pbl42XKHOM CTaHKE.
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CoBpeMEHHOE NPou3BOACTBO HOXEl

TexHonorvs Npou3BOACTBA HOXeN CAenana o BTOPOI M0N0BMHE XX BEKa OrpOMHy)j; D
BnepeA. Mocne npoussefeHHon B 60-70-x rr. MexaHW3auuu v aBTOMaTM3auuy “pouebmok
LITaMNoBKN W 06paboTKM Martepuanos, CO3AaHWS TUOKMX NPOU3BOLACTBEHHbIX HMHMCF“
POGOTOTEXHUYECKMX KOMMIEKCOB HOX M3 LUTY4HOrO AOPOrOCTOSLUEr0 WHCTPYMeHTs pyq" 3
COOpKN OKOH4YATEeNIbHO MPEBpPaTMICA B LUMPOKOAOCTYNHOE (YHKUMOHANbHOE Manen%"
HarnAAHbIM 0Ka3aTeNbCTBOM HeMy CNyXar NonyNApHbIe MHOTONPeAMETHbIE CknagHsig Ho:('
o7 wseiuapckux cupm Victorinox n Wenger, a TakXe HecknagHble oT mgemK"
npoussogutenen n3 Mypbl — Frosts n K.J. Eriksson. MexaHusaumus u aBTOMaTM3au:x
NPOV3BOJCTBEHHbIX MPOLECCOB MO3BONUMA YXe B CepefnHe XX Beka pesko ysenmmz
06beMbl IPOM3BO/ICTBA HOXEN, NOBLICUTL UX KAYECTBO U, FNaBHOE, CHU3UTH LigHY.

KoBKka KNMHKOB HecknagHbix mogeneit 6bina ewe B XIX Beke 3ameHeHa NEPBOHAYaNbHY g
M3roTOBNEHWNE «KOBaHLO0B» — NPO(UIMPOBAHHbLIX 6ONBAHOK, OTAANEHHO HanoMyHarowyyy
GynyLuee 3fenue, Nony4aemblx ¢ NOMOLLbIO NOMELLIAEMbIX NOJ MONOT BKNaAbILIEH i Hafiaaog
— npoo6pasos 6ymywmx wramnoB. C pa3suTueM 060pya0BaHUA MOZIEPHM3MPOBanUch y
MOIOTOBbIE LUTAMMbI, KOTOPbIE PE3KO YBENN4UNM CBOK NPOM3BOAUTENBHOCTb 3a CHET Nogayy
KanMonaaHHoro nucra. ABTOMATbl, MpeAHasHadeHHble AN BbIPYOKM [eTaneil cKnagbi
HOXEN 13 pynoHa MeTanin4eckoit NEeHTbl C NPUMEHEHNEM COBMELLEHHbIX LUTAMMOB, crany
OCHALLATLCA CPEACTBAMYU MeXaH!3aLum: pa3maTbiBAIOLUMMM 1 NIPABUTIbHBIMU YCTPONCTRAMN,
MexaHu3Mamu BasikoBOW Mofadn, HOXHULAMN [ PE3KM OTXOZ0B, CUCTEMami NOTKOB [
TPaHCMOPTUPOBAHNA TOTOBbLIX W3AENUA U T.J. 3Ta TEXHONOTWUS MOMy4Mna LUMPOYailLes
pacnpocTpaHeHne npu MNPON3BOACTBE CKNAAHbIX HOXEHA, W3rOTOBAEHME KOTOPbIX
6a3npoBanocb Ha OnpefeneHHbiX Nekanax (Tpachapetax-liabnoHax), AN KOTOPbIX Gbino
BaXHO MOCTOAHCTBO (popmbl. Mogenn cobupanucb Ha MaHep KOHCTpyKTopa «Jlero» — u3
onpefeneHHoro HaGopa KNMHKOB W HECKONbKWX TUMOB MNallek C npyXuHamu i
neperopoakamu. Kaxablil WwabnoH noj Aetanu pykosTi HOCUM ONpefieNieHHoe Ha3BaHue, 4To
B CO4YeTaHWn C 6a30BbiM HAbOPOM KNWHKOB cnyxuno B Espone u CesepHoi Amepike
KpUTEpUeM B ux Knaccuukaumum.

He cTosno Ha mecTe 1 NpOM3BOACTBO HECKNAAHbIX MOAenei. CerogHs ofHum u3 HauGonee
NepeaoBbIX CNOCOG0B M3rOTOBMEHMS KAYECTBEHHbIX KYXOHHbIX HOXEW fiBnseTcs Hemelka
TEXHONOrUS CUHTEPMETANNNYECKUX KOMNOHeHToB SCT. Mo TexHonorum SCT pasHble HacTh
HOXa MOTYT 6biTb CAENaHbl W3 CTanu, KOTOpPas MMEET OMTUMarbHbIe XapakTepucTuki AN
KaXJ0ro otaensHoro anemenTa. MOoXHO BbIAeNUTb CNeAyoLLAe OCHOBHbIE Lari:

- W3roTOB/IEHNE 3ar0TOBKM KNNHKA;

- 006paboTka 3ar0TOBKM, COCTOALLASA N3 HECKONbKNX CTaauii LLNNOBKN 1 101MpOBKH:
- c60pKa KNWUHKa 1 PyKOSTH;

- OKOHYaTenbHas 3aT04ka HoXa. ;
Heo6xoanMble KOMMOHEHTbI 3arOTOBKM KNWHKA LUTAMMYIOTCS W3 PYNOHHOA CTany. [LJeiiK@
HOXa CO3/jaeTCsi METOAOM MOPOLUKOBOW METanfiyprum — MeTannuyeckuil HODOLUDO
NPEccyeTcs Noj BbICOKUM [ABMEHWEM W CMEKaeTcs B Bakyyme nmpu Temneparype 1300
XBOCTOBMK NPUKPENNSAETCA K LUEIKEe C NOMOLLbH NNA3MEHHOI CBapKM, @ KIIMHOK chKchyeTc"
Ha LUEIMKe C MOMOLLbI0 AyroBOil cBapKM. IMpu Takoi TEXHONOTWN He TOMbKO Ka4ecTBO cramh

1 dhopma OTAenbHbIX fJeTaned BblAepXKWUBaeTCA 6Gonee TOYHO. Haknagky pyKo i
MOHTUPYIOTC METOOM NUThS HA XBOCTOBUK. CTOMMOCTb M3rOTOBMEHWs HOXel MO TaK0
CXEME CHU3MMach BMECTE C KONNYECTBOM 6paka, 3Ha4UTeNbHO BbIPOCNO Ka4ecTBo. e
O6parHas cTOpoHa Mefany — 06e3NYeHHbIE U YCPEAHEHHbIE MO CBOACTBAM MOAENM, noxoX
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ja Opyra, Kak siua OAHOW Hecywku. CoBpeMeHHble MaccoBble MPOM3BOACTBA
ayTeNbHO CMOCOOHbI BbIAaBaTh acTDOHOMMUYECKME KOMMYECTBA Ka4ECTBEHHbIX HOXEM,
acOBOW MATOW KOTOPbIX ABNAETCH OTCYTCTBME MMOKOCTW MPOM3BOACTBEHHbIX JIMHWN,
6pa3HOCTb [U3ANHEPCKMX M KOHCTPYKTOPCKUX pelueHui. 370, B CBOK 04epefb,
poBano UHTEPEC no6uTenen K ManocepuitHbIM U LUTYYHbIM MOJENAM PYYHOW
Kif, MPOM3BOANMBIM B KYCTAPHBIX YCNOBUAX.
‘T OTMETHUTb, YTO Y HOXOBLUMKN-MHAMBUAYANb! He cTOsNM Ha mecTe. Tak, B CLUA oHu
quaM 3aCTPESIbLIMKAMU Ka4eCTBEHHO HOBOTO PbiBKA B WU3rOTOBNIEHUN HOXeEM.
BIEHHbIE MUY aMepUKaHCKUX KON/EeKUUOHEepoB B 70-X KOBaHble HOXM elle
W KaKk Hekas 9KCTpaBaraHTHas BbIX0AKa, Tak Kak nojasnsioLiee 60MbLIMHCTBO
0B MPEANoYUTaNM BbITOYKY HOXEA M3 PAacKPOBHHOr0 Mpokara Ha HEGOoMbLIKX
bHBIX CTaHKax. OZiHaKo NOSIBNEHNE «3aHOBO OTKPbITOM» [aMacCKOM CTanu Bbi3Basno
SHHbIA DYPOP CPeay notpe6uTenei, NpobyauB MacCOBbI UHTEPEC K PY4HOW KOBKE Y
11 YaCTHUKOB.
@ HanpaBneHue [AeATenbHOCTM WHAMBWAYaNnoB — paboTa C HOBbIMW MaTepuanamu,
Kak KO0OanbTOBble W TWUTAHOBbIE CMaBbl, a TaKXe BbICOKOYrNepoamncTas
OHHOCTOMKas CTanb, KoTopas NpocTo 6bina «He NO 3y6am» MPOW3BOLACTBEHHbIM
0CTAM KPYNHbIX MPOU3BOAMTENeR BMNOTb A0 KOHUA XX Beka. V1 mpoMbiLLNeHHOCTb
MPUHSTL BbI30B 4YaCTHWKOB, YTO BbIPA3WNOCh B PajMKaibHOM MOAEPHU3ALMN 1
aLLIEHUN CEepUIAHOTo NPOU3BOACTBA.
'Ha COBPEMEHHbIX MPOM3BOACTBAX YCTYNWUAM MECTO CMCTEMAaM Packpos npokara ¢
0-3PO3MOHHBIM METOZOM 1 Na3epoMm. [POMbILLNEHHbIA YIMEKUCNOTHbIA fladep
bi0 OKOJMO JBYX KWUNOBATT CMOCO6EH 3(P(EKTUBHO CMpaBNsTbCA C 3aKaneHHbIM
[OM M3 06bIYHbIX W BbICOKOYTNEPOANUCTBIX KOPPO3NOHHOCTOMKMX CTasiedt TOMLUHON
3 10 mm. pu 3TOM 3aroTOBKM MOABEPralOTCA MUHUMANbHLIM TEPMUYECKUM U
BCKMM [0BOZKAaM, a TOYHOCTb PAcKpost JOCTUTaeT AeCAThbIX Aoneit munnumetpa. OH
UT Matepuansl, WayLme Ha pyKosTH, — TUTAHOBbIE U anioMiUHUEBbIE Cnasbl. Mpu
y4eHHbIe TakuM cnoco6om nonydadpukarbl TPeOYHT MUHUMAIbHBIX A0BOAOYHBIX 1
HblX onepauuit. LLupokoe BHeApeHue HeaoporMx npecc-hopm Ans HOPMOBKM
13 U30MPEHOBbIX Kay4yKOB 1 TEPMONACTUYHbIX NOIMMEPOB CMOTIIO elle 60Mblue
€6eCTOMMOCTb CaMblX AOPOrKX OMepaunii — C60POYHbIX U OTAENOYHBIX.
Hble W oBanbHble cTaHku ¢ 4IMY cnocobHbl (hOpMUPOBATL BbINYKIIble, BOTHYTbIE
HHO NOCKME CMYCKM, N3rOTaBNNBaTh KIUHKM CI0XKHON reOMeTpuin (BOTHYTbIE U S-
) W ceyeHus, HapesaTb ceppeiTop N6oro npoduns, o6pabarbiBath 00YX,
BNIATL 3aTOYKY, NMPOWU3BOAUTL MOMMPOBKY WU MatupoBaxue. [1pofykuua ABYX
X npoussoautenei — Siepmann Corporation u3 3onuHreHa u Heinz Berger
Ifabrik GmbH & Co u3 KpoHeH6epra — onpefiensieT NNL0 COBPEMEHHOW HOXEBOW
M Avepuku v AnoHun. MHore onepauuy Npou3BOAATCA Ha 06enx CTOPOHAX KNUHKA
BHHO, npuyem 3a ofuH npoxod. Mogens WwnudoBansHoro ctanka GM-5-CNC ot
N CNoco6Ha No 3afjaHHON MporpamMme MOMHOCTbIO aBTOHOMHO 06pabarbiBath He
OflbluMe MOBApCKUE U OXOTHMYbM HOXM, HO Aaxe Meyu, cabnu u apyroe
‘J'IVIHKOBOB X0NIOJJHOE OpyXue. 3arpyska 1 BbIrpy3ka 3aroTOBOK PasHOro Tuna
UTCH Kak aBTOMATUYECKN M3 MarasuHOB, Tak W BPy4Hyto. [pu 3TOM nporpammHoe
SHIE N03BOMAET B CXKATbie CPOKW NEpeiT OT M3rOTOBNEHUA KIUHKOB CKNAAHbIX
NPOU3BOACTBY XMPYPTUYECKOTO UHCTPYMEHTA MY MaHUKIOPHBIX MPUHAANEXHOCTEHN.
b TeMneparypbl 3aroTOBKM, N3HOCA aBPasnBHbIX 3NIEMEHTOB, PACX0Aa OX/aXatoLLeN
W1 npoynx pa6oumx napameTpoB MOMHOCTbIO aBTOMaTu3upoBsaH. 060pyAoBaHue
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OCHALLEHO 3/1EMEHTaMM1 CEHCOPHOTO MPOrpamMMpOBaHNs, NO3BONAIOLLETO B CXKaTbig ¢
c03/1aBaTb NPOrpammbl AN W3roTOBMEHWS HOBbIX Mogeneil. BbicBoboAMBLLNECS Cpepgy
[a/bHOBU[IHbIE MPOV3BOAUTENN CTA/IM UCMONb30BATb HA SKCTIEPUMEHTbI C MEPCNekTygy
marepuanamu u paspaboTky HOBbIX TEXHONOTMYECKNX CXEM.

BbICOKMiA ypoBEHb ABTOMATU3AUMM U MeXaHU3aLuMn NPeAbABNALT BbICOKUE TPEGOBakyg , K
NPOM3BO/CTBEHHON Ky/bTYPE KPYMHOTO CEepuitHoro Npou3BOACTBA. TaK, 3KOHomug Ha
CPeACTBaX MOHUTOPYHTA TEMMIEPATYPHOTO PeXMMA 3aroTOBK KNMHKa B XOZE LNd0Bayy, &
3aT04KN, @ TaKXKe YBENM4eHMe ee CKOPOCTU MOTYT NPUBECTU K AONONHUTENbHOMY otnygy
Ne3BUIAHOI YacTu. 3TO MHOrAA HabMAAeTCa Ha MOAENAx u3 VicnaHum — TeNo KNnuxka UMegr
TBEPAOCTb HAa HECKONbKO eAUHNL Bbile NE3BUAHONA 4acTh BCNEACTBUE Hapyweyyg
TEeMNepaTypHbIX PEXNMOB LUNNGOBAHNA 1 3aTOYKN.

ABTOMaTN3MPOBAHHbIE COOPOYHbBIE KOHBEWEPbl CO BCTPOEHHbIMUA CUCTEMaMU KoHTpopg
MO3BONAIOT OCYLIECTBAIATL COOPKY MOAenedt Ge3 yyacTusi Yenoseka, Ha HOMK KoToporg
0CTAETCS MOfI4AC TOJILKO KOHTPOMb 32 PaGOTON aBTOMATVKI. TeM He MeHee, MHOTUe tinpwy
0CTaBNAIOT OKOHYATESNbHYI0 COOPKY [I0POrMX Manocepuitibix MOJenen HenoBeKy He Tonkg
NOTOMY, 4TO OTNaAKa KOHBIAEPOB NMOJ HIX HEPEHTA0EsIbHa, HO U B CBA3W C TEM, YTO NONHOCTLi
3aMEeHNTb 4e/10BEKA MaLLIHA MOKA He B COCTOAHMN.

CeroaHs Mbl CTaHOBUMCA CBUAETENAMU CTPEMUTENBLHOTO CONVKEHUA 3apy6exHoro
KPYMHOCEPUIAHOTO 1 KYCTapHOro npou3BoacTBa. [10fiBNEHWE HA PbIHKE HEAOpOroro
060py/I0BaHUS N CTAHKOB MO3BOMAET YACTHWUKY [OCTATO4HO ObICTPO MPOM3BECTU €ro
aMOPTN3aLI1I0, U3rOTOBASASA CBOM MOJENN B JOCTATOMHO GOJbLUIMX KOMUYECTBAX CKPOMHbIMM
cunamu mactepckon u3 3-5 4enosek. B TO Xe Bpems BbICOKas MMOKOCTb COBPEMEHHbIX
NMPOM3BOACTBEHHBIX JIMHUIA NOMOraeT KPynHbIM (DUPMam BbIMyCKATb EXEroAHO HECKOSbKO
OpUrMHanbHbIX MOAENeil MenKUMU CepusmMu, a BbICOKAas CTeneHb aBTOMATW3aLui
NpOU3BOACTBA NO3BONSET PE3KO YMEHbLINTL KONNYECTBO BOBMEYEHHbIX B PON3BO/CTBEHHbII
LMKN paboTHUKOB.

®upMbl MOKYNAIOT HOBbIE TEXHUYECKME PELIEHNA W HAXOAKM [An3anHa y momnynsapHbiX
WHAWBWUAYANOB, B TO BPeEMA Kak Te CO3JAtOT HOBble 06pasubl, passuBas M TBOP4ECKH
nepepabatbiBas  KOHLIEMUMM, 3aN0XKEHHble B  MONYMAPHbIX CEPUAHbIX  MOAENsX.
TMPOMBILLNEHHVKM 0OPATININ CEPbE3HOE BHUMAHWE HA HYXX[bI KYCTapei, Npon3Boas He TOMbKO
HeJ0poroe 060PY0BAHME, CTAHKN U PACXOAHbIE YACTU K HUM, HO W ChypHUTYPY K HOXaM,
yNOGHbI (hOpMaT NMCTOBOrO MPOKATa HEPXaBElOLWMX CTaneil, cniasoB W pasfiudibiX
NNACTUKOB. YacTHWKM aKTUBHO BKMKOYAMNCH B pPeKNaMHble Kamnanuu CepuitHblX
NpOU3BOAUTENEA 1 Pa3PaboTKy AN HUX IKCKMKO3UBHLIX AM3ANHOB W KOHCTPYKTOPCKMX
peLLeHuni.

Kpome TOro, Heb3s He ynoMsiHyTb U 0 XapakTepHbix TeHaeHumsx XXI Beka. 970, B nepayt0
04epedb, 06LLee YMEHbLUEHME MACCOBO-TaBAPUTHBLIX XapaKTEPUCTK HOXeiA. MpuHmHa 3Tor 0-
He TONbKO M3MEHEHWe YCMOBUA XU3HW, MOBMEKLUEe YaCTU4HYH yTpaTy HaBblKOB Brafeti?
LNVHHBIMU KNIMHKAMK, HO 1 LIWPOKOE PacnpoCTPaHeHne HafleXKHOro OrHecTpesibHoro opyXii:
OKOHYaTeNIbHO MEePEeMEeCTUBLIEr0 HOX W3 paHra BCMOMOratefibHoro opyxus B parr
MHCTPYMEHTA. JTOMY COJeiCTBOBANO UM 3aKOHOAATENbCTBO, KOTOPOE B GobLIMHCTE®
LUMBMIM30BAHHbIX CTPaH MJAHOMEPHO BbIAABMNBANIO HOXW, MPUTOAHbIE ANA HaHeceHMg
CPEAHUX U TSHKKWUX TENECHbIX MOBPEXAEHWA, U3 ObITOBOr0 06MXOAA, MOYTH nogoemecT! ‘
0CTaBMB MpaBO HAa WX HOLIEHME 32 COTPYAHUKAMW CWIOBbIX BEAOMCTB U, C GonbuHH
Or0BOPKaMM, OXOTHUKAMMU.

MeHsieTcst  reorpacovst npou3BoAcTBa HoXei. CerofHs KOHKypeHuuio seayLumm MY
npoussoautensm u3 CeepHoi Amepuku, AnoHun v EBponbl cocTasnifer movuHbiit 1

by

MMpoBHM
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CoBpeMeHHOE NPOU3BOACTBO HOXEWN

,0r0 LuMpnoTpeda u3 Makuctaxa, Kutas u bpasunuun. Hejoctatok KaqecTsa 3T Mofenu
cUpYIOT TVOKVM 1 ONepaTuBHbLIM OTKNIMKOM Ha MOJHbIE MUDOBbIE TEHAEHLUN U KpaitHe
| LIHOM.

6pa3oM, MUpOBOE NPOU3BOACTBO HOXEN BCE ELUe COXPaHSET MHOTOYKNAAHOCTb.
0 COBPEMEHHBIX MPOMbILLTIEHHbIX MPOU3BOACTB 1 XOPOLIO OCHALLEHHbIX MACTEPCKUX
MpON3BOANTENEA W3 Pa3BUTLIX CTPaH 3Ha4UTENbHOE MECTO B Pa3BMBAOLLNXCS
. 3aHUMAIOT He6oNbLUNe PEMECTIEHHbIE MACTEPCKIUE U OTAENbHbIE KYCTapu, KOTOpbIe
q He TOMbKO Ha MECTHbIii PbIHOK, HO W Ha 3KCMOPT. Tak, HenmanbCKue Kykpw,
MiiCKME OanUCOHTY M NapaHru, CpeaHeasnatckue nyaku, a Takxe Apyrue opmbl
bHbIX HOXXEBbIX U3JENNiA, MPOU3BOAUMbIX HA UX POLUHE MO JPEBHUM TEXHONOTUAM,
¢Sl YCTOM4MBbIM CIPOCOM CPEfN KOMMEKLNOHEPOB 1 Nto6UTENen KIIMHKOB.
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MpocToit cknapHoi

CyabOy CKNajHOro HOXa Kak MHCTPYMeHTa U (heHoMeHa 0TCneanTb B UCTOPUN focrg
CNOXHO. B OTNM4Me OT OpYXWsi, COCTABASBLIErO MPeAMET ropAOCTY BRafenbua y 06hg

KOMNEeKLMOHNPOBAHWS, HOXM BCETa UMEN Cyry60 YTUIMTApHOE HasHayeHue. 1 omomeH:T
K HUM GbINO COOTBETCTBYIOLLEE: UX UCMONb30BANM HA M3HOC. CYWIECTBYIOWIME Konpegy .
HOXe/ MPOLLNOT0 CO3AaHbI JOCTATO4HO N03/HO. MPeACTaBNEHIS O CKNAAHbIX HOXax Tex
Mbl MOXEM MOMy4UTb MO JaHHLIM apXeonoruyeckux packonok. W3BecTHo, yto X0POu
COXPAHHOCTb BbIMONHEHHOTO M3 MeTanfa apTedakta — CKOPee MCKIYeHue, Hauoneg
FIPEBHHE CKIIaIHbIe HOXW, AOLIEALIME 0 HALLIETO BPEMeHU, JATUPYIOTCS BDEMeHaMM saqy,
PuMCKOA umnepun. KOHCTPYKUMS X BOCTATOMHO TEXHONOTUYHA: NIMCTOBUAHBIIL Knuwoy ,
CKMenanHas U3 [BYX MOMOBUHOK PYKOSTh, BbINONHEHHbIE NMTbeM. BCe M3 Gpowsy,
KOHCTPYKLWYM CKNaAHbIX HOXEH, BbIMONHEHHbIX 13 MeHee AO0NTOBEYHbIX MaTepUarnos, Moy,
NWWWb rafatb.

T0Y4g

3noy

Ckopee BCero, BbIMOAHEHbI OHM Obin 663 0C06bIX 3aTei. MpuHLMN ux paboTsl Ao cux nop
UCMONb3YETCA Ha OMacHbIX 6pUTBAX. B KyCke pora uinu ApeBecuHbl BbINOMHANM NPOLONbHI
npomnu HauCKOCOK. B ToW YacTu YepeHa, KoTopas nMpopesanach HackBO3b, BbICBEPNMBANOgh
otBepcTie. CKBO3HAs 0Cb 3aXvMana Mexay 06pa3oBaBLIMMAUCS MONOBUHKAMY HepeHa natky
KNIMHKA, B KOTOPOM TOXE BbIMONHANOCh OTBEPCTUE. B 3aKpbITOM MOMOXEHUM KAUHOK
YOEPXKUBANCA BHYTPYU 32 CHET CUIbI TPEHUS B LLIAPHUPE U CNOCO6A HOLLIBHNS: 3@ BbIMOMHEHHbIN
B BUZE NETNN YLJIMHEHHbBIA BbICTYN HA MATKe. 3a 3Ty NETN0 HOX 1 HOCUICS MPUBS3AHHbIM K
nosicy: KapMaHbl Ha OfeXae NOABUNNCH MO UCTOPUYECKUM MepKam CPaBHUTESIbHO HEefaBHO.
Ho rnasHbIM HasHayeHuMem BbicTyna 6bina (OYHKUWA ynopa Ans KAWHKA B OTKPbITOM
NONIOXXEHUW: KNWHOK MpeacTaBnsn co60M Hekoe NOAo6Me KOPOMbICAA, OLHAM KOHLOM
KOTOpPOro 6bl1 caM KNWHOK, @ APYrum — BbICTYM, YMUPAIOLIMACA B CMWHKY YepeHa i
YOEPXMBAKOLUNA KITMHOK OT ONpOKWAbIBaHUA Ha 06yx npu paboTe. Yke Torma nossumnch i
HOXW-NEPEeBepTLILLN C ABYMS KIIMHKaMU: Ans rpy6oin paboTbl U AeMKaTHbIX 3afad.

Puc. 68. BocTo4HoeBponeickne HoXiM Cenbekix Xxutenei, koHew XIX seka:
a - CknajiHoil CKOHLIEBOW HOX, Banaxus; 6 - cknagHoi ogHOG04YHOBbINA HOX, LLlymasa.

: cTbt0
Mpu BCeX [OCTOMHCTBAX, OGYCMOBNEHHbIX MPOCTOTOA W peMOHTOHDWrOﬂH%auMM
KOHCTPYKLIM, €6 KDUTMHECKMM HEROCTATKOM 6binia HeBbICOKas HamexHocTb (MK

MpocToit cknapHoW

Maneitlumit NIMT WapHupa — 1 Nanblibl BNafenbla noaBepranuch HelyTo4HOMY

mopesa ot CaMomnpou3BObHO CIIOXKMBLLEr0CA Ha HUX KuHKa. [pobnema pelsanach

oBaHWeM (hOpMbl BbICTYMA-CTONOPA: €r0 BbIMOHSNMA YANMHEHHBIM C TEM, 4TOGbI
galollas PYKOATb KWCTb BbIMOMHANA Mpu pese ponb 6nokupatopa. [pyroil

MO Oblna BbICOKAs HArpy>XeHHOCTb OCH. MoMUMO LMKANYECKNX HArPy30K, UMEHHO Ha

acTb PYKOATW nonajana Bnara C KiuHKa. Moatomy upaes ynpo4HeHus LapHupa

fjacb BOCTPE6OBaHHOW [OBONMbHO GbICTPO. Hanbomee MPOCTbIM U TEXHOMOTMYHBIM

em Obina napa a6, yctaHaBnuBaemblX MOA packnenaHHble KoHLbl ocu. LLai6bl

3HO YBENWYMBANW PECYPC PYKOSITW, CBSI3AHHbIA C HEOGXOAUMOCTbI) PErynspHoro

MblBaHUA OCU, HO He o6ecreynBani pagukanbHOro ynpo4HeHUs KoHLa 4YepeHa.

y Ha YePEeH CTann CTaBUTb OKOBKY: Pa3pe3H0e METaNINYeCKOe KOJIbLIO, yNpOoYHABLLEe

‘B €ro Camoil Harpy)XeHHO 4acTu. VIMEHHO TakOi KOHCTPYKTWB AOCTAaTOMHO [AONTO
1901 06MNK CKNagHOro HOXa NpoLunoro.

eKWl FOCMOACTBYIOLIMM HbIHE MPEACTABNEHUAM O BOMbHWLE, LAPSLWEA Ha ynuuax

eBEKOBbIX FOPOJOB EBPONLI, rOPOACKME MarucTparbl 6b11 BECbMa HETEPMUMbI B BONPOCE

B npaBHOVI BOOPY>XEHHOCTW. [laKe NpUBUIErMpOBaHHbIE COCMOBUS MO NO3BONUTHL

IMETb MPY NPOTy/Kax no ropody NOAHOLEHHOE X0N0AHOE OpYXMe Aaneko He Bcera. HTo
pUTH O MEPCOHAX, MPOMbILLIABLUMX HA Y3KUX FOPOACKNX YNI04Kax pa3boem, a Takxe ux
BHHbIX “KNNeHTax” U3 NpoCTONOAMHOB. U Te 1 apyrue no 3akoHy 6bian NuLLEHbI NpaBa

b B FOPOJE HE TONTbKO OPYXKWE, HO 1 HeCKNaaHble HOXU. G 60NbLLON A0NEN YBEPEHHOCTH

npeanonaratb, 410 (OUKCATOP KNMWHKA BriepBble MOSABUNCS B FOPOACKOA 4epTe
DOMEIACKMX rOCYaPCTB UMEHHO Kak NoMbiTKa MPUCNoCcoGUTL NErabHbIA U J0CTaTO4HO
MHCTPYMEHT — CKNMAZHOI HOX — NS HYXK[ CaMOOGOPOHbI U HaNaJgHus.

3CKUA HOX CpepHEBEKOBbA

BHHAA» KOHCTPYKUMS CKNafHWKa OKasanacb COBEPLIEHHO HEnpUrogHoi ans
YECKNX XBAaTOB W MAHMMyNALWA HOXOM, ONpefenseMbix HyXAamu NOoeAnHKa.
CPEACTBA CamM03alLMTbl TaKOW HOX MPEACTaBAS OMAacHOCTb MPEXAe BCEro Ans
Bnagenbua. Hanbonee NpocTbiM 1 MOHATHBIM PELLUEHUEM, KOTOPOE Camo NPoCcKUIoCh
U3aunn, 6bina [OMOAHMTENbHAA MPYXMHA-3ATbIIbHUK, KOTOpas (akTuyecku

10 4acTb CMUHKK: BbITHYyTa# B NPOAOSILHOM HaAMNpaBneHUWW nnockKas npyxuHa
ANAch B CPefiHen 4acTu AOMOSHUTENIbHON 0Cbo. OfnH KOHel KOpOMbICNna ynupancsa

Ce6e He 3aKpbIBaNCs, BbICTYM HA NATKE YKOPOTUNCA [0 HECKOMbKUX MUMTIUMETPOB U
U1 Ha 06YLLIOK KNUHKA. TaM-TO OH ¥ BXOAUN B 3aLienneHue ¢ NNacTUHYaTbIM CTOMOPOM
CreuranbHoe oKHo.

WMMANbHLIM  OTIMYMEM OT «PY4HOI» GNOKMPOBKW GbiM MPUHLMM PaGoTbl Takoro

- B otnne ot gnunHoOro BbICTYNA, KOTOPBI B 3aBUCUMOCTI OT HANpPaBREHUs YCUUS,
BMOTO K KNuHKY, ynupancs nn6o B CIUHKY PYKOATH, MU60 B NafoHb PYKM, Takoi
padotan Ha cxate wunu pacTskeHue. [poJonbHbIl M3rM6 KOpOMbICHA, TakiM
€le 1 [OMONHUTENbHO YBENMYMBAN )KECTKOCTb (pukcaTopa Ha cxatue.
OACTBO €ro 6bIN0 CPABHUTENLHO MPOCTHIM: NAACTUHA NOATMGanach COOTBETCTBEHHO
.e CMIUHKN TpagMUMOHHOWA PYKOATYW, BbIMOMHEHHOW W3 LENbHOrO Kycka pora unu
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TBEPAOA ApeBecHHbl. LLInpuHa BbiCTyna Ha NATKe NOArOHsNach K pasmMepy OkHa g CTong “qMdeckMi Kapkac yopanu BHYTpb HOXa, CGOpKa KOTOPOro Temepb HanomuHana
TeM CambiM NIOT B MPOAONLHOM HANPABNEHWM CBOAWNCS K MUHAMYMY. Dopya p s opnerue 6yTepopoaa: KNMHOK 3aKpennsncs Mexay AByMs NAacTUHamyu — nnawikamy.
BbIGMPANach Tak, YTOGbI NPU OTKPbIBAHWM KNMHKA OHA MNIaBHO OTXXMMana cTonop go MOMeHI;M y iiaLukamin Co CTOPOHbI CMIMHKY CTaBMAach NPOCTaBKa-NPYXWHa, KoTopas pa6oTana Ha

3ax0[ia BbICTyna B OKHO. [1ns pa3b/0KMPOBKM CTOMOPA B PaioHe OKHA BbIMOMHANMCE Letan
Kpenexa K Hemy KosbLia Ui He60oNbLIOro pbivara. Bo3feicTBya Ha HUX, MOXHO Gbip OT)KGT:

CTOMNOP, BbIBECTWN BbICTYM NMATKN U3 3aLieneHns n CNoXutb HOX.

MpUHLMNE, YTO ¥ NNacTUHa-cTonop. OTAnyMe GbiNo OJHO: NPOCTaBKa 3akpennsnach
,HO, CO CTOPOHbI FONOBKN PYKOSTW. [10BEPX TaKOro «CKeneta» MOMW CTaBUTLCS W
(i: MOCKOTIbKY TPeGOBaHWS MPOYHOCTW K HUM OTOLINM HA BTOPOW MAaH, NOMUMO
j1 pora nosiBUnack KoCTb, MepNiamyTp, 4YepenaxoBblii NaHUMPb U NPOMe MaTepuansl,
Mecs PanyioLLum a3 BHELHUM BUZOM. Takas KOHLEnUMs c60pku He npetepnena
ji 0O CETOMHSALUHEr0 HS, HO BOT CO CTOMOPOM MPULLIIOCH ELUE MOBO3UTLCS.

aa npyXuHa

: u: CcTOMOpa NpeabsBNAN0 K HeMy [J0BOMbHO MPOTUBOPEYMBbLIE TpeGoBaHus. Boiias B
Ue C KIIMHKOM, OH JOJDKEH Oblfl paboTaTb C MakCUManbHOI XECTKOCTbH Ha CxxaTue
ue. B MpOTMBHOM Cry4ae HOX CTaHOBMACHA TpasmoonaceH. OpHako Ans Toro
aflbIBATLCSA U OTKPbLIBATHCA, TOT XK€ CTONOP A0JKEH ObITb JOBOMTbHO YNPYrivM Ha U3ru6.
TO/bKO YXWLLIPEHS HE LW KOHCTPYKTOPbI MPOLLINIOF0, YTO6bI Pa3peLLnTb 3Ty aunemmy!

3

aTb BbICOTY BbICTYMa Ha NATKe? 3T0 HewndbeXxKHo noBnever GonbLluve Yrbl uarnéa
| PN PacKpbITUM W CKNafbiBaHWU. TO €CTb XKECTKOCTb eLie 6O0Mblue CHU3UTCS.
b )KECTKOCTb cTonopa? [lpupeTcs CknaabiBaTb HOX BABOEM. Ha Hoxax crtamu
CSl MACCUBHbIE OTXMUMHbIE PblYarn i AONOMHUTENbHbIE 3aMOYKM, Y4TO YCIIOXHANO U1
NAN0 KOHCTPYKUMIO. Ha naTkax nosBnsnauMch M ucyesanu 3y6ubl, KOTOPble, MO
uX ngobperaresnien, 6blTn NPU3BAHbI MOBLICUTb HALEXKHOCTb CLEMMEHUS KMNHKA C
oM. [IpyXuHy fenanu HabopHOIA, U3 HECKONbKMX 4aCTen, YTO MO3BOMSANO CHU3UTL
b Ha U3rn6, HO COXPaHWUTL ee B NPOAONbHOM HanpasneHuu. K coxanexuto, Bce 3Tn
N03BONSANN 00€CNeYnTb COYETaHWe BbICOKOW HAfEXHOCTW C AOCTYMHOM LIEHOM.
nosiBUNOCH NuLlb B XIX Beke 1 6b10 CBA3aHO C... Yacamu.

Puc. 69. 3amoK-TpewLoTKa Ha ucnaHckom HaBaxe cepefnHbl XIX Beka.

OpHako, peluns npobnemy ukcaumn KNuHKa, HOXOBLLMKN NPOLLIIOTO CPasy CTONKHYMMCS ¢
npo6nemoi MHOro poga.

butBa 3a NPoYHOCTHL
Por v gepeso, kak matepuasl CTECTBEHHOTO NPOUCXOXIEHNS, [OBOSILHO HEMIOX0 [epXani
HEBbICOKME Harpy3KN Ha LIapHUP, BO3HUKAIOLIME B NPOLiecce pe3a. Ho BOT A MHTEHCUBHIX
AMHAMUYECKNUX UM YAAPHBIX HArpy30K aTi MaTepuarbl 0Ka3anuchb He CAMLLIKOM rofHbl. Ha
nepBbIX 3Tanax ynpo4HATh MbITANNCH CaMble Harpy>XEeHHbIE MECTa, U NMPEX/E BCEro — LUapHUP.
Camblil pacnpoCTpaHeHHbI NPUeM — pa3pesHoe MeTaINYeckoe KOmbL0-0KOBKa, KOTOPoE
NpensTCcTBOBaN0 PasBUTUID Pa3pyLLEHW PyKOsT BO3ne waphupa. MacTepa u3 HOHTPOHA
BCKOpE [A0rajanuch MoBepx OAHOTO KOMblia MOCTaBUTb APYroe, BpallieHuem KOToporo
yasanoch 3aPUKCUPOBaTh KIMHOK B OTKPHITOM MONOXeHuW. [Mepexo nsaTki B KMHOK
BLINOMHANCA B BUAE NIEYMKOB. B OTKPLITOM NOSIOXKEHMN NAEYMKO y 06yLUKa ynnpanoch B0
BHYTPEHHEE KOMblO Y CMUHKA DYKOSTM, @ MNEYMKO y PexXylueid KpOMKM 3anupanoce
NOBOPOTOM HAPYXHOTO KOMbLia BOKPYF CBOEi ocyt. MpaBaa, MpUILNOCh petunTb ManeHbkyio
WHXXEHEPHYI0 3af1a4Ky: KaK y[epXaTb MOBOPOTHOE KOMbLO OT COCKanb3bigaHua? BOT w
macTepa HOHTpOHa NPOAEMOHCTPUPOBANN HEAYPHOE 3HaHWE cnecapHoro Aena. Ha OK‘{BKe
BbINOJHAKOTCA 1B BbICTYNA, MPSMOYTrONbHbIX B Ce4eHuM. Ha Hux HaaeBaeTcs ynopHas a2,
B KOTOPYIO KJIMHOK YMWPAETCH MIIEYMKOM B OTKPbITOM MONOXEHWW U KOTOPas HagexHo
YAEPXKMBAET HA OKOBKE MOBOPOTHOE KOMbL0. 4T00bI LWaiba He cretana, KOHLb! BbICTYN0B
OKOBKE PackienbIBaioT ¢ NPOTUBOMOMOXHOIA CTOPOHbI 11 3aLLNEOBbIBAIOT.

[lepBble HOXM C (hMKCATOPOM HE WUMeny 3afenku CBOGOAHOrO KOHLA KOPOMbICHa BROTaM.
1B, BBICTYN KOPOMBIC/IA BbINMPas rop/biM ropeoM Ha CrIHKe PyKOATH.

Yack!
 GPUTAHCKUM YaCOBLLMKAM MPUMMCHIBAETCA 306DETEHIE MPO0BPas3a COBPEMEHHOMO
)Pa. HasbiBaloT faxe TOuHyl faty — 1742 rof, Kora GpUTAHCKMA YaCOBLUMK M3
ANfa BeHmpkamMuH XaHTCMaH Hadyan fenatb nepsble MOAENN HOXEA C BHYTPEHHUMN
MU 1 KNHKaMI U3 crieLanbHO 3aKasbiBaeMOil UM MPYXUHHOI CTanu. 910 peLLeHine
T NPOCTOTO 1 3NEraHTHOCTbH0. CTONOP PasfieNnuiu Ha Be 4acTu: HenocpeacTBEHHO
10-CTONOP M NPWXUMHYIO MPYXUHY. 3aKPENmeHHOe B CPeHed YacTh KOpOMbICIO0
HE06X0AMMON XKECTKOCTbIO U MPOYHOCTLIO, B TO BPEMA Kak 3afenaHHas B Buae
Ha ronoBke pyKOATM HOXa MpyXWHA [aBana BO3MOXHOCTb (HUKCATOPY
UPOBaTb C [OMKHBLIM YPOBHEM HAAEXHOCTU W yno6eTsa. [ TOro YTO6bI
“POBATL KNMHOK Ha CTOPOHE, NPOTUBONONOXHOM KNMHKY, BLIMOMHANGS NONYKPYIbIii

/ = 127

rma craM

OnHaKo pPaauKanbHOTO YNPOYHEHUs KOHCTPYKUMM [06UTbCS He yaanock. T0 bl
K

YCUNMBATb 3a/IHI0I0 W CPEMHION YacTb PYKOSTH. B KoHeYHOM uTore B Vcnanuu, rae ¢ KHO
HOXW HaBaxu [OCTUIMN MPOCTO TPOTECKHbIX PA3MEPOB, BECh YepeH MOKpPbIBAT cno 0
YKPALLEHHbI MEeTaNMYecKun Kapkac, MpusBaHHbIA 00ECneqnTb PYKOATY Heocxoan)’
NPOYHOCTb. TPYAOEMKOCTb Takoro ynpoyHeHWs Tpe6oBana kayecTBEHHO MHOMO nopxo
KOHCTPYMPOBaHWIO HOXa. V] OH 6bInT HalifeH.
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BbICTYN. YTannueasi ero nanablem BOBHYTPb, M0Nb30BaTENb U3rnban NpyxuHy, Pacuyen
CTOMOP U NATKY: KOPOMBICAO NPUNOAHUMANOCH, AaBasi BO3MOXHOCTb CNOXUTL KMok Hox
BHYTPb pyKosTH. CO BpEMEHEM BbICTYN ObiN 3aMEHEH Ha MOMYKPYryto BbIGOPKY B NNauky
Haknagkax. Takum 06pa3om, 3ajHsis 4acTb CTOMOPA MPaKTU4ECK 0OPENA NPUBbIYHyj; Ha
BuJ ewle B koHLe XIX Beka. A BOT ¢ CamuM 3an0pHbIM Y310M NPULLINOCL paboTars Banbiyg.

Nan

Puc. 71. ®paHuyackuit Hox J1aiionb BO MHOTOM COXpaHUn YepTbl CBOMX AaNneKkux Npeakos - Hasay.

Hago oTMeTUTb, YTO pacluvMpeHune MpunerawLlen K KIuMHKY 4acTi CTonopa, W3BECTHOe Bo
®panuum nog TepMuHom «myLika» (le mouche), AOBONLHO JOMTO UTPano ABOSAKY pofib. Bo-
NepBbIX, B 3TOW NJIOCKOW YaCTW BbIMOMHANOCH OKHO ANA BLICTYNA HA NATKE KNuHKa. Kpome
TOro, 6OKOBbIE BbICTYNAIOWIME YACTU «MyLIKU» WCMOb30BANNUCL ASIA... Pa36I0KNPOBKM
OTKPBITOrO KNMHKA. [J0 TOr0 MOMEHTa, Kak OpraHbl ynpasfieHns CTONOPOM He [0rafanich
NEPeHeCcT Ha ero 3afHKK 4acTb. T0 ecTb Brafenel Opanca 3a «MyLIKy» 60Hbu.WlMlj
yKa3satesibHbIM NasnbLem 04HON PYKW, ynupan CruHKY pyKOSTI B OCHOBAHWE NafjoHu 1 Apyroi
PYKO# CKNafiblBan KMUHOK, OTTSHYB NpEeaBapUTENbHO CTOMOP 3a «KPbIMbilKK» BBEPX. O
NOSB/IEHNEM  OTAENbHOW  MPYXWHbI  MOSABMNACL  BO3MOXHOCTb  OTKasarbes 0T
PacUKCUPYIOLLEro ammiiya «MyLLIKu».

[epmaHcKue HOXefenbl MbiTanucb MPUCNOCO6UTL ANA HYXA pacgJMKcaumw anH::
LOMNOMHUTENbHbIE OTKMAHbIE NPeaMeTbl. [JOCTaTo4HO pacnpocTpaHeHHON 6Gbina cnenylomI7l
CXeMa: Ha OAHOM OCM C KNWUHKOM BbIMOMHANCA eLie OAWH OTKUAHOW Npeamer, mmesuma
CO6CTBEHHYIO NpyXuHY. O6bI4HO 3TO Obia 0TBEPTKA. HacTb CTOMOPA KNNHKA B BIAAE BbICLYo“B
Ha BHYTPEHHEN CTOPOHE, BbIMOIHEHHOrO BO3JIe OCK, 0Trbanach CKBO3b CrieLnanbHoe 0:;“1 -
neperopoake Mexay npyXXuHamu nog 3toT BTOPOI npeamet. Takum oppaaom, BCTaBUJepTKy'
CTONOP KJIMHOK MOr ObITb pa36/i0KMpoOBaH NyTeM HaXaTis Ha COCeAHUN NpeameT — OTZﬁcT%
Boo6lie OTKMAHONM OTBEPTKE CKMafHble HOXW 006s13aHbl MOSBEHWeM Lenoro Cem
(hukcatopos, HO 06 3TOM — JanbLue.

a8
N306peTatenu nbiTanuch pelwuTb npobnemy dukcauuu u Gonee pagukabHO, :gsjn '
CKNafHOM HOX... HECKNafHbIM. 3T KOHCTPYKLIAW, HeKoria nonynspHble u B Poccuit, sacrelh
Ha3BaHWe LUAPHUPHBIX. PYKOATW KOHCTPYKTUBHO COCTOSNM M3 ABYX M 60neeH GO
BPALLABLUWUXCA B MPOLONLHOA WK NPOAOCSLHO-MONEPEYHON nnockocTh KIIMHKA. e o
M3BECTHA KOHCTPYKLMS LIAPHUPHOIO HOXa: CKpennsemble Mexay co6oit norIOBVIHK_O op0TE
BPALLAIOTCA Ha OJIHOW OCY C KNWHKOM B MPOTMBOMONOXHBIX HanpasneHunsx Ha nogaomﬂ 16
0/lHa M0 4acoBOW, Apyras — NPOTUB YacoBOW CTPENKMU. CuenneHue pykosTei npov
[BYX NMOMOXEHWAX: KNNHKOM BOBHYTPb W KITNHKOM HapyXy.
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PHAPHO-PAMOYHOTO HOXA PYKOATb COCTOMT M3 fBYX PaMOK, OAHA M3 KOTOPbIX
fieHa Ha NATKE OAHOW OCbK0 C KNWHKOM MPOJONLHO, KAaK Ha 06bIYHOM HOXE. [pyras
| KPenuTCA OTAENbHON 0CbI0, NMPOXOAALEH CKBO3L OGYWOK. Takum o6pasom,
JynALAN HOXOM MPeACTaBnAloT co60i ABa monyo6opota ckoG: B NPOAONbHOA 1
HO/ NNOCKOCTM KNnHKA. Bymy4u COBMELLEHHBIMM, CKOGbI MMElOT OrPaHNYeHHyH0
PKHOCTb 11 A0CTATO4HO HAZIEXHO (HMKCUPYIOT KNMHOK BHYTPU N CHAPYXXM.

,I
i, (WIMNNUHCKas, KOHCTPYKUMS MpeacTasnsieT coGOi KMMHOK, Ha NsiTKe KOTOpOro
MU 3aKPENNEHbI ABE NONOBMHKIA PYKosTei. MONOBUHKI CKPENMSIOTCA MeXay Co60M
I B BYX MONOXEHMAX — KIMHOM HapyXy 1 BOBHYTPb. [1isi yBENMYEHUS HALEKHOCTH
BYMS OBOPOTHBIMYU OCSIMM BbINONHSIOT YNOPHBIA LWTUET.

HOM Ka4eCTBE UCMONHEHNS BCE TPU KOHCTPYKLMM (HE CYUTAs UX MHOMOYUCTEHHBIX
1) 06ecneynBany HafeXXHOCTb huKcaLmm KINHKa, CONOCTaBUMYIO C HECKNafjHOoi
. Ho eBponeliubl ¢ HACTORYMBOCTbIO, AOCTONMHON JIYYLIEro NpUMEeHeHus, NbiTanuch
1 0 KPYNHOCEPUITHOTO NMPOU3BOAICTBA CTOMOPHYHO NPYXXIHY.

pbayka

, KOMY AOBOANNOCH BbIGMPATL HOX C (DMKCATOPOM, M3BECTHBIM MOJ aMEPUKAHU3MOM
0K, 3HAET HECKONbKO HEMYAPALNX COBETOB MO MPOBEPKE ero KayecTsa: NpOBEPUTH
e NI0Ta He TONbKO B NPOJONBHOM, HO M B MOMEPEYHOM Harpasnexun; napy pas
b=PaCKpbITb HOX; NPUXaTb KNMHOK K MPYXKIHE B PACKDLITOM MOAOXKEHNM; HECUNILHO
'06YWIKOM 0 Kpaii CTOMa, MpefBapUTENbHO y0paB nanblpbl C TPaeKTopuM ero
0 BO3Bpata BHYTPb PYKOSTW. BCe 3TM MaHWNynsauum HanpasneHsl Ha OLIEHKY
CTW TEOMETPUN CONpAraembix Aetaned. Pa3o6paB Takoil 3aMoK, Mbl YBUZUM
COBDEMEHHO KOHCTPYKUMM OT [peBHEi: BMECTO BbICTYNA Ha MSTKE KIWHKA
CA MPAMOYrONbHbIA Naa, B KOTOPbIA BXOAUT NPAMOYrOfbHbIi BLICTYN Ha cTonope,

Ha CIIEHre POCCUICKVX HOXOBLUMKOB Kak «coGayka». Bce Bpoge mpocto. Ho aTa
KaxyLascs.

2 T0r0, 4TO NSITKA KMUHKA IMEET 0C00YI0 (hopMy. B 3aKpPLITOM NONOXKEHUN «COHAYKa»
M@eT KNMHOK ANA TOr0, YTOGbI OH CaMONPOM3BONLHO HE BLIXOMUN U3 PYKOSITU 1 He
Biajensua. A 4ToObl /1e3BUe He 3aTYNAsNOCh O BHYTPEHHWE HacTy HOXa,
4CTb NATKN KNUHKA, TaM, I KOHYaeTCs Ne3sue, AeNaeTcs BbICTYNarowweit. VIMeHHo
>0, d HE 1e3BueM, YNUPaeTCst B NPYXUHY KNUHOK. [TPOBEPSETCA 3T0 NPOCTO: YyTb-4yTb
KIWHOK, ero otnyckatoT. KNuHOK [OMXeH BO3BPALLATLCS B MCXOQHOE MON0XeHue
TeMlbHO. HaxkaTvie Ha 06Y1LIOK 3aKPbITOrO KIMHKa NPUBOAWT CTONOP B ABMKEHME.

BbINOJIHEH a3 Ha MATKE KNMHKA 1 «Co6adyka» Ha cTonope. [ns Toro 4T06bl CTOMOP
MHOK HafiexHO 1 663 NtohTa, CUCTEMA OMKHA UMETh TPI OMOPHBIE TOYKM. lNepBas
lWapHupa. A BOT [iBe Apyrie pacrofiokeHbl Ha «CoBayke» Mo AvnaroHanu. Ha
| CTOpOHe 370 BepxHmit yron. Ha BHYTPEHHE — NPOTUBOMONOXHLIA €My Yrof.
SBLUMCb K 3aMKy BHMMATENbHEe, Mbl BUANUM, 4TO «CO06ayka» — 3TO He
IBHUK. Ee rpaHu HaknoHeHb! oA He6OMbLIMM Yrnom: 370 napannenenuneq. 3ayem
Cronop pomxen pa6oTatb He Ha W3ru6, a Ha pacTsKeHue-cxatve. BoT 3T
8 (5-7 TPajycoB) yribl ¥ NPU3BaHbI NPABUILHO pacnpepensTs JeNCTByIOLLME Ha
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© 0fHY NpyXuHy. [nacTuHyaras npyxuHa B CTapbix MOJENsX ABNsNach He 6onee Yem
aHUTENbHbIM MEXaHU3MOM [Ans ONOKMPOBAHWA KAMHKA-OTBEPTKM B paboyem
gHuun. [nactTuHyataa npyxuHa Maikna He TONbKO GNOKMPYET KNMHOK B OTKPbITOM
1U, HO 1 00ECMEYNBAET ero HafeXHyl (uKcaumio B 3aKpbitToM. Kpome Toro, Takoil
. [103BOJIAET OTKPbIBATb W 3aKPbIBATb HOX JepXalledt ero PyKoil, He M3MEHss ero
PKEHUS.

KIMHOK Cunbl. TpaBumbHO BbiOPaHbl Yribl Ha «cobayke» U nase B MATKE — U yaap ng 0
NPUBOAUT K HE3HAYNTENbHOMY YNpYromy CXaTur MpyXuHbl. PuKcatop €O CBOgi 3anaye
cnpasunca. Ho ecnu yron BblibpaH HEBEpHO, Ha «Co6a4ky» nepepaercs AOHOHHMTeanQ:
yCUnue, HanpaBNeHHOe B NPOTUBOMONOXHYIO OT OCK LIapHMpPAa CTOPOHY. U CTongy
camMopa3bnokupyeTcs. A KIMHOK CKNnafbiaeTca. Ha Bawim nanbubl, Hanpumep.

B Hayane XX Beka Takas MOAroHKa Npou3Boaunach Bpy4Hyro. Manenwias ownbka g NOZr Oy
6bina 4YpeBaTa 0TKA30M CTOMOPA B CaMblii OTBETCTBEHHbI MOMEHT. TakK 4TO Aaxe BbICOKag
LieHa HOXa C MOJOrHaHHbLIM BPY4HYIO (DUKCATOPOM [aneko He BCErfa rapaHTuposang &ro
6e30nacHocTb. BOT moyemy cknagHble CTUNETbl UTANbSHCKUX M aMEPUKAHCKNX Machuogy
MPOJO/KANU 0CHALWATLCS «MYLUKOW» C MPOPe3blo BMMOTb A0 CepeAuHbl 60-x: He crop,
9CTETUYHO, 3aTO HAZIEXKHO U MPAKTUYHO. YTO KACAETCS MACCOBOr0 CErMeHTa, To KOHCTPYKTOps
MPOCTO rofoBY CNOMAanu, NbiTasCh aBTOMATM3NPOBATh MPOLECC MPUrOHKN «CO6ayku» g nagy
Ha MATKE KWUHKA. OKCNEepUMEHTMPOoBanM ¢ (hopmoi “coGayku”, MbITaNUCh WCMoNb3osar,
wTngTsl... ®aktuyeckn yxe k 30-m rogam XX Beka «03K-NOKM» [OCTATOYHO HefypHorg
kayecTBa nosunuch B CLUA u Benukobputanun. OfHAKO MOAMMHHbLIA UX GYM Havancg ¢
nosiBneHnem B Havane 60-x 110-# mogenu ot Ana baka.

HOBE PaboThbl «/IMHENHOr0» 3aMKa Jiexar TpU TO4KM, 06pasyroLimne TpeyronbHUK. Bot aTu
p4KiA: NOBOPOTHbI LTUET, CTOMOPHBIA WTUET U KOHTAKTHAsA 30Ha ONOPHBIX NNOCKOCTEN
4 KNWHKA W CTOMOpa (MPWKUMHOA NNactuHbl). lepefada CKMMAKOLIErO yCUnus OT
yHbl BbIGMPAET NPOAOTLHbIE MOMTHI ¥ NPUBOAUT BCIO CUCTEMY B XKECTKOE HanpshKeHHOe
aHue. MOX0XWI NPUHLMM NIEXKUT B OCHOBE KOHCTPYKLIMM BCEX 3aMKOB CKNMaAHbIX HOXEN
HHbIM (DUKCATOPOM.

cunbl 60KOBOr0 [aBiieHNs Camoro CTOnopa, B KOHCTPYKLMM 3aMKa HET 3eMEHTOB,
bie bl (DUKCMPOBANM KIWHOK B 3aKPbITOM NONOXeHMW. Mo 3Tol NpuyMHe B CTOMOP
HUTENIbHO MOHTUPYETCA HEOGOMbLION 3aKaNEHHbIA CTanbHOW LWAPUK OT MOALIMMHUKA,
LMiACs PUKCATOPOM KIMHKA B 3aKPLITOM NONOXEHUN. BXOAA B rHe3po ccepuyeckon
| Ha MATKE KNWHKA, 3TOT CBOEOOPa3Hblil (huKCaTop, MCMOMb3ys YCUMe WU30THYTOM

B uHAycTpuUM cknagHbIX HOXEi BTOPOW NOMoBKHbI XX Beka pamunus bak crana crons xe
bl, YAEPKMBAET KNIMHOK OT CaMOMPOU3BONIbHOIO OTKPbIBAHUS.

HapuuatenbHon, kak Kcepokc. 970 u 06ycnoBwio roCMOACTBYIOLLEE 3a6MyXaeHue, yro
uveHHo Anbcpea Yapnb3a bak npuayman «63k-nok». Ha camom fene bak crnenan uHoe - ox
CMOT BbINYCTUTb KA4ECTBEHHbIA, OPUrMHAMbHbIA, HALEXHbIA 1, CaMOe [MaBHOe, J0CTaT04Ho
HEZ0POroii CepUitHbIA CKNAJHON HOX C HafeXHbIM (OMKCaTopom. CerofHs TOMbKO eHuBbli
He penpoayumnpyet 110-10 mogenb baka, xoTs, 4TO rpexa TanTb, HafieXXHOCTb W UCNOMHeHHe
thukcaTopa KnoHa faneko He BCEraa 0TBEYAOT 3fleMEHTapHbIM TPe6oBaHUAM 6e30MacHOCTH.
OnHOBPEMEHHO MNPOAOMXAeTCs W paboTa Haf YNyylleHWeM KOHCTPYKLWW «OIK-NOKa»:
9HTY3WacTbl NPOMOMKAKT MOMCK HOBbIX pellieHnid. bonee HagexXHbIX, 3 EKTUBHbIX #
TEXHONOTNYHbIX.

©XXHOCTW 3amMKa CTOMOP AO0/DKEH KOHTAKTUPOBATL C MATKOWM KMNHKA HACTONLKO HIKE
TaNbHOW NINHNM, NPOBEJEHHOI YEPEe3 LEHTP OCU KIIMHKA, HACKOSbKO 3TO BO3MOXHO.
€ OT 3TO NWHWUM HAXOAMTCS KOHTAKTHAs 30HA, TeM HafexHee 6ydeT 3amok.
MO Y4UTbIBATb YrAbl LWANCOBKN KOHTAKTHbIX MIOCKOCTE W PAcCTOSHUE, KOTOPOE
MPOXOAWT [0 ynopa B CKOC Ha nATke. HenpasunbHble yrmbl 6ymyT COEACTBOBATL
W0 CTOMOPa WNIN ero «3aXeBbIBaHUIO» NATKOW KIUHKA. MONOXeHWe cTonopa,
LLEro NATYy, ONpeaenseTcs paccTosHUEM No Ayre, KOTOPOEe MPOXOAWT TOPeL| CTonopa
AKTHO MOBEPXHOCTM CKOCa TOpLa NATKM [0 ynopa B Hee Ans (MKCaLMn KIMHKA.
BTCH, 4TO TOpeL, CTONOPa JOMKEH YX0AUTb MO CKOCY MSATKYM He Janee Yem /0 CepeauHbl
/3 TONWWHBI KNWHKA, YTO 06ECMEYMBAET U HAJEXKHYI0 (DUKCALMIO KIIMHKA B OTKPHITOM
W, N MUHUMANbHBIA M3HOC KOHTAKTHBIX MOBEPXHOCTEN CTOMOpa.

OTBEpTOYHbIA CTONOP
Mpo06pa3oM «MHEItHOro» 3aMka B TOM BU/E, B KOTOPOM Mbl €70 3HaeM Ceroixs, ABnAnach
nnacTUHyaTas npyXuHa, ucnonb3yemas ¢ koHua XIX Beka ans (ukcaumu OTKMAHOM 0TBEPTKH
B HOXaX MOHTEPOB W 3NeKTPUKOB. OTBEPTKA KaK OTKMAHON NpeaMeT nossunace B UENAX
MUHUATIOpU3auumM MHCTpymeHTa. OfHAKo 3Ha4YMTeNlbHble BpaLlaTesbHble W npoAobHbIe
Harpy3K Ha LUapHUp, He TUMNYHbIE ANS KNIMHKA HOXa, BO3HUKatoLue npu pabote C BUHTaMH
W LWypynamu, 3acTaBuiaM BHECTM B KOHCTPYKUMIO DA U3MEHEHMiA. HacTb natyHHOi nnawk!
Gbina otgeneHa -06pa3HbiM MPOMWIOM W COrHyTa Takum 06pa3om, 4T06bl B oTKpBITOM
NONOXEHUW KIMHOK ynupanca B NATKY, Npuaasas (uKcatopy AOMOSHUTENbHYHO mecTKOcT"M-
Ha HOXax ONeKTPUKOB OTKMAHAs OTBEPTKA B OTKPHITOM M 3aKpbITOM nOﬂO)K‘*";3 YWiEckoe pasHooGpasue i

yAepXu1Banach aHanornyHo 06bI4HOMY KNMHKY MHOTOMPEAMETHOr0 CKNagHoro HoXa — 34 'La ] AHei vetsepTn XX Bexa MOGUTENN HOXEN CTamn CBUAETENAMU NOANMHHOIO byma
Ha MATKE OCHOBHOW MPY)XWHOW, B TO BPEMS Kak [OMOJHUTENbHAs MaacTuH4aras npyxt eM' MOXHbIX KOHCTPYKWMIA (DMKCATOPOB CKNaAHbIX HOXEiA. TYT Obink 1t KHOMKM, U Pblyari,
BbIMONHEHHAs BbIpE3aHUEM M3 NNALLKK, SBNANACh ee OCHOBHbIM 6n10KMPaTopoM B paco '
NONOXKEHNN.

CNEHHBIMW Pa3HOBMAHOCTAMU «UHENHbIX» (DMKCATOPOB 3arOMiHEHbl Katanoru
IUTENein Hoxel. CYUTaeTC Aake, YTO 6YM «TaKTUYECKUX rOPOACKUX HOXel» 6e3
0 3amka 6bin Obl HEBO3MOXEH. CerofiHs (huKCaTopbl Takoro TWMa OCHALLAKOTCS
HATENbHLIMK GRIOKMpaTOpaMK.

MHKE CpaBHuTENbHO HEOPOrVX MPELN3MOHHBIX CTAHKOB W MPOYEr0 MEXaHW4eckoro
AOBaHNA, KoTOpOE HbiHE BMOSIHE MOryT Ce6e MO3BOMUTL HE TOMbKO HeGonblume

",
g g g 0
COBPEMEHHbII «/MHEMHbI» 3aMOK Gbin 3anatenToBaH Maiiknom Yokepom B 1981 rH ;w oM
NOMMMO WCTIONb30BAHUS NNACTUHYATON MPYXMHbI, HE UMEET HUKAKUX 06LLMX HEpT Ce
anekTpuka. Maitkn paspaboTan CamOCTOSTENbHYI CUCTEMY DUKcauuu KnuHKa, UM

CTEM yCKOpeHHOro OTKPbIBAHUS KNWHKA, MHOrOMO3MLNOHHLIX (DUKCATOPOB
MS KNuHKa M NpoYmMx ManeHbKMX XUTPOCTEN TOYHO MEXaHWKM, OKOHYaTenbHO
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NPeBpaTUBLLNX CKNaHOW HOX W3 YTWIMTApHOTO MpeJmeTa B HEKMI aKceccyap, nopoi
NPOCTO Ky/bTOBbIA. Befib 3T0 NPaKTU4ECKM NOCNEAHNI aKCeccyap, KOTOpbIi Bee euje MO)Ke;
NPETeH0BATb HA POSb UCTUHHO MYXKCKOrO B HaLle 3MaHCUMUPOBaHHOE BPeMms.
«McTMHHbIA [DKEHTNIbMEH He MOMDKEH MOKMAATh [OM Ge3 roMoBHOro y6opa, Ha'uliexyoj
6n1ecka 06yBM 1 CKNA[HOro HOXa B KapMaHe» — 3TOM XKUTENCKOI MYAPOCTH YXe 60nee org ney
HeyauutenbHo, 410 MMeHHO B CLLIA B KoHLe XX Beka BHOBb BCTbIXHYN UHTEPEC K CK”aﬂHoM'
HOXY /DKEHT/IbMeHa, OTKY/a OH CEMVMUNBHLIMI Liaramy ABMHYNCA B KOHCEPBATHBHYI0 Egpgy
C ee TPAJULIMOHHO CKeNTUYECKUM OTHOLLEHWEM K amMepuKaHckoi Moge. U ot 0GHOBMEHKyp
KapMaHHble HOXW NOABUNUCH Y OOMKUX MTANbAHCKUX MPOU3BOAUTENEN, OCHOBaTeNbHyy
HEMLIEB 1 AAXKe A3BUTENbHbIX KOHCEPBATUBHBIX (DPaHLY30B.

CoBpemeHHbIA HOX NaKoHW4eH U NpocT. Ho noa 3Toi CKPOMHOW 06004KON CKpbiBaloTe
TOYHAA MEXaHUKa, OPUrMHANbHbIA AU3aVH 1 JOCTVKEHNSA XMMUKOB U METaNYPros. Hox umegr
0JVH KIMHOK C dukcatopoM. HOCUTb HEYTO MHOTOMPEAMETHOE MPOCTO HET HeoOX0oAMMogTy:
UCTUHHOMY [DKEHT/IbMEHY He NpWUAeT B rofioBy B KOMMAHWM [BYX APYTUAX [DKeHTNbMeHop
OTKYNopuBarh B 6rivkailem napagHom GyTbino4ky HEA0pOroro BUHLA 1 BCKPbIBATh Gaoyky
W3bICKaHHbIX PbIGHbIX KOHCEPBOB B TOMare. Takoil HOXWK TErok, KOMNakTeH ¥ OCHaLlgH
KNuncom, HafieXxHo (UKCMpYHoLLeil ero B 6PHOYHOM UK BHYTPEHHEM KapMaHe; 9TOT MOMOLHIK
[DKEHTIbMEHa 11 caM 1o Ce6e ennKaTeH, He TpebyeT CneLnanbHbIX YeX0B U He HanoMUHaeT o
CBOEM MPUCYTCTBUM BrafenbLly A0 TeX Mop, NoKa B HEM He BO3HUKHET NOTPeGHOCTb. Knumcy
MOXHO YCTELUHO UCNOMb30BaTh B Ka4eCTBE 3aKIMa N 6aHKHOT, ECAIN MO KAKMM-TO MPU4MHaM
6parb ¢ co60it ByMaXHUK He X04eTCs. BnajenbLy He NPUAETCS IoMaTb HOMTH MY NOMbITKE ero
OTKPbITb — HOX NPUBOAWTCA B pabo4ee NONOXKEHUE AaXe OAIHON PyKOW.

OpuruHaneH 1 cB0eo6paseH ero Au3aitH. Konnuaum GypHoro XX Beka 06ycnosun 3acTon
[VU3aiiHe CKNafHbIX MOfENei, KOTopbie A0 Hayana 80-X 3acTbiiu B apxauiHbix (HOPMaX
npoLLnoro Beka, Gyay4n 6epexxHo CoxpaHsembl cnepsa B BenukoGputaHum (LWechcpung), @
noaxe u B lepmarin (3omnHreH). MepoynHHbIN HOXMK GEpeXHO nepedasancs ot Aeda K oTdy,
OT 0TLA K CbIHY, @ ECAN PA3TUbAAA-ChIHOK €ro TepsN, TO NPUOBPETANCs HOBbIN, «T04b-B-T0b
Kak y nemylwiku». Tonbko B KOHUE 80-X HOBble 3CTETWUYECKWUE KOHLenLun CTPEMUTENbHO
BOPBANMCb Ha PbIHOK, 3aCTaBMB NOTECHUTLCS «KNACCH4eckme» hopmbl 1 BECOMO 32ABUB €BOE
MpaB0 Ha CyLIECTBEHHYK 4acTb pbiHKa. Llvpoyariee passuTue JHAVBYAYaIbHOM
TBOPYECTBA MacTepoB-HOXOBLUMKOB u3 CLLUA, lepmanuu u ®pavuuu B coweTaHMVM 4
MPUMEHEHUEM COBPEMEHHbIX MaTepuanos # aBTOMAaTM3MPOBaHHbIX TexHonorMH ik
Npou3BOACTBE 06eCMeynnn BbIXOL4 Ha PbIHOK W TpuymdanbHoe LIecTBuE mogenet:
BOM/OLLALLAX HOBbIE 3CTETUYECKIE KOHLENUMIA, PaauKabHbIi Au3aiH, matepuars XX eKd
11 LITY4HOE Ka4ecTBO COOPKK.

CoBpeMEeHHbIA HOX NIEroK, KOMNAKTEH 1 3neraHTeH. Hox [KeHTNbMeHa He npeaHasHaier o
HaHeCEHMA NOBPEeXAEHUIA APYriM CyObekTam, XOTb Obl AaXe i COBCEM HE AmeHTﬂbMeHaM' il
W3AILLHAR BELLMLA, MPETEHAYIOLLAA HA CTATYC KPAcuBOil GE3MENYLLKY, HA camMoM [iene ”B””ewo
HafIeXXHbIM MHCTPYMEHTOM, KOTOPOMY MO MJie4y He TOSIbKO JIErKO BCKPbITh KoppeCﬂOHﬂ‘*”':4
UNW YAAnuTb APMbIK C 06HOBKM, HO 11 CNPABUTLCS C aBBTOMOBUIbHBIM PEMHEM 6esonacHocT!
9M1eKTPONPOBOAOM. 3TUM COBPEMEHHbIN MYXKCKON KapMaHHbII HOX pafukanbHo Omwaea

0T T.H. «CPEACTB Camo060POHbI», MPEACTABAALLMX COOOW XKYTKOBATbIN yepHeHbiv pe
napoii ronHUKOB ¢ 06enx CTOPOH, UAMKOCTPUPYIOLLNIA TUNEPTPOUPOBAHHYIO macky MHHOC
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1enbLeB. KoHe4Ho, OTCyTCTBME CTO/Ib KPOBOXAZHOr0 MPeAHa3Ha4eHWs OTHIOAb He
4yaeT BO3MOXHOCTU €ro MPUMEHEHUs W B 3TOM ammiya: Kak roBopaT Ha Bocrtoke, um
, enarb BCE, HO Jy4Llie BCEro — pesarb [ibIHH0.

0XHOCTb MCMONb30BaHUA B KA4ecTBe CTONOBOTO HOXA TaKKe MPUATHO OTIU4aeT
MaHHbI HOX OT MOCTOAHHO TyMbIX W3[ENuiA CXOAHOTO Ha3HaY4eHUs W3 CTOMNOBbIX
60p0B. KpOME TOro, BbICOKOKAYECTBEHHbIE CTanu [EaloT ero BrOHE MPUTOAHbIM ANS
bHOV PE3KM TBEPAbIX COPTOB APEBECUHDI, KAPTOHA U APYrinX MaTepuanos, CoCoGHbIX
TanbHO 3aTynuTb HEAOPOryi0 HepXaBenKy, TPaAULMOHHO NPUMEHAEMYIO Ha
HCTBE 00bI4YHbIX MOJENel.

il HOX WIeaneH v B Ka4yecTse nofapka — B ryOuHe LylM axe Camble 3aKOpeHesnble
ATUKW NUTAOT CNabocTb K NPeaMeTy BOX/ENEHUs WX [anekoro AeTCTBa: Kpacusomy u
HOMY CKnagHomy Hoxy. MHorue paxe ce6e B 3TOM He NpU3HAKOTCA W
JHCTPATUBHO UTHOPUPYIOT 3TN loporue «6eaaenyLuku». Ho B ka4ecTse nogapka... Ax, ato
ne! [1eTCTBO, KOHEYHO, B 6OMbLUMHCTBE YXKe AaBHO HE UrpaeT, 0AHAKO TaK MPUATHO
~ 0XKMBUTb [Janekue BOCMOMWHAHWA, OWYTUB B pYKe MNErkun, HafeXHblid u
MOHAMbHbIV UHCTPYMEHT.

TMaxHeTCsl — MoJi, 6anoBCTBO BCE 3T0 M Urpyluki. OTHIOAL. He cyauTe 0 HOXe Nno
y BMAy: 3TOT Masnblll BO MHOMOM He YCTYNUT CBOMM TSXKENbIM CTapOMOAHbIM
HbIM pOJMYaM, a KOe B 4eM M Aact um dopy. [la, MyX4uHy AenaeT My>X4MHON He
WM 6PIOKK, 0HAKO OPUTMHANbHbLIA BHELUHWA BUA 3NEraHTHOrO CKMAZHOr0 HOXa B
€ CO CTPOrM rafiCTYKOM WAN Yyacamu cpasy AafyT NOHATb OKPYXKAKLLUWM, YTO OHU
€710 C 0CHOBATENbHBIM 1 MPELYCMOTPUTESbHBIM YeNl0BeKOM. [0 HeJaBHEr0 BPEMEHU
[HOE OTHOCWIIOCb K MMMOPTY, HO €CTb Cepbe3Hble MOABWKKM W B Poccuu. Bnpoyem,
T UMMOPTY PO3Hb.

'HE[lOpOruX Mofenen: aTaka KNnoHoB

> HanpasneHns PasBUTUA HOXEBOW OTPAcny CErofHs MOXHO Nerko OTCNeXuBaTb
3 Poccun c ee ncTOPUYECKM HeLpYXemnto6HbIM K HOXaM 3aKOHOAATeNbCTBOM.
BEHHbIE BbICTABKW XK€ NMO3BOMSAIOT HAWMUM JII0ONTENAM 3HAKOMUTLCA C Haubonee
HbIMU 3apy6eXHbIMU HOBUHKAMWU C 3a[epXKOW MeHee Monyrofa OTHOCMTENbHO
no auarHody» u3 Esponbl, CesepHoit Amepukn u SinoHun. KpynHbie TOproBble
aUMn [0CTAaTO4HO OMepaTUBHO MPOABUralOT MX B PO3HWUYHYH TOProOBYH CETb,
OTPA Ha MyTOpHYIO NpoLUeAypy cepTudukauuu. Mepuoanka perynsipHo peueH3upyet
} MOZIENN M3BECTHbIX (OMPM. A VXK OTEYECTBEHHbIN M06UTENb, UMEIOLWNA [OCTYN K
M UHTepHeTa, cnocobeH NpuoGLMTLES (K COXANeHUto, NoKa Nnllb BUPTYanbHO) KO
0-MaJibCKN MHTEPECHBIM COBBITUSM, MPOUCXOAALMM B OTPACTM.

1€ 3T0r0 0Chuyno3a 13 nons 3peHns 06bIYHbIX U 3NEKTPOHHbIX CMIU npakTuyecku
bi0 BbimaziaeT Aipyras 4acTb PbIHKa, Kyfa kak 605ee KpynHas u, kak 3T0 HU 06MAHO ANs
0, monynapHas B Hapofe. Pa3roBop noiaet o Tex MOAENAX, KOTOPbIE IeXaT Ha NoTKax
X' pa3Basnos, BbiCTaB/EHbl B OKOLIKAX MPMBOK3A/IbHbLIX NApbKOB UMW BUTPUHAX
MX X03ACTBEHHbIX Mara3auH4YMKOB. Kak npaBuno, 310 cknaaHble MOZENY HEGOMbLIOr0
AHEr0 pasmepa, a TaKkxke MyNbTUTYNbI. HECKOMBKO pexe MOXHO YBUAETb HeboMbLIMe
ble Hoxu. MecTo N3roToBNEHUS — KOHTUHEHTaNbHbIA KuTail, pexe MakucTaH u Kopes.
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Brnpoyem, 0 MecTe U3roTOBAEHUS MOXHO TOJbKO [OrafblBaTbCs N0 KOCBEHHbLIM MPU3Haygy,
ecnu ewe 5-7 net Hazaj ropaas Hagnucs «made in China» BCTpeH'anacn: Ha nATkKe KnMHK’
KaX[0ro BTOPOr0 HOXMKA, TO HbIHE OHA CTana peaKoil 1 OK30TUIHOM, NOBCEMECTHO ycyp,
MECTO HeWTpanbHOW «stainless», NpesoCTaBNAOLWEA OTEYECTBEHHbIM N0T0Y 4y,
WMPOYAALLINA NPOCTOP ANS YCTHOTO XYAOXECTBEHHOrO TBOPYECTBA OTHOCUTEMbHO Mecrs
NPOUCXOXAEHU HOXel. Kakux yauBUTENbHbIX 6aek TyT TONbKO He YCTbIwpyyy
lMonyneTeKTBHbIE MCTOPUM O PacnpoAaBaeMOM M0 [ELieBKE TaMOXEHHOM KOH®MCKarg
Hay4Hylo (haHTacTMKy O MPOGHbIX MOAENSX POCCUACKUX NPOM3BOAUTENEM, HE MOLewpy "
Ceputio, CKakyt 06 04eHb CEKPETHOM 0GOPOHHOM 3aBO/E, NPOU3BOAALLIEM MO KOHBEDCUOHHgy
nporpaMmam MOJenu, NpoAasaembie MONyNeranbHo, v Tak Aanee. Kak aTo Hu crpawyg
yKa3blBaTb CEroAHs Ha «pOAOBYH» MPUHALNEXHOCTb K Kutaickoir HapogHoi Pecnyﬁnuké
OTBAXMBAOTCA TOMbKO HOXEBble MPOU3BOAUTENM C BECbMA HEMNOXUM  ypopkey
MPON3BOAICTBEHHOM KYNLTYPbI. [la U TO AEnatoT 3710 NoAYac BecbMa 3aTeANnBO — Mano kg
3HaeT, 410 nof a66pesuarypoit PRC ckpbiBaeTcs Bee Ta xe People Republic of China. Ogyakg
4acTb KUTaCKUX NPOM3BOAWTENEN Y)Ke [enaeT BecbMa NpunniHbie Mogenu. Bee mensercy,
Bnpoyem, 870 HeyAMBUTENbHO: KaKUX-TO MATHLAECAT fIeT Hasaj M K ToBapam u3 Anowuw g
Espone n CesepHoi AMepuKe OTHOCUNCH C 6OMbLLOI HACTOPOXXEHHOCTBLIO U HE0BEpUeM,

Henb3s He OTMETUTb, YTO POCT M 06LLEe pa3BuTUE OTPACTU CEPbE3HO MOBAMSANO U Ha e
«Heo(uLmanbHyi0» CTOPOHY. 3TO BbIPA3MNOCh B CEPLE3HOM U3MEHEHUN MOZENbHOTO psga
Npou3BOAUTENEN «TpPeTbero Mupa». Ecnu B Hayane 90-x LUYCTPbIE YENHOKM W LLIOMHUKM
604p0 TaWMAM CKBO3b HAalW KOPAOHbI «HAB04KW», MOApPAXKAHWUA LUBEALAPCKIM
MHOrOnpeaMeTHbIM MOLENAM, «HaTOBCKME» (DPOHTANTbHbIE BbIKUAYXM, NCEBAOUTANbAHCKME
CKNafHble CTUNETbI M pa3HO06pa3Hble Bapuaunun Ha Temy cknagHon 110-in mogenu ot Buck,
TO CErofHs Npoule ykasaTb M3BECTHY (OMPMY, MOAENN KOTOPOW eLle He MoJBepriuch
KONUpOBaHU0. Ha pa3sanax MOXXHO BCTPETUTb KNOHbI NPAKTUYECKM JTH060r0 Mano-masbeki
M3BECTHOrO AM3aiiHa: LUMPOKO W3BECTHbIX Yy HAC NpPOW3BOAWUTENeN, MEHee W3BECTHbIX, a
TaKXe W3BECTHbIX TOMbKO Y3KOMY KpYry 3HAaTOKOB.

bonee Yem CepbesHble NiaHbl NOAPAXATENe WANKOCTPUPYIOT MOSIBUBLLMECS B MOCTEAHNE
oAbl MPaKTUYECKN TOYHbIE KOMUM HAMBONEe TeXHONOTMYECKU CROXHbIX B CepuitHOM
BOM/IOLLHNN U3JENNIA — MYNTUTYTIOB, KOTOPbIE NOAYAC BECbMA HENpOCTO OTANYMTL 0T KX
npoo6pa3os. Moka He BO3bMELLL B PYKM, KOHE4HO. HoX HOBOMOAHOrO Au3aiHa 3a 30 TbiCAH
py6neit OTAYALTCS OT COGPaTa 3a 3 ThICAYM HE 04EHb-TO U CUMBHO, HO BOT pasHuLia MEXRY
COBPEMEHHOI MoJenblo 3a 3 Thica4mn py6rei u 300 py6reit pasuTesibHa 1 NOHATHA BCAKOMY,
KTO He MOHACNbILLKE 3HAKOM C TEM U ApYrum.

Pefikue UCKMI0HEHNA TONbKO NOATBEPXKAAIOT NPABUNO; 3ALLMTOI OT «noppaxaresnei” "0"5
ABNAETCA WUCKMIOYUTENbHO CNOXHOCTb KOMUPOBAHWUS MPUMEHEHHbIX B HOXE TewaqecK:M
pelennii N0 KpailHe AOCTYNHAA LieHa opuriHana, o6ycnosreHHas coaepLUEHCTBble
NPUMEHEHHbIX TEXHONOTUIA U HU3KOW CE6ECTOMMOCTLIO: MOAAeNbIBATL HEAOPOTUE CKﬂaﬂ“MH
mogenu ot Opinel unu HecknaaHble W3 LWBEACKOro ropoaa Mypbl He BO3bMETCA HY Oﬁo
nnaruatop, HaxogAwwiics B 34paBOM yme WM TBepaoi namstv. Hao60poT. ye e
nofpaxarensmiu [enaerca Ha MOAENU APKWUe, «PacKpy4eHHbIe», BHELUHE 3Cb¢9KT“"I:1M09
rnaBHOE, 4OCTATO4HO Aoporue. Mopgpaxarenu 6biOT B Camoe YyBCTBUTENbHOE Y yA3B 4ord
MECTO NOTEHLNANbHOr0 NOKyNaTens — no ero KowenbKky. Hy a Touky 3peHus HeMCKyweZTb q
N6UTENS 03BYYUN eLLe Knaccuk: «Bam 06MaHyTb MeHs HETpyAHO, A cam 0o6MaHbIB

/
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1 » Bnpoyem, ornpeaeneHHblit NPOLEHT NONb30BaTENe!l UAET Ha NOKYNKY KMOHA BNONHE
)3HAHHO, CHMTAs, YTO LEHOBaR PasHMLUA (HA MOPSAOK, @ TO W 6ONbLIe) BROMHE
uneHCMpYeT YXYALeHWe ero HafeXHOCTW W KayecTBa B CPAaBHEHMM C MPOTOTUMOM.
4GONee MacTepoBUTbIE CPady XKe MOCIe MOKYMKM OTKPbIBAIOT B [JOMALUHUX YCIOBMSX
\KOK <yMETble PYKi», rZie B Mepy COOCTBEHHbIX TaNlaHTOB NPOU3BOAAT TIOHUHT.

¢ 0TpeB BHUMATENbHO U 63 CHOGM3MA KAaTeropuio HOXeW, Npe3puUTENbHO MMEHYEMbIX
WEBbli LWMAPMNOTPE6» UMK «LIHAra», COMNMACHO KPUTEPUKD «KAayecTBO 3a YMEpeHHbIe
aHbr», MOXHO YOEAUTLCA B KpaiHeit HEOAHOPOAHOCTM 3TOr0 CEerMeHTa pbiHka. VpoHus
1b0bl 32KMIOYAETCA B TOM, YTO HaMb0Mee MOfHbIE M KaYeCTBEHHbIE MOZENM W3BECTHBIX
UMEIOT LIeHY, PacCyuTaHHyi0 Ha MoTpe6uUTens C [OCTAaTOMHO BbICOKAM YPOBHEM
DI0B, NPAKTU4ECKUE NOTPEGHOCTM KOTOPOr0 B HOXax, Kak MpaBuio, BeCbMa CeuudusHbI
fpaHuyeHbl. VIMEHHO Ha 9TOT CErMEHT pblHKA HaLENeHbl U OCHOBHbLIE YCUIUA
arenen. QOyHKUWOHATbHbIE MOJENN AR OXOTbl, TYpU3MA U pbIGANKu WU3peska
alTca W TYT, OAHAKO nojasnaioliee O60NbLIMHCTBO AW3AaNHOB «CMIU3aHO» C
4YECKUX» CKNafiHbIX MOJIeNIeN, (haHTa3NIAHbIX KNIMHKOB U BCEBO3MOXKHbIX CNEKYNALMIA Ha
60€BbIX» HOXEN — OT KUHXanoB u 60yn «a-ns [DkoH Pem60» 10 OpyXus HUHAZSA
b CEKPETHbIX areHToB. O6bI4HO TaKue MOAENM NPU HEBLICOKON LieHe 06M1aAatoT 6pOCKMM
IHAM BUAOM W... YNPOLLEHHbIMU TEXHONOrMYECKUMM CXEMAMU U3FOTOBIEHUS, HEBLICOKUM
CTBOM COOPKM, HU3KMMU NOTPEOGUTENbCKUMI CBOMCTBAMM, @ TaKKe 04eHb MPOCTbIMU
I He CKa3aTb rpy6ee) MCXo4HbIMM MaTepuanamu.

a NPOM3BOAUTENS Takoro poja NPOAYKUMM MPOCTa W MOHATHA: MOTPEOUTENb BRONHE
CIKOHOMUT, NMOJTY4MB 3QMEKTHBIA U MOAHbIA BHELIHW BU 33 HEOOMbLUKE JEHbIW, HO
Cly4ae NOMMMO 3TOr0 Camoro BiAa OH HUYEro 60nee v He NoMy4uT. B3sB Takylo Moaens
, CPa3y NoHMMaellb, YTO COYETAHWE MOLHOCTHW, BbICOKOrO KayecTBa W [ELUEBU3HbI
aeTCA BecbMa He4acto. OrpoMHble NodTbl BO BCE BOMOXHbIX HAaNpaBneHusx, LLenm,
Dbl, PUCKW, HWU3KAs HALIEXHOCTb, YXKAcHaa 3aT04Ka. «ABTOMATUYECKME» MOLENU Yepes
B/ MOCNe MOKyNKW CTAHOBSTC aBTOMATUYECKMMI B MOJIHOM CMbICAE 3TOr0 CNoBa U
I0TCSl HE3aBMCUMO OT BOJIN UX BNafleNbLia Uim 0TKa3bIBaKOTCS OTKPbLIBATLCSA BOOGLLE. A
BCTBO TepmMO06pPaboTKM KNuHKa... [ojyac 3anpeccoBaHHbli B CTOMOP MOAHOrO
8Pa» LWapuK-thuKcaTop Yepes Hefemio YepTuT Ha MATKEe KAMHKA FMy6OKYI0 KOMbLIeBYIo
- HarnAgHO  IBMOHCTPUPYS MOJIHOE MpeHebpexeHne NpPOU3BOAUTENA TaKuUM
UTKOM” KNaCCUYECKIX HOXKEBbIX TDAAMLIMIA, KaK TepMO06Pa6OTKa KNNHKA.

TOW CTOPOHbI, A0CTATOMHO GONBLLONA MPOLEHT MHOGUTENEN LIHSKKN 3TO NpeKpacHo

M TPaTuT Ha Hee AeHbrU BMOJIHE 0CO3HAHHO, MO0 K TaKOMY HOXY 0C060 BbICOKMX
aHUI M He NpeabABNAETCS: XYAO0-G8AHO PEXET — [1a M NajiHO. YacTo HOXUKN TEPSIOT,
', JIOMAIOT Unu NpocTo YGUpaloT B AWK C XNAMOM, Kak TOSIbKO OHM HafoemsT Uiau
JIATCA. CyuTas HOXMK He3HavalmMm, nonb3osareNb He 0CO60 BOMHYETCA O €ro
HHOCTY, ero He GeCTOKOMT PUCK MOTEPU UM MONOMKI Npyu paboTe. MHorum paGoTatb
“MHEE 11 ynoGHee MEHHO TakvM KIMHKOM, Ha KOTOPOM He CTPALLHO 0CTaBUTb LapanuHy
00UHY, 0TNIOMaTb KOHYMK W COMATb BOOGLLE, MCMOMb3Ys Kak MOHTaXKY W
MbHBIA CHapsg. CNoMaeTcs — HEe 04eHb-TO W XKAMKO, YTO Bbl XOTMTE OT MOZENY 3a
APYryio “BeyHozepeBaHHbIX”? [JONONHUTENbHbIA NOBOA NOMSAHYTb HeA06PLIM COBOM
UM4MBbIX KUTaiiLEB, YTOGbI BCKOPE CHOBA NPUOGPECTU HEYTO MOXOXEE B HAZeXae,
F STOT a3 [0KHO NOBE3TH.
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[a n cneunduyeckoe 0Te4ECTBEHHOE 3aKOHOAATENLCTBO HE MOOLUPAET HOLUEHWe nopory
6peH[0B: Mano KTO roToB 10 KOHLUA 6OPOTLCA C «KOMMEKUMOHEPaMu B MOrOHax» 33 ceox
COGCTBEHHOCTb. Kyaa kak npoLue NoXepTBoBaTb HOXUKOM U He TepATb BPEMS U Hepgy, HK;
ONUTENbHbIE JUCKYCCMM O €ro MOAMMHHOM HasHa4yeHWW C natpynem wunu BXY Dy
cnegosarenem. bnaro uesa 651aronpuATCTBYET: AaXe C Y4eTOM Hasapa «Ceporo» “MnopTep
1 TOProBbIX TOYEK, OHa peako npesbiwaer 10-15 gonnapos CLUA. A yx o MR
ce6ecToMMOCT 3TUX MOJeNned MOXHO TONbKO [0rajbiBateCs. 410 rpexa Tauts — 30Hy,
KaKoro-1o nofo6us 6narocoCTORHUA OrpaHN4MBarOTCS B Poccum Y4epToi HECKONbKiX KPYNHbix
rOPOAOB, B CUMYy Yero Heaoporoi HOXEeBOW LwMpnoTped u3 ctpaH WHAokuTas u Bruxnerg
BocTtoka — eOWHCTBEHHbLI WCTOYHUK O60nee-MeHee OpPUrMHANbHLIX MOAenei

MOAABAAIOLIEro GONbLIMHCTBA POCCUSH, HE 0GPEMEHEHHbIX M3NULLKOM CBOGOAHBIX Cpepcrs.

MosiBnexne B nocnefHed 4eTsepT XX Beka OTPOMHOTO KOMMYECTBA KNOHOB CKnagupiy
Mojenei BeAyLUX MWPOBbIX MPOU3BOAUTENEA BO MHOTOM OGBACHSETCH WHTEHCHBHQ
PEKNamMHOA KammaHuewh, HanpaBneHHOW Ha POCT NOTPEONEHWs HOXEN, Bepylieiicy g
nocnegHne AecaTuneTna BeayLLMMi MAPOBLIMUM NPOM3BOANTENAMU. TIPUYUHBI 3TON Hakayky
04YeBUHbI: M3MEHEHWE COLWANbHbLIX YCNOBUA BbI3BANO MNajeHUe PO HOXel Kak
WHCTPYMEHTA Cpeay XMUTenei «3010Toro» MUIuapaa u yXectoueHue ux 060poTa, nocrasug
TEM CambIM KPYMHbIX NPOU3BOAUTENEA Neped AuneMMon «6biTb NN He ObITh?» MeHHo
amepuKaHLam npuHagnexar Haubosee 3Ha4MMble 3aciyrit B pasroHe IOKOMOTMBA PeKnamHoi
KamnaHuu npojax HOXWKOB W CYOGNPOAYKTOB K HUM (CPEACTB yxoha u cbepexenus), k
KOTOPOMY NOTUXOHbKY HaYanu NpuLenasTb CBOW BarOHYUKK €BPOMENCKMe NPonU3BOAUTENN, @
Takke ux konnern w3 JlatuHckoir Amepukn, ¢ bnwxHero u [anbHero Boctoka. [a #
COOTEYECTBEHHUKN Tyda XXe: MoKa CKPOMHO, Ha MOAHOXKE 4yXOro BarOHa, «TBOPYECKH
OCMbicnnBas W nepepabarbiBas» amMepUKaHCKWE AW3aiiHbl U KOHCTPYKUMU. XOTA CErofHa B
CLUA Ha 3TOT «npuuen» 1 NOMMSAbIBAOT C 3aMETHOM HEMpUA3HbID, HO 3aKOHbI OW3Heca
HEYMONWUMbI: «3apaboTasn cam — fjai 3apaboTatb Apyrum».

[NaBHOM 4acTbi0 9TOW KamnaHuu CTanu WMEHHO Pa3HO0OpasHble Au3aiHepckue pelleHus.
[1en0 B TOM, 4TO KaYeCTBEHHbII HOX — Bellb JOCTATOYHO XUBYYas NP YCO0BUM, 4TO K HEll
OTHOCAITCS MMEHHO KaK K HOXY, a He KaK K «3aTO4eHHO METannn4eckon nnactuxe». Moaromy
[LECATOK-APYrov NIET CYXGbl AN HETO — HE CPOK. M0-HACTOALLEMY CTOYEHHbIE 11 CpaboTaHHbIE
MOYTH [0 06yXa KNMHKN CErOAHS MOXHO YBUAETb NULLb B CaMbIX HE60raTbix Aomax. Ecam ik
BNafenblbl He 3N0yNOTPEBNANM 3NEKTPOTOYMNOM, TO KynneHbl OHM, Kak npasuno, eue 8
Cepe/vHe NPOLLNOro BeKa, a TO U paHblue. U Kak npukaxeTe B Takux ycnosusx obecneit
CTabunbHbIA YPOBEHb NPOAAX? B HOpManbHOM 61U3HECe HanaauTb 1 06ecneynTb n0CTOAHHbIH
1 CTa6UAbHbIN COBIT CBORI NPOAYKUMK. Kak 3T0 caienaTh Ha Nonb30BaTenbCKoM PhiHKe, M ¢
KaX[bIM rOfOM pOfb HOXa BCE CKPOMHEEe M CKpomHee? Bbixof npocT — Halle MeHATE
MOZENbHbIN PAA, NPUBNEKas KNUEHTOB OPUTMHANbHBIMYA JN3aRHAMM, HOBbIMU TexHonornAmH
1 matepuanamu. U, KoHe4Ho, CHUXaTb Ce6ecTONMOCTb.

MocnesoBaTensHO CHUXKAs CeGEcTOMMOCTb, eBPOaMepUKaHCKIN HOXeBOM OU3HEC cam
BCKOPMUN Ce6e KOHKYPEHTOB, cpacbiBas B CTpaHbl ¢ 6osee 61aronpuaTHbIM aKkoHOMMHECK :
W HanoroBblM KAWMAaToM MPOW3BOACTBO MONydabpukatos, PacxofHbiX matepuasod 6
KomnnekTytowumx. Tyaa xe cObiBanoch U3NYECKN U MOpanbHO ycTapesLiee 060pYﬂ°Ba"T";
Ha KOTOPOM MPOAO/HKaNoch MPOU3BOACTBO HE CMLIKOM JOPOrux U He 0C0GeHHO Moﬂﬂux
MOZeneit cunamn He 04eHb KBTMMULIMPOBAHHBIX, HO BECbMA TPYLO/HOOUBbIX U crapareH

R
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jilles, MaKWCTaHLEB W flaTMHOaMepuKaHues. 3a 04eHb HeGONbLIOe BO3HArpaxuaeHue.
4o A0 TOro, YTO MHOrMe BecbMa W3BECTHbIE CeBepOamMepukaHckue W eBponenckue
0AUTENN MONHOCTLIO 0TKA3aNnCh OT COGCTBEHHOrO NPOU3BOACTBA, pasmellas 3aKasbl
MOfenu COOCTBEHHOM pa3paboTkn 3a py6exom. JIoruyHbiM fanbHEeALWnM LIarom crano
ceneHne (upMm, KOTopble yXe W pa3paboTKoi He 3aHWManucb, npeanoyuTas
/MCTBOBATb» XOPOLLO 3apEeKOMEHA0BaBIUME CEOs AM3aiiHbl W pa3MelyaTb 3akasbl Ha
, PYKOBOACTBO KOTOPbIX HE OCOOEHHO LUENeTUNIbHO B BOMPOCAX 3ALUNTHI 4yXKUX
kux npas. OfHOBPEMEHHO B Pa3BMBAIOLINXCA CTPaHax BO3HWKAW MPOM3BOACTBA,
pble 6€3 4YepTexed, no ofHOMy 06paslly, BOCTIPOM3BOASAT HA 3aka3 B CXaTble CPOKM
TUI0 HOXEil «OCTPOMOAHOr0» An3aitHa No 04eHb [OCTYMHbIM LieHaM.

aBEA/IMBOCT PaZil CTOMT OTMETUTh, YTO MEHEMKMEHT psa Mesikux HoBOO6GPa30BaHHbIX
pMOYEK ¥ (DUPM M3 Pa3BUBAIOWIMXCA CTPaH AOCTATOMHO GbICTPO pa3obpancs B CBOMX
yTeTax W Hayan MpoBOAUTb HE32BUCUMYH TEXHWYECKYHD U KOMMEPHECKYH MONMUTHKY.
260TaHHbIE KanuTanbl BKNaabiBanuch B AanbHemLlee pa3suTtine CO6CTBEHHbIX MPOU3BOACTB
ILUEHME Ka4eCTBa NPOAYKLMM, YTO NO3BONMUIIO CO3AATh BMOHE KOHKYPEHTOCNOCOOHbIE,
B CPABHEHVM C 3anagHbIMi MOAENAMN HOXWKW, KOTOpbE M Havanu nobesoHoCHoe
e crmepsa Mo 3TUM CTpaHam, Janee — N0 COCEAHUM, a 3aTem YXKe Bbilau W Ha
[M4ECKUIA MPOCTOP MMPOBOTO pbiHKA, CO3[aBas peanbHyl KOHKYPEHUMIO CBOUM

UX HauWOHanNbHbIX NPOW3BOACTB B MWPOBbLIX NUAEPOB — BbIPOCLIAA HA
MEpUKaHCKMX cpeacTBax 6pasunbekas oupma Tramontina S.A. Cutelaria u co3fanHas
laHCKNX TEXHONOrUAX ucnaxckas gupma Arcos Hermanos S.A.

U BblOOpE CKNAfHbIX HOXEW, eCNi CheuuanbHO He FOHATLCA 3a HOBOMOAHLIMU
HaMK, TO MOXHO 32 O4eHb He6OMblUMEe [eHbri MoAo6paTh KacCUYecKyld MOLENb,
10 Ka4yecTBY 6yAeT He TaK YX U CUMIbHO NPOUTPbIBATb N3BECTHOMY M HAMHOTO 60nee
OMy GpeHly. [la v 4TO, B CYLLIHOCTM, ONpeaensieT noHsTue «6pena»? Bcero 200 net
TEPMaHCKNE HOXOBLUMKM W3 He 0COGEHHO MOMYNAPHOr0 B TO Bpems 30MMHreHa
TWYHO W CKypnyne3Ho KOMWPOBaNM MOALENW CBOMX KOMNMEr — HOXOBLYMKOB U3
Dunga. Kro, kpome KONNEKLUMOHEPOB, CErOAHA NOMHMT O OblNbIX CUMBONAX HOXEBOTO
— GputaHckux upmax Joseph Rodgers and Sons, George Wostenholm and Son,
| Brothers, Taylor's Eye Witness U apyrux, KOTOpbIM B CBOE BPeMS MOApaXanu u Ha
paBHANMCbL? 3aT0 CErogHA MpWNaBKW JIOMATCA YXe OT MHOTOYUCNEHHbIX
@renen ¢ Ha3BaHWAMM 30MIMHIaH, 30MIMHrep U Aaxe 30nuHrap.

0 NpUSTHEE UMETb HEOpPOroi HOX, KOTOPOro He anko B pabote. KTo-10 npusbIK
b Ce06S NOANVHHLIMM NPEAMETaMn UCKYCCTBA, MOYTU He obpaiias BHUMaHUA Ha To,
KO OHW CcTOAT. KOMY-TO HYXEH BbICOKOKAYeCTBEHHbIA WHCTPYMEHT, Ha KOTOPOW OH
"NONOXNTLCS B NHOGbIX 06CTOATENLCTBAX, M PaAU 3TOr0 OH FOTOB HECTW Pacxofbl. A
0 HY)XEH NpoCTO MOAHBIA akceccyap W npenecTHas 6e3fenyllka, onpeaensioLas ero
AYanbHbIA cTMnb. B 3TOM MHOro06pasny M 3akyYaeTcs NpenecTb COBPEMEHHOM0
*TU MUPOBOI HOXeBOW 0TPaci.
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HoXxu Anga KyxHu

Ckonb 6bl HY ObiNM MOMYNSIPHBI OXOTHUYL MOLESW WU CKIIafiHbIe MHOTOMPEAMETHUKY, ecTy
PasHOBUAHOCTb HOXa, C KOTOPOW MO BOCTPEO6OBAHHOCTM W PACMPOCTPAHEHHOCTU He CMOXgr
TAratbCA HU OUH MHOW. B camom fene — BO3bMEM A1 NpUMepa Cembio, npeunoqma.omym
aKTUBHbIA OTAbIX. 1apa X03AMCTBEHHbIX HOXEN, napa yHuBepcanbHbIX MHOTOMPeaMeTHyy
mojenen — BOT, nmoxanyd, u Bce. lpuyem Takas, BeCbMa HETUMUYHASA, CEMbA MoXer o
POCCUIACKUM MepKaM CMENO CYMTATLCS «YNaKOBaHHOW» HOXamu Ha Nto60on cryyan. A CKOnbkg
Haf0 HOXeW O0ObIYHOW CEMbe HAa KyxHe? OnemeHTapHble CO06paxeHus TUTHEHy
MOACKa3bIBAIOT OTBET: ANA CbIPOTO MsACA, ANS PbiGbl, ANS racTPOHOMUMN, XEGHbIA U 0BOWHoj
11 310 N0 MMHMMYMY. TTpU4EM OHU NOCTOSAHHO B paboTe, M3HALLIMBAIOTCS U NOMAIOTCS. Tak yrg
BOCTPEGOBAHHOCTb KYXOHHbIX Pa3HOBUAHOCTEN BbILLE B Pa3bl, YTO U 0GBACHSET TOT thakr, yrq
UMEHHO B Cdhepe MPOU3BOACTBA WHCTPYMEHTA HA KYXHIO M KDYTATCA OCHOBHbIE feHbry
oTpacnu. Ho n KOHKypeHums TyT Hanboree BblcoKa.

KoHe4Ho, npumeHnTeNbHO k Poccuin Mbl MMeeM Hekyto crieluduky. ECTb cemby, 4To B cuny
Tpagnummn, NM60 HEBLICOKOrO NMYHOrO 61ar0COCTOAHUSA MOMb3YHOTCA BCEro Napow-Tpoiikoj
HOXeW, KOTOPble Y HUMX HA BCE CMy4an XWU3HW. TyT W [pEBHWE CTONOBbIE HOXuKy,
MCNONb3YEMble B KayecTBe MOBAPCKUX, WM OTEYECTBEHHAs NPOJYKUMS TpUALATH- unu
COpOKaNeTHe| AaBHOCTHW, C MOMHYBLUUMW AW NOLATHUBLUMMK OT BPEMEHU PYKOATSMM, fnbo
Hacnenve GYpPHOI MEPecTPpoiiKM — «He 3aTynmfemble» HOXW C CEPPEHTOPOM, KOTOPbIE yXe
[aBHbIM-[1aBHO HUYero He pexyT. [10BONbHO 4acTO Takoil WMHCTPYMEHTapuii BMOMHe
ycTpauBaeT Brajenbla, HECMOTPS Ha SBHble TMPO6G/IEMbl C  3PrOHOMMYHOCTbIO,
(DYHKLMOHANM3MOM 1 TUrMeHon. [pomcxoguT 310, BO MHOTOM, W 6rnarogaps OTCyTCTBUIO
NPaKTUKU paboTbl Ka4eCTBEHHbIM WHCTpyMeHTapuem. WHorga no6yauTenbHbIM MOTMBOM
06HOBUTb KYXOHHbIW «apCeHan» BbICTYNAET OMbIT CAy4aiHbIA paboTbl YYXXMM HOXOM, N160
TpaBMa, HaHECeHHas Heyf#oOHbIM WU NPUBELEHHbIM B MOJHYI0 HErOAHOCTb KIUHKOM.
MpeanonoXxum, Tem UK MHbIM 06pa3oM NoGyANTENbHbIA MOTUB NPUOGPECTH YHOGHbIA HOX (@
TO 1 He OJWH) Ha KYXHI0 y Bac nosBuncs. Kyaa matv u 4to uckarb?

Besikuii, 03apaymBLUMIACH MOKYMKOW KaYeCTBEHHOTO HOXa Ha KyxHio, 6yger nopaxed
ACCOPTUMEHTOM MPUANYHOTO MarasvHa. LLupoyaiiwas reorpadus npoussoguTeneit — 0T
AnoHun fo bpasunumu, MHOXECTBO (DUPMEHHbIX Ha3BaHWN, (eepU4eckoe pasHooGpaswe
(hopM, MaTepnanoB u pasmepos. LleHbl — OT HECKONMbKMX [ECATKOB [0 HECKONbKMX ThICA
py6neit 3a Wryky. HoXw NOWTY4HO, NapHble MOAENM, NOBApCKME TPOWKK, Habopbl B CEMb;
[1eBATb 1 6onee npeameTos. [Masa pasberyTcs y A1060r0, He rOBOPS 0 Tex, KTo B noceAHiH
pa3 0TNPaBAsANCcs NokynaTb ce6e MHCTPYMEHT Ha KyXHHO elle BO BpemeHa CCCP.
WcTopuyecku OTEYECTBEHHbIA NPON3BOAUTENb KYXOHHbIX HOXEN BTOPO MOMOBMUHB! XX
BEKa Ka4yecTBOM, 3CTETUKOM W (DYHKLMOHANU3MOM He Ganosan Hu npoceccuoHanos Hi
no6utenein. CtapLuee NOKONEHME ELLE MOMHUT XKYTKOBATbIE «KOHAOBbIE» MOAENN, KOTOPbIE
cpasy nocine MOKYMKW OTMPaBASANACE B TOMUMbHYIO MacTepcKylo — Aofenbisarb 10, e
NoneHUNuUCH caenatb Ha 3asoje. HeckosibKo npotue 66110 npodeccuoHanam — paﬁOTH"'KaM
obuienuta u TOprosnu. Bnnote A0 Hayana 90-x rogoB B CTpaHe cymeCTBOBa”O
06beMHEeHNe  MacTepoB-TOYNNBLLMKOB, 3aKPEnyieHHbIX 3a coumanmcm‘ieCK”"":(
npeanpuAtTMaAMN,  BecbMa  MOAHATOPEBIUMX B «THOHWUHIE» ﬂOCTaB”“eM:
MPOMbILLITIEHHOCTBIO HOXEBbLIX MONY(NA6PUKATOB, a TAKXKE B UX PEMOHTE W 3aTOHKE. H"'Cb
npogeccus TO4YMNbLLMKA Pefika U 3K30TUYHA: BETepaHbl 3aTO4HOI0 NpoMmbicna ﬂpi"é"”“:'"(9
K KPYMHbIM MsSCOKOMGMHaTaM W pectopaHam. B mpo4ux mectax CBOM TanaHTbl B 3ato :
LEMOHCTPUPYIOT BCE KOMY He NeHb — OT FPY34MKOB 10 «racTpoiepos» C 3;1eKTpOT0‘“"”a
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Ip3TOMY ONbIT NPOECCUOHANIOB MOXET ObITb MCMOMb30BAH C HEKOTOPbIMIA OFOBOPKaMU 1
aHn4eHnAMU. K npumepy, MOXET NpeAcTaBiaTh WHTEPEC COCTORHUE PYKOSITER HOXEil
2CTPOHOMUYECKNX OTAENO0B HEOOMbLINX MarasuHOB C TOYKN 3PEHNS M3HOCOCTOMKOCTH,
oAifOBEYHOCT W MPO4HOCTU. A BOT C 3aTOYKOI K/UHKA BCE 607EE CMIOXHO — HOXM 3TN
apefi PaO0TON 00bIYHO MPOXOAAT YePE3 PyKK 60N1ee Unn MeHee YMesbiX TOHUIbLINKOB, Aa
B XO4E «CPOKA XM3HW>» PErynapHoO 0TNPABNAOTCA HA MPO(ECCUOHANBHYIO 3aTOYKY WK
oHT. K Takomy pecypcy — ycnyram npogeccroHanoB, NOAHATOPEBLUNX B PEMOHTE
OKUKOB, — Y PAAOBOrO MONb30BaTena Kak npasuio, AOCTYN OrpaHuyeH. loatomy
o6UTENt0 3aroTOBKY 6paTh BCE XK€ He CTOWT: MyCTb HOX M CTOMT JOPOXeE, HO OyaeT B
04eM COCTOAHMMW. Bbnaro, MHTEHCWBHOCTL TpyAa Ha NMHOGUTENbCKOMA KyxHe 00bIY4HO Ha
AKW OTNN4aeTCs OT PecTOPAHOB WM XOTA Obl FacTPOHOMUYECKUX OTAEnoB
A0BONbCTBEHHbIX MarasuHOB.

paiiHe HU3K0e 3aBO/JICKOE Ka4eCTBO 3aT0MKM GOMbLIMHCTBA NPODECCUOHATIbHbIX HOXEN B
[YIOLNX TacTPOHOMUEW MarasuHax CpefHeh pyKku CMOTPAT unocodckn —
0KOKa4ECTBEHHbIX HOXEN TaM Bbl BCE PABHO HE yBMAWTE, TaK Kak OCHOBHOI KpuTepwil
IMUHUCTPALMM MPU WX 3aKynKax — 3T0 LeHa. VIMEHHO MM W pPYKOBOACTBYIOTCH
MMAtOLLNECH ONTOBBLIMM NOCTaBKaMU PEXYLLEr0 MHCTPYMEHTA Ha NpeanpuaTus obuienuta
MarasvHbl paboTHWKM TOProBbix 6a3: 4eM HOX AelleBne — Tem ay4we. lpoaasuam,
g4HO, HE 04YeHb yno6HO paboTaTb TaKWUM MHCTPYMEHTOM — HO KOFO WHTEPECYeT WX
Hue? Bedb paboTatoT UM OfHU, a 3aKymnKy NPON3BOAAT COBCEM ApYrue. 3T0 1 06bSCHAET
UMGMYECKOE OTHOLLEHME K pabo4eMy MHCTPYMEHTY 1 06LLYI0 AerpagaLunio HaBbIKOB B €ro
0/1b30BaHMMN: 6ATOH KONBACHI UM, KOHEYHO, KOB-KAaK PacnonoBUHAT, a BOT NONPOCUTb €ro
1 Hapesarb... XOpOLLO, ECnN ECTb «Crancep» — creyuanbHas MallMHKa Ans Hapesku ¢
KOBBIM HOXXOM. Ecnv ee HeT, T0 nokynatens »ZeT HenpusTHbIA ctopnpus. WcknioyeHnem
06Liero npasuna SBNAIOTCA KynuHapuu. 3arafku TYT HUKAKOW HET — Kak MpaBuio,
0LLAsA KynnHapusa — aTo unnan CToN0BON UK PECTOPAHA, FAe W HaBbIKM B PaBOTe HOXOM
bMa BOCTPE6OBaHbI, ja 1 camn HOXU NonyYyLLe.

heccMoHanbHble NOBapCcKHe MOJENH

HOTrO 60n1ee yno6HbIM M KayecTBEHHbIM SBNAETCS MHCTPYMEHT NPOECcCUOHaNbHbIX
0B. Ha KyxHe KpynHOro pectopasa wuiu CToN0BOi LapuT Cneuuanusaums u nepapxus.
ECTb CBOW «PAL0BbIE», KOTOPbIE BECH [EHb 3aHATbI HA BbIMONIHEHWN BCETO HECKOMbKMX
DALV — LUMHKYIOT, HAape3atoT, PasfenbiBatoT i py6sT. ECTb U «MapLuanbi», KOTOPbIE CBOE
- JaBHO OTLIMHKOBANW. HOX OHW MCNOMb3YIOT HA MaHep MapluanbCkoro esna — B
6CTBE yKasku, — M HAMHOTO PEXe M0 ero NpsMOMY HasHaYeHuto, YT06bI MN4HO
fOTOBUTL 0C060 3K30TMYHOE WAM (DUPMEHHOE GO0 BaXHOMY rOCTHO. Takue HOXM
SbISHO foporie 1 MpecTKHble.

BOW COCTaB» B CBOEM PACMOPSKEHUM UMEET LINDOKMIl aCCOPTUMEHT 60Mee elLeBbIX
LI1X MHCTPYMEHTOB, ONTUMW3NPOBAHHbIX NMOA OTAENbHbIE CheunabHble 3a4ayu.
HOUJeHme K HOXaM TyT HAMHOTO Ny4Lue, Yem B NpogMarax: ecim UCNOPTULLb HOX, TO A0
g U3 pemoHTa 6ypewb NONb30BaTLCA He 6NMCTALINM Ka4eCTBOM MOAMEHHbIM (OHAOM
M OTNPaBuLLbLCA NOKynaTh HOBBIA 3@ CBOW KPOBHbIE. OIHAKO U TYT Ha HEro rMapsT, Kak
PCX0AHbI maTepuan: He CBOE, Tak i He Xanko. M0AYac M HaBbIKM paboTbl MM 3aBUCST
“|0‘1|/ITean0 0T JIM4HOW HAOMIOAATENbHOCTA M MOMOLWM CTapLUMX KOMJEr: MeHblue
10 Bpemenu npu 06y4eHun MpoeccuoHaNbHbIX MNOBAPOB YAENSeTCs BOMPOCY
YIBHOW pa6oTbl HOXOM U yX0fy 3a HUM. Bonee TOro — OTAENbHbIE «YMHUKM» U3
MHapHpix TEXHUKYMOB [10 CUX MOP y4aT NoJpacratoLiee NoKosieHme noBapoB NpoBepsTh
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HOXMW... pyOKOW «/e3Bue B ie3Bue». 310, KOHEYHO, MPOCTO ANKOCTb — CUMbHee g
nocTpajaeT Ta Mojenb, KOTOpas chenaia kaiecTBeHHee W akkypatHee. Moatomy Eerna
OMbITHbIX TOYMNLLUMKOB CNPALIMBAOT O NEPCNeKTUBAX NPOAAX aTon KaTéroor
nonb30BaTeneil No-HacTosEMy BbICOKOKMACCHbIX Y3KOCMEUnanbHbiX Mofenej .
neccglmmcmwo 3aABNAOT — «rpo6buIK, rpobaT n 6yayT rpobuth». CpoK XU3HN HO)Ke‘ﬁ .
TaKOW KYXHE 4acTO OMpeaensieTcsi TONbKO WX... LIEHOW: Kakoi-TO nueTter McnumgaHa
TONbKO K 04€Hb OPOTrUM MOAESISAM. m

Hab6op «cBO6OAHOI0 XyA0XHUKa»

Hanoonee nHtepeceH Habop «CBOGOAHBIX XYAOKHUKOB» KY/IMHAPHOIO MCKYCCTBA ~ Nogapg
paboTatowux B He6ONMbIMX pecTopaHax u Kade. Yepe3 ux pyku 61040 npOXOpA:'
NPaKTU4ECKN MOMHbIA LMKN NPEeBPALLeHMit: OT CbIPOro Msca, pbibbl U NTULLI C oaomaMMT
npunpasamu 1 KOpHensjogamu A0 BENUKONMENHO JEeKOPUPOBAHHOMO, UCTOYAKLLEro MBHW;
apomarbl fienvkareca Ha npeaBapuTeNbHO NOAOrPETOM Tapesnke. HoXu Takow Wwed cobupagr
cam, AoNro W NpuBepeAnvBO 0T6Mpas ny4iiee. MHoraa B BbIGOPE KONMYECTBA HOXEIA Takoj
noBap MOXeT ObiTb OrpaHU4eH, TaK Kak HOCUT JIMYHbIA WHCTPYMEHT B Keiice umy
HeMOJaH 1Ke, BO M30€XaHue ero UCroNb3oBaHusA APYruMu 0OUTaTensMmu KyxHu. Hactosuuii
M3TP CBOW JM4HbIA WHCTPYMEHT 6epexer, MoCKOMbKy ero nogbop CONpOBOXAAeTcs
3arparamu BpeMeHu, U HemanbiMu fAeHbramu. Kak roBopaT nNpodn, B KM3HK
BbICOKOK/1aCCHOTO LUedha ecTb TOMbKO [iBe Npo6/emMbl Bbl6Opa — TOMKOBOrO HarnapHuka u
Ka4eCTBEHHOr0 HOXa.

MoAnMHHO BbICOKOKNACCHBIA NPOdU crnocobeH, B NpuHLMNE, paboTatb NPaKTUYECKU 1H06bIM
MHCTPYMEHTOM, HO, WMes BO3MOXHOCTb BbIOOpa, OTAACT NPEANn0YTEeHWE TEM €ro
PasHOBMAHOCTAM, KOTOPble Ka4yeCTBeHHbl, ynoOHbl B paboTe M Nerko BOCCTaHaBNMBAKOT
yTpa4yeHHyto ocCTpoTy. [lecATka HOXed emy [ns paboTbl BMONMHE XBaTaeT, XOTA Ha HuX
MpOCNeXuBaeTca MpPUCNOCO6eHHOCTb K OTAenbHbIM onepayusim. Co6CTBEHHO, dTa
creuvanusauns u ABNAETCA MaBHbIM, YTO OTAMYAET HOXMW MPOECCUOHANOB OT HOXEil
nobuTeneit; Nnpodu 3aBefOMO MAET Ha PacLUMPEHE ACCOPTUMEHTA CheLnanbHbIX Mopened ¢
TEM, 4T06bl MaKCMManbHO C3KOHOMUTb CBOE BPEMS U CWMbl MPW BbINOMHEHUM HauGonee
(U3MYECKN TSKENbIX ONEpaLyii, CBS3aHHbIX C NOArOTOBKOI 1 Hape3Koi npofyKTos. o aToi
Xe MPUYNHEe OH HUKOrAa He Oy[eT pUCKOBATb KAYECTBEHHLIM HOXOM, MCMOMb3ys ero He no
Ha3Ha4YeHUID — KaXAOMy HOXY MpeanucaH [AOCTAaTOMHO Y3KMA nepeyeHb 3ajad.
BbICOKOKAYECTBEHHBIN MOBAPCKOM HOX MOXHO WUCMONbL30BATL U ANis PyOKi XpsiLLeid, HO MOCTE
3TOr0 NOBPEX[EHHAs Pexyllas KpOMKa NpocTo He MO3BOAMUT 3CH(PEKTUBHO WCMOJb30BATE
KIIMHOK MO 8ro 0CHOBHOMY Ha3HAYeHUI0.

CanutapHbie Tpe6oBanus
[pyroii cneuncnyeckoil 4epToi NPOECCUOHANBHOMD KyXOHHOTO MHCTpyMeHTa SBnstoTe
J10CTaT04HO XECTKME TPEGOBAHUS CaHUTapui. OCOGEHHO CBMPENbI OHM Ha 3anaje, a TaKke K
0TEYECTBEHHbIX NPEANPUATUAX MUTAHUS, OPraHUB0BAHHbIX HA 3anapHblit Makep. MockoMbKY
NpeHe6pexXeHne MU MOXET MOBMEYb KpaitHe CepbeaHble MocneacTsusi — OT orpoMHbIX
WTPathoB [0 aAHHYNMPOBAHUA MALEH3UM 11 3aKPLITUS — YITIEPOANCTbIE CTAN Ha KIMHKAX "
[1eDEBAHHbIE PYKOATU U3BEAEHbI HA TaKOW KyXHe NMpaKTMYecki MomHocTbio. PasHO Kak i
[epeBsiHHble Pa3fenoyHble A0CKW. Ha MOBEPXHOCTM TaKOro HOXa He A0MKHA cKannmarbe
rps3b, NO3TOMY J@XE PYKOSTU BbIMOMHSAIOTCA U3 KOPPO3UOHHOCTONKOM cTanu. K coxaneHmto:
TaKMe XecTkue TPe6OBaHMA MOAYaC 4PeBaThl YXYAWEHMEM 3ProHoMuyHOCTH, 410 H
[00aBNISIET TENOTbI B OTHOLLEHNS PAGOTHMKOB KyXHU W CAHUTAPHbIX CAYXO.
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jop ANA NHOOUTENS
roif NHOGUTENb CKOBaH Npu BbIOOPE IMYHOr0 KyXOHHOTO MHCTPYMEHTApUA TONbKO CBOUMA

<amin ¥ MatepuanbHbIMU BOSMOXHOCTAMM. Mpexnae 4em OKyHyTbCs B 6636PeXHbIA OkeaH
bIX MOMENeiA, CrieflyeT BHUMATE/bHbIM 06Pa3om MCCnefoBarb CBOW CTapble HOXW Ha
1T TOr0, HeM UMEHHO OHV He YCTpavBatoT. byasTe npeJenbHo YECTHbI C CaMim cobomn —
7 Tak MOXHO M36exaTb pas0yapoBaHusi OT HEBEpHOro BbiGopa. Mano KTo nokynaet
Jble MOZeNH, Kyaa Kak yallle ObIBLIAE HEKOTAA HeMOXVIMI HOXY NPUXOAAT B HErOAHOCTb
W4iHE HEBBICOKMX IM4HbIX HABBIKOB B UX MCMONb30BAHMN M OTCYTCTBNA JIO/DKHOTO YX0Aa.
Wi C 3TUM HUYETO HE CAenarb, TO Cambii Ka4ecTBEHHbIiA, Y0OHbIA 1 JOPOrOil HOBbIM HOX
MPeBPaTUTCA B GECTIONE3HYIO TYMYIO XKENE3Ky. A yx ans notpeéutenei, KOTopbie C
WWIbI0 KYXOHHOTO HOX@ PEMOHTMPYIOT MepeKoCMBLLNECA OKOHHbIE paMmbl 1 OTKpbIBALOT
Me 3aMKW, Camblil Nydilni BapuaHT — 6e3bIMAHHbBIA HOXUK U3 KHP, KynneHHbI 3a
Ky Ha pa3Bane, KOTOPbI PEXET M710X0, HO HeAonro. J10 NOKynKu CnefyroLLei 3aroToBKu.
e noTpe6uTens yMeeT pPaboTath HOXOM, TO CETOAHS K €ro ycnyram fyHLine KnuHkm co
70 MUpa. Kakue Xe YepTbl 0Tnn4aer Ka4eCTBEHHbI HOX?

CHOB W3TOTOBMEHUS KA4ECTBEHHbIX MOBAPCKMX KMWHKOB CTOANA MNOTOMCTBEHHASA
TokpaTvA. ECTECTBEHHO, apUCTOKPATbI CamMu HE pe3ani NPOAYKTbI N HOXKMKOB HE KOBA/IW.
CTarbHbIi MHTEPEC K raCTPOHOMUYECKIM U3bICKaM 0MOCpeA0BaHHO, HO BECbMA akTMBHO
7 W Ha OCHALLEHUE CPeNHEBEKOBbIX KyXOHb. K mpumepy, U3BECTHbIM KONMYECTBOM XKEH
ux VIl 6bin CTPACTHbIA NOGUTENb FAaCTPOHOMUYECKMX M3bICKOB. AHIMNACK1E NCTOPUKK
T, 4TO UMEHHO 6narogaps ero reoHu3my B Hadane XVI Beka npousoLuia pesontouvs B
neiickom KynuHapuu. VIMEHHO B rofibl €ro LLapcTBOBAHUS CTPEMUTENbHO NPOTPeccUpoBan
apckoit MHBeHTapb. HOXw Gbinvt OHMM U3 CTPEMUTENbHO COBEPLUEHCTBOBABLLUXCA
TOB MOBAPCKO0 MCKYCCTBA. VICKYCCTBO PE34MKOB XapeHOro MAca — B Te BpeMeHa nnL
KpaToB — LEHMNOCh 04eHb BbICOKO B CUTy LENOro paaa nputmH. TyT 1 ymeHue pesatb
luKe, TalolMe HA A3blKe W PacKpbIBAIOWME W3bICKAHHbIA BKYC NOMTUKM Msca, U
HOCTb B OTCYTCTBUE CTOMATOJI0ra-NpoTe3ucTa 06Ner4uTb CTpafaHus nepexesbiBanna
A MpecTapeniM Bnajenbuam HEeMomHoro KOMMAekTa 3y60B. Jlereaa rnacut, 410
MW NPUYMHAMA Mbl 0053aHbl U NOSB/IEHWIO POCCUIACKOTO 6niopa — 6edcTporaHos.
it CTaTyC NOBApOB M Pe34MKOB Obina Mpu3BaHa NOA4YEPKHYTL KNATBA, AaBaeMan NIM4HO
M0, B Te GypHble rofibl CMepTb OT Sifia 6bina CTOMb e PacnpocTpaHeHHOM, Kak CeroaHs
b B aBTOKATacTpOe, Tak YTO HET HU4Yero YAMBUTENbHOTO B MPUBMNErPOBAHHOM
€HWM NOBAPCKOrO COCNOBMA MPU [BOPE: 3 JIOAMLHOCTL M NW4HYIO NPEAaHHOCTb
0Cb MNaTWTh. KauecTBEHHbIE MOBAPCKMUE HOXW MPOLLIOro Obinv YAENOM KYXOHb
paTum W CTOWIW BecbMa Hepdelweso. [l0BONbHO 4acTO OHU NPOWU3BOAUNMCH
HUKAMW — CieUManucTbl OTMEYaloT 06LUMe YepTbl, MpUcyLMe Npodunam i yram
04KM KNWHKOB OPYXMS W MOBAPCKOrO MHCTpymeHTa. Bo BTOpO/ MONOBMHE XX Beka
3BOACTBO KNMHKOBOTO KyXOHHOTO MHCTPYMEHTA CAenano 04epefHoi PbiBOK BMEped.
KO/ HOX U3 LUTYYHOTO [OPOTOCTOSLIEr0 NHCTPYMEHTA Py4HOI PaGoTbl OKOH4ATENbHO
aTncs B (hyHKLUMOHANbHOE LIMPOKOAOCTYNHOE u3henve. B pesynbrare pesko
UANCL 06bEMbI NPON3BOACTBA HOXE, MOBLICUIOCH UX Ka4ECTBO M CHU3NNACh LieHa.

HacTosuiee Bpemss WAET aKTWBHAA CErMEHTAUMSA PblHKA KYXOHHOrO HOXEBOro
YMeHTa. [lepBast rpynna — Knacc «anuT», No3uULMOHUPYEMbIA Kak NPECTWXHbIA U
BOKOKa4eCTBEHHBII MHCTPYMEHT ANs Npody 1 niobuTeneit co cpeacTeamu. Bropas rpynna
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— (DyHKUMOHanNbHbIE MOAENW nAns 6ornee LWMPOKOrO Kpyra npOQ)eCCVIOHaanbI
nonb30BaTenei U NPOABUHYTLIX MoGUTENe. TpeTbs — LMPOKMIA MOMb30BATENbCKM Knacg
BHELWHE OTAMYUTb MX [OBOMbHO CNOXHO: 4acTO TPETUM, «GHOMKETHbIR», Cermeyy
MUMUKDUPYET NOA NPOMECCHOHANBHBIA U [AXE ANMUTHBIA 3 CHET YacTeW Au3aiing nny
peknamHbIX MOTTO. ECTb psii AOCTAaTO4HO MPOCTLIX MPU3HAKOB, MO KOTOPbIM MOXg
PacnosHaTh Takylo NPOAYKLMIO: KA4ECTBO WNNOBKY KNMHKE 1 3aTOMKU PEXYLLEN Kpoyy,
6anaHc, 3proHOMUYHOCTb PYKOATH. Y

Marepuanb! KNMHKOB

CerogHa B MpOW3BOACTBE  GONMbLIMHCTBA  HOXEH  UCMONb3yeTcs Ka4eCTBeHHag
KOPPO3MOHHOCTOMKAs CTanb. Ha KnHKax nony4unu pacnpocTpaHeHne KOPPO3UOHHOCTOikye
cTanu ¢ copepxxanuem yrnepopa 0.20-0.65% v xpoma 13-15%, 3akaneHHble Ha TBepaocTs 45.
55 HRC. B Poccwu 310 40X13 11 65X13, B epmanmnn X45CrMoV15 n X55CrMo14, y dhpanuysos
T1 1 T5SMO, B CesepHoii Amepuke — 420, 420HC u 440A, LUseunn — 12C27 n 1.1. B 06uwey
BUAE MOXHO YKasaTb, 4YTO Ha KIMHKax WMCMONb3YKTCS KOPPO3UOHHOCTOWKME CTamy
MapTeHCUTHOro knacca, 400-# rpynnsi no AlSI.

A3 06LLero psga HECKOMbKO BbIAENAETCA SNOHCKUIA COpPTaMeHT. Booblie roBOps, 0 SnoHcKux
HOXax CNefoBano Gbl Ha4MHaTh KAXKAbIA HOBbIA ab3al| CO CNOB «B OTNMYME OT...» Hapagy ¢
MOX0OXXUM COPTAMEHTOM (Hanpumep, Takux NONyNAPHbIX cTaneir npoussopactea Aichi Steel
Works, kak AUS 4, AUS 6, AUS 6M) Lumpokoe NpuMeHEHUe HaxXoasT U KOPPO3UOHHOCTOIKNE
BbicOKoyrnepoguctoie cranu AUS8 n AUS10 (Aichi Steel Works), VG10 (Takefu Steel
Corporation), ZDP189 (Hitachi Metals) u ap., umetoLne MOBbILIEHHYIO W3HOCOCTONKOCTb W
TBEPAOCTb. ECnM Ha 6OMbLUMHCTBE €BPONEICKUX M CEBEPOAMEPUKAHCKIMX HOXeEN TBEPIOCTb
ctanu 54-56 HRC BoCnpuHUMAETCA KaK KpainHe BbICOKas U COBEPLUEHHO He OMpaBfaHHas, To Ha
NpocheccMoHanbHbIX AMOHCKNX KNWHKaX TBepAocTb B 58-60 HRC — neno camoe 3aypsigHoe. Ha
N0BaPCKUX KNMHKaxX 13 CTpaHbl BOCXOAALLEr0 COMHLA 0 CX NMOP BCTPEHAKOTCS U YrepoancTbie
cTanu. Vbl 3aT04KM 1E3BUS TOXKE MEHbLLUE. 3TO CBA3AHO CO CreLMdUYECKOii TEXHUKON paboTsl
UMW U TPaAUUMOHHONA PbIOHO-OBOLLHOA [AMETOW: 6O0MbLIMHCTBO COOTEYECTBEHHMKOB,
NPUBbIKLLIKX K 607188 MATKUM CTaNIIM, CK/TOHHBI paCCMaTpUBaTh ANOHCKME KNNHKM Kak Yepecyp
TBEP/bIE, UCTOHYEHHBIE W Xpynkue. [leno B TOM, YTO SNOHCKWE NOBapa MHOTO COTEH J1eT Hasah
YCBOWAM MPOCTYH UCTUHY: YeM MEHBLLUIA Yron 3aTONKWU UMEET KIMHOK, TEM akkypaTHeil Cpes,
nerye paboTatb N MeHbLLe YCTaellb.

B 370/ CBSI3W YMECTHO NPMBECTY LMTATY U3 [MaBbl 3 [PEBHEr0 [a0CCKOro TpakTara «hkya-
L3bI». "
«[oBap BaWCKOro Liaps Xyaii-BaHa pasaenbisan 6bika Aif LApCKoro crona; xsaranch pykow:
HaXAMas NNe4oM, YNupasch HOFOM, MOANMPAs KONMEHOM, CO CTYKOM M XpycTom pagotan
HOXOM — U BCE 3T0 B TaKT 1 B N1ajl, C/IOBHO B PUTME CTapUHHbIX HAaneBoB W MiACOK.

- [lo 4€ero e BCe NOBKO! — BOCKMIMKHYN Liapb.- Kak Tbl JOCTUT M0J06HOr0 YMEHUA?

[NoBap, 0TNOXMB CBOW HOX, OTBETUN TakK:

- Baw cnyra fopoXuT CyTbto — 3T0 BaxkHee ymMeHus. MoHavany, koraa s ToNbKO rlpMCTy"aﬂ
K pasgesibiBaHuio Obl4buX TyL, § OAHY TONbKO Lenyw Tylwy u Bugen. Yepes Tpy roga A
nepecTasn ee 3ameyarb. A HblHe FNISKy Ha 6blka He rnasamu — yMOM, He CTONIbKO nonb3yloch
3peHUeM — CKOMbKO [eicTByi pasymom. Coo6pasysick ¢ Obl4biM €CTECTBOM, cnepya erg
NPUPOAHOMY CTPOEHNIO, BBOXY CBOI HOX B MPOCTPaHHbIE MOMOCTH, pexy Tam, rae 6°”bm"b
MyCTOTbI,- HUKOTAA HE MbITACh pPa3pe3artb CKOMMEHNe CyX0Xunuii, Tem 6onee — Pa3py6"TT
KPYNHY KOCTb! YMenbii noBap MeHsieT HOX pa3 B rog — oTToro 4710 pexer:

/
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0BACTBEHHbI/ N0BAP MEHSIET HOX Pa3 B MECAL| — 0TTOrO 4T0 pyouT. A MOEMy HOXY — yXe
HapuaTb Net. 51 pasaenan UM ThicA4M Obl4bUX TyLL, @ KNMHOK — OYATO TOMbKO COLLEN C
LHOFO KamHsi. Mexnay cycTaBamu eCTb LUENW, @ y KNWUHKA MOHYTU HET TONWWUHbI —
qailluas TONLMHA KNMHKA Y N1e3BUS 1 Y3Kuil 06yX. ECAM XKe TO, YTO He MMEET TONLIUHbI,
- 1 BBECT! Ty/a, FIe Lenb, BCeraa B U36biTke 6yaeT MecTa, rjie norynsts Hoxy. 0TToro-
XKy YXK AeBATHaAUATL NET, @ KNMHOK — GYATO TONbKO-TONbKO COLLIEN C OCesKa. 1 Bce
xOTb OHO 1 TaK, BCKWI pa3 Kak NOAXOXY K CTIETEHNIO XU W BUXY, KaK TPYAHO C HAM
Tb, A BECb HAMPAralOChb W HACTOP@XMBAKCh, HE CBOXY C HEro rnas, padotaio
neHHO-MEANeHHO, efiBa WeBens HOXOM... W BApYr — xpsck! — u paspesan: GyAto
.pifan KOM 3eMnW. M BOT CTOK C HOXOM, U C TOPAOCTbIO FAsXY NO CTOPOHAM,
HEeHHbI [J0BONbCTBA, @ NOCMNE BbITUPAIO HOX U Npsvy.
CXO[HO! — BOCKNMKHYN Liapb.- YCMbILLAB pacckas MOEro nosapa, fi NOHAM Tenepb, Kak

TMib gonronetnal»

06pa3oM, CPOK XW3HN HOXA HanpAMy0 3aBUCUT OT HaBbIKOB W aKKypaTHOCTW €ro
ibua. K KNMHKY B BOCTOYHOW Tpajuuuu BOOGLIE NPebABAAITCA BbiCOYaiLIne
BaHWS B 4acTU OCTPOTbl — BMANOTb A0 TOrO, YTO PEXyLine KPOMKW HOXen,
a3HA4YEHHBIX ANA PbIOHBIX 61107, UMEIT NPaKTUYecKn NpaMyto (opmy, YTo6bI X GbIN0
4e BbITOYMTb B GPUTBEHHO-0CTPOE COCTOSAHME. He B MocneaHiol 04epespb Lensam ocTpothb
MUHEH ¥ aCUMMETPUYHBIA NPODWNb KNMHKA, KOTOPbIA AaeT 60/1ee TOHKMIA CPE3, HTO BaXHO
| TPAAULIMOHHBIX PbIGHBIX 6M10].

yron HakinoHa PK k
paspezaeMOMy MaTepHaiy = 6

paspesacuisii Marepwan . [o< 1 Ro

a5 - yron HakIoHA PKkpaap_e:;agMpMy'.MaJ‘epua.ny =R

" .. . paspésaembriMatephai . .

ITa CTONb Ba)KHa, 4TO HauGonee NPECTIKHAs 1 4OPOras Mapka ANOHCKOM CTanu — «6enas
1@ o7 Hitachi Metals, — 370 04eHb YuCTas yrnepogucras CTanb, NpakTU4ecku 6es
OlnX 3nemeHTOB. XOTA 6Gonee NpecTwxHasa «rofybas Gymara», NpeAcTaBnsiowias
NOXHONErMpoBaHHyHo CTaJlb, U AEPXKMUT 3aT04KY HAMHOTO J0MbLUE, HO ANA HACTOALMX
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ANOHCKMX NOBAPOB 3TO HE CTOMb CYLIECTBEHHO. [labbl MOAYEPKHYTb MPUOPKTET, ca
MeTanyproB, MOXHO ynomsaHyTb, 410 Hitachi Metals umeHyeT npon3BoanMblil accopTyyg
«CTapOMOAHbIX» YNIEPOACTLIX cTanev Ans PeXyLIero MHCTPYMEHTa «3010TbIM», B Tq BDe :ﬂ"
Kak KOPPO3MOHHOCTOMKWE CTanu, He MEHee KaiecTBEHHbIE, — BCEr0 JMLLb «CePEODAHLq,
Ckonb pasuTenbHoe OTAWYME OT HalUMX [OMOPOLUEHHbIX Tpaguuui! Y Hac-To NPUOpUTE,
paccTaBfieHbl B 06paTHOM NopsAke: nepsoe — 4106 He pxasen. Bropoe — yTog 3aToy -
Aepxan Aonro (4uTai — YT06bI TOYUTb MOXHO ObINO Pa3 B rOf, a T0 U Pexe). TpeThe — '-IToGK
py6un rsosgu v 6atapeu napoBoro oTonneHus. Hy u necatoe (ecnu He ﬂBaAuaToe)lil
HACKOJIbKO KJIMHOK OCTP.

ACCOPTUMEHT K/MHKOBBIX CTanel BeayLuero AMoHcKoro npouasoautens Hitachi Metals YeTkg
NO3MLMOHNPOBAH Ha AiBe rpynnbl. [IPUMEHUTENBHO K MPUBbLIYHBIM HaM KOPPO3MOHHOCTOKyy
CTaNAM Mbl BMAWM, YTO CHUXKEHWE MPUMECEA W yBENM4EHUEe KONMYECTBA Yrepoga Ha
TPaANULMOHHbIX cTansx 420 Tuna NpUBOAAT K BbLIOOPY B Ka4ecTBe Marepuana Knuka Ha
6bITOBOW HOX CTanu, nMeHyemon «CepebpsiHas 5». Ecniv cBOIACTBA 3TOI CTanu He YCTpausaior
noTpeduTens, To MOXHO Bbl6upaTk: Nepexod K «Cepe6psHoin 1» o6ecneynt Gonee BbICOKylo
KOPPO3MOHHYIO CTOKOCTb 11 MOBbILLEHME U3HOCOCTOMKOCTW. ECNM NPUOPUTETHBI TPEGOBaNys
U3HOCOCTOMKOCTN, TO MOXHO pabotath ¢ «CepebpaHoit 3». Co4eTaHue xopowe
U3HOCOCTOMKOCTY 11 KOPPOSMOHHOI CTOMKOCTI MOXET 06ecnevnts ATS-34, a yxx ZDP189 npu
COXPaHEHNW  BbICOKOA KOPPO3MOHHOW  CTOWKOCTW  06ECMEYMT 11 BENUKOMENHyl
WN3HOCOCTOMKOCTb. HACTO/bKO BbICOKYIO, YTO 3aT0MKA KIMHKA U3 HEE MOXET MpeacTasmar
€060/ 0TAENbHY0 Npobnemy.

Ecnn e npuopuTeTHbI BOMPOCHI Ka4ecTBa 3aTOMKM M OCTPOTHI, TO BHE KOHKypeHLuu
«30110Tas» rpynna yrnepoaucTbix ctanei. «fony6as» (Mo-sanoHcku — Ao) u «XKentas Gymara»
NO3ULNOHMPYETCA Kak BbICOKOKA4ECTBEHHAA WHCTPYMEHTaNbHas CTanb, MCMONb3yemas Ha
npodeccuoHanbHoM HCTpymenTe. «benas Gymara» (no-snoHcku “6enas” — LLvpo), Hapagy
¢ «Cepe6psHbIMI» Pa3HOBMAHOCTAMM — 3TO WMUIKeBbIA 6pena Hitachi Metals. Cramw
BbICOKO4UCTbIE, C KpalHe HU3KUM COLepXKaHWem MpUMECeid, W CTOAT BecbMa Hejelleso.
Camu HasBaHus — «6enas 6ymara» (LLinpo Famu) unu «ronybas 6ymara» (Ao famu) oTpaxaror
TOT (DaKT, YTO CTanb NPOAAETCH B BUAE OTAENbHLIX MOSOC, KAXKAAA U3 KOTOPbLIX 06EpHYTA
Gymaron, LiBeT KOTOPOW CBf3aH ¢ copToM cTanu. Tak, «benas 6ymara 1» — aTanoH B 4act
PEXYLINX CBOWCTB M KayecTBa 3aTO4KM, BbICOKOKA4YeCTBEHHas yrnepoaucras cranb C
MUHUMANbHbLIM KOJIN4ECTBOM npumecei. Tpe60BaHNs NOBbILLEHHON 3HOCOCTONKOCTY TaKkKe
Y4TEHbI: HE3HAYUTENLHO MOXEPTBOBAB Ka4eCTBOM OCTPOThI, MOXHO [06UTLCS pocTa 3T0ro
nokasatens Ha knuHkax u3 «fony6oi Gymaru 1» u Hambonee MOAHON HblHE Mapkih —
«fony6oit bymaru cynep». OpHako «Benas 6ymara 1» octaeTcs cBoero poAd
HenpeB30iiJleHHOM MO kavecTBy pe3a. He6eabIHTEPECHbIM ByaeT TOT hakT, YTo BCe 370 0en0-
ENTO-rony60e U306UIMe MPOUCXOANT U3 MHCTPYMEHTANbHOM CTanu rpynnbl SK AMOHCKOM
WHAYCTPUanbLHOro craHpapta — JIS, AanbHero pPOACTBEHHMKA Hallen 0TeYecTBEHHOM
WHCTPYMEHTaNbHOI YrnepoancToin ctann cemeiictea Y: V7, V8 un V9. V Hac u3 Hee TOXE
KOrga-To, 04eHb J1aBHO, [ienani HOXW. YBbl, CErofHa CTanb rpynnbl «Y» y HOXOBLUVKO
nonynspHoOCTbIO HE MOMb3YeTCs: U TPYAOEMKA, 1 KanpuaHa B TEpMO06PaboTKe. MorpeduTene
CONUAAPEH C MPOM3BOANTENEM — CTallb PXKABEET, TO CTh TPEOYeT BHUMaHWUA 1 YX0Ad: ot
Takas pasHuLa B MEHTanbHOCTMU.

Camble foporve (M, KCTaTu, Camble [ELIEBbIE TOXE) SMOHCKUE HOXM penaioTcA o
OfiHOpPOAHON cTanu. Bes pasHuua — B matepuane u oTaenke Hoxa. Han6onee npect M)KHbleﬁ.
KOBaHblE HOXW M3 OAHOPOJHOM CTanu MMEHYHT «XOHUsiku» (honyaki). 910 HOXH py‘"‘o3
KOBKM 13 BbICOKOKA4€CTBEHHbIX COPTOB CTanu — 6enoi unn, pexe, ronybon, — MOXHO o8

/
144

HoXu ans KyxHu

AU4EHNs Ha3BaTb MPOM3BELEHNAMIU HOXEBOrO WCKYCCTBA, Hapsfy C nereHaapHbIMu
camypaes. 10 HEKOTOPbIM OLiEHKaM, BBIAY OPaHU4EHHOr0 Crpoca U BbICOKOH LieHbl
HOXE Npou3BOasST He 6onee 5% OT BCEro MHCTPYMEHTapua NPOdecCuoHanbHbIX
X MOBAPOB MO TEXHOMOTNAM, CXOAHbIM C MPUMEHSEMbIMU /1A XOOAHOTO OPYXUS.
3KOHOMHbIM, XOTSi He MEHEe «BblNN3aHHbIA» KNAacC WHCTPYMEHTOB HOCUT Ha3BaHue
cymu» (hongasumi). Te u apyrue NpeacTaBnsAlOT CO00M, kak NPasuno, TPaAULNOHHbIe
IHOCTW AMNOHCKMX MOBApPCKUX HOXeEN — yanagi, usuba, deba. B 0Tnn4ue 0T XOHUAKM,
K XOHTacymyu COCTOMT W3 ABYX COEB — HA PeXyLUen KpOMKe 310 6enas unu ronybas
a Ha o6knagke — Huakoyrnepoguctas (C okono 0.06%) C HeaHa4uUTENbHbIMMU
aMi KPeMHUs W mapraHua (2o 0.2% kaxgoro). 0co60 MOAHO WCMONb30BaTh Ha
KW CTany CO CTapbIX AKOPEN 1 AKOPHbIV Lenen. TpeTba TpaguumoHHas pasHoBUAHOCTb
u («<kasumi» — He MyTaTb C Ha3BaHWEM OJHOMMEHHOW (UPMbI). ITO HOXN 06bIYHbIX
¥ JOMOX035ieB. Hapsafy ¢ Knaccu4eckum sNOHCKUM Habopom CyLLECTBYET W MHas
J0BUAHOCTb — EBPOMeNcKas, Cpefi KOTOPOA Hanbosbluee pacnpocTpaHeHne nonyquim
égyuto» — VHVBEPCANbHbIN HOX ANS PE3KYM OBOLLEN, MSACA U PbIObI), CYMKUXUKM («Suji-
-, ANs TOHKOW Hapeski Msca 1 pbibbl), é-4aba («yo-deba» — HoX-py6ak ans rpy6ow
ofikn bbbl ¥ MAca). HoXKM 3TU BbINOMHEHbI HAa 3anafHblii MaHep, HO C U3PAAHbIM
HCKUM KONMopuToM. /IMEHHO Ha ryiTo ANOHCKWI NPOM3BOANTENb MOPE3BUNCA B MOMHOM
1 C TOYKW 3pEHUS u3aiiHa, OTAANEHHO HAanmOMWHAIOLIEro (PaHLy3CKUA, U C TOHKM
TEXHONOrMI, UCMONb3YEMbIX MPW U3rOTOBNEHNN KITMHKOB. Hy U, KOHEYHO, Ha PbIHKEe
TBYET OrPOMHOE KOMMYECTBO LUMPMNOTPEOHBIX HOXEW C MUTHIMI MIacTMacCoBbIMA
IAMA U3 MATKOBATON KOPPO3UOHHOCTOKOM CTANM, PacciMTaHHbIX Ha LIMPOKME CRou
MIbHBIX JOMOX03518K 1 [JOMOXO035IEB, HE CKMOHHbIX TPAaTUTLCA Ha MPECTIKHYIO W
HHYIO HOXXEBYH YTBApb.

UEAWNUM HAa MMPOBOA DbIHOK MOBAPCKOFO PEXYLIEro WHCTPYMEHTa C 6OMbLINM
aHNem ANOHLAM MPULLNOCh PellaTh PAA AONOMHUTENbHLIX 3aha4, NOMUMO 60pbObI 3a
M-aBHO MPOYHO 3aHATbIe KOHKYPEHTaM1 pbiHki EBponbl u CesepHoii AMepuki. OpHON
fBNANACh CPaBHUTENbHO BbICOKAs CE6ECTOMMOCTb SAMOHCKUX HOXEWR: pAfoM C
eil TaiBaHa 1 Kutas y GHOKETHbIX BEPCUiA NOBAPCKMX HOXEN U3 SINOHUM NPOCTO He
aHCOB. [103TOMy SMOHLI COCPEAOTONMANCH HA [OW3aiHe W MeTansioBefyecKkux
. IMeHHO OHY NepBbIMU CTanK NPOM3BOAUTL MHOTOCMONHbIE KNNHKK C 06KNaaKkamu
OPPO3NOHHOCTOMKOM y30pyaToi cTanu. [lpuyem KOMOMHUPYIOTCA HE TONbKO
OHHOCTOIKNE CTanu, HO U HepPXXasetoLLne C yrnepoanCTbIMK.

dDOMOHBIX MOJENsX OO CUX MOP MOXHO YBUAETb BCAAHOW MOHTaX PYKOATU WM
H4YaTble Haknafku Ha XBOCTOBMKE, MPWUXBa4YeHHble Knemkow. Wx marepuan kpaiie
C PaseH — OT TBEPHOA APEBECUHbI NUCTBEHHbIX MOPOZ [0 CHOMUCTHIX MACTUKOB,
pylowmx  TekcTypy  Aepesa. [lepeBsiHHbIE pykosTM  fAenawT  Ha
(ONPON3BOANTENbHBIX CTaHKax-Konupax. VICKMoYeHe CoCTaBnAT ONsTh e AMNOHUbI,
bIE IeNaloT pyKoATM U3 MSATKMX COPTOB APEBECUHbI — Keapa W mardonuu. [puyem
1TV flaXKe He YNPO4HAITCA: UX MEHSAIT N0 Mepe 3arpasHenms. HeobxoanmocTs yxoaa
YIHE KoMneHCHpyeTCs OTANYHOI 3PTrOHOMUYHOCTBIO.

FOKOE BHeapeHue Hepfoporux Npecc-popm Ang U3roTOBAEHUS PYKOATER U3 nonumepos
O elle Gonblue CHM3UTL CEGECTOMMOCTb CaMbiX AOPOrMX onepauuin — COOPOYHbIX W
1HbIX. HanGonee pacnpocTpaHeHHbIM fABNSeTCA nnactuk ABS (TpoitHoW cononumep
d, akpunowutpuna v 6ytagueda). OH 0YeHb CTOEK, B TOM 4MCME K aKTUBHbIM
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XUMMWYECKUM BELLECTBaM, MPOYeH, CPaBHUTENBHO HEAOPOr U TexHonoruyeH. Mo CBOﬁCTBa

Hero noxox nonunponuneH. 06e Mapku UCMOMb3YEHOTCA HA PYKOSTAX KYXOHHBx HOX 4
Monunponunex, Kak NpaBuno, apMUpyeTcs U3MENbYeHHbIM CTEKNOBOMIOKHOM Ans nqu:"'
CLENMeHNs C NafoHbIo. o
Ta6nuua 22.
Cranu nponssogctea Hitachi Metals, ncnonb3yemble B NpOM3BOACTBE KNUHKOR
e
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wia 23.

HekoTopble nonynspHbie Mapku MHOTOCMOHbIX NaKeToB,
ncnonb3yemMbix Ha ANOHCKUX KNUHKaX
T Pexylui cnoit Obxnanka TeepaocTs Konuyecrso
" [Mapka | Conepxanue 3/1eMEHTOB Mapxka cTamu | PeXYyLIero CJI0EB Ha
| cram cnost, HRC KITUHKE
TSK5 C: 0.8-0.9%; Si <0.35%; Mn: <0.5%; P: <0.030%; SUS 405 62 3
$:<0.030%;
~[AUS-8 | C:0.70-0.75%; Cr: 13-14.5%; Mn:0.5%; M0:0.10-0.30%; | SUS 405 60-61 8
i Ni:0.49%; Si 1.00%; V: 0.10-0.26%;
TAUS-10 | C:0.95-1.10%; Cr: 13-14.5%; Mn:0.5%; Mo:0.10-0.31%; SUS 405 58-61 2w 3
il Ni:0.49%; Si 1.00%; V: 0.10-0.27%;
TAUS8 | C:0.70-0.75%; Cr: 13-14.5%; Mn:0.5%; Mo:0.10-0.30%; | SUS 42012 58-61 3
1 Ni:0.49%; Si 1.00%; V: 0.10-0.26%;
TAUS-10 [ C:0.95-1.10%; Cr: 13-14.5%; Mn:0.5%; M0:0.10-0.31%; | SUS 420]1 58-60 37
i Ni:0.49%; Si 1.00%; V: 0.10-0.27%; SUS 410
‘ RS 15 | C: 1.3%; Si<0.3%; Mn:<0.3%; Cr: 13%; W:1.25%; SUS 405 63-65 3
i Vi1.5%;
TAUS-10 | C:0.95-1.10%; Cr: 13-14.5%; Mn:0.5%; M0:0.10-0.31%; | SUS 4201 58-60 63
i Ni:0.49%; Si 1.00%; V: 0.10-0.27%; HUKeJb
'WG-10 | C:0.95-1.10%; Cr: 14.5-15.5%; Mn:0.5%; Mo0:0.90- SUS 42071 58-61 32
b 1.20%; Si 0.60%; V: 0.10-0.30%; Co:1.30-1.50%; SUS 420J2
[ Cowry | C:3%; Cr:20%; Mo: 1%; V:0.3%; SUS 420J1 62-64 63
| X (RT- HUKeTb
6
[VWG-10 | C:0.95-1.10%; Cr: 14.5-15.5%; Mn:0.5%; M0:0.90- SUS 4202 58-60 3
] 1.20%; Si:0.60%; V: 0.10-0.30%; Co: 1.30-1.50%;
[ ZDP189 | C: 2.90-3.00%; Si: 0.35; Cr: 19.00-20.50%; Mo: 0.90- ATS34 63-65 3
o 1.01%;
Il V: 0.25-0.35%;
| SGPS C: 1.40%; Cr:15%; Mn:0.4%; Mo: 2.8%; Si:0.50%; SUS 405 58-61 3
| V:2.0%
'SRS15 | C: 1.50%; Cr:13%; Mn:0.3%; Mo: 2.8%; Si:0.30%; SUS 405 58-60 3
k. Vi 1.5%; W:1.25%;

I6MHMPOBAHHbIE PYKOATW MMET CEpALeBWHY M3 noaunponuneHa M 060N0YKY U3
MONNACTMYHON Pe3nHbI, 06ecneynBatoLLeil 601ee HafeXXHOe yepXKaHne HoXa B YCNOBUAX
UYNS BOABI, XKUpa W (HUBMONOTUHECKMX IKUAKOCTE: NpON3BOAUTENN PEKOMEHAYHT
0TaTh TaKNUM HOXXOM B Nep4aTke BO M36exaHNe HaMATbILIEA Ha NafioHK. HeKoTopble BUAbI
DOB, OfHAKO, CNOCOGHbLI CAeNaTb PYKOSTW CKONMb3KUMK. [N Takux 3afjady BbiNyckaoTcs
(OAATY M3 3PrOHOMMYHOI0 NONMAMUAG, VICKITIOHAIOLLEr0 MPOCKANb3bIBAHNE B NaJIOHN 32 CHeET
BUBHOI  MMKPOKPUCTANIMYECKON CTPYKTYpbl MOBEPXHOCTW. [lonnamup MOoXet
‘ MAPOBATLCS W3MENbYEHHbIM YIMEPOAHbIM UNWU CTEKII0BONIOKHOM Anf 06ecneveHus
i IGOKOI1 MexaH14eCKO NPOYHOCTN M MBHOCOCTOMKOCTY B COYETaHNM C HU3KUM BECOM.
€ 0AUH nonynsipHbIi MaTepuan Ha pykosTM — nonucopmanbAerna. 10 Tepmonnact ¢
POLIUMY  PU3MKO-MEXAHUYECKUMI CBOWCTBAMU — BbICOKOW XWUMMWYECKOW CTOMKOCTbIO,
yﬁHMBOCTbm K TEPMUYECKOMY W OKUCIIUTENbHOMY PaspyLueHuto. I3rotoBneHHbIe U3 Hero
ORI — xxecTkue 1 B T0 XXe Bpems anacTuyHble. [Ipyroe HassaHue 31O rpynmbl MaTepuanos
- Nonuokcumetunes  (MOM). HaubGonee wu3BecTHO TOprosoe HaspaHue Delrin,
PErMcTpUpoBanHoe coupmoit Dupont (E.I. du Pont de Nemours and Company).
0CnenHue rogsl 6narogaps KECTKUM CaHUTapHbIM TPeGOBaHUSM MOMYYUAM LUIMPOKOE
CNPOCTpaHeHne MeTannnyeckue pyKOSTA U3 HEPXKABEIOLMX aYCTEHUTHbIX CTaed — Tuna

i 1804 1 317. Hapsizy ¢ MX HECOMHEHHBIMM JOCTOMHCTBAMM — NPOYHOCTBIO, HALEKHOCTHHO W
WOBEYHOCTLIO — OTMEYAeTCH M HEKOTOPOE CHWKEHWE 3PrOHOMUYHOCTW: PYKOATU M3
1070» MeTanna HpaBATCA [Janeko He BceM. KOMMPOMMCCHbIM peLleHveM sBAseTcs
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W3rOTOBNIEHNE LUTAMMOBLIMU MW CBAPO4HBIMI METO/AMIA LUEVKM PYKOATH (60bCTep,
KOPPO3MOHHOCTONKOW cTanu. [loCKOMbKY BbIMOMHEHHbIE MO TaKUM CXemam PYKORTY
YOOBNETBOPAOT N0 TpeboBaHMAM 6e30MacHOCTU He BCE KaTeropuu NONb30Barengy
repMaHckue HOXedenbl pa3paboTtanu [OCTAaTO4HO HEOObIYHYI TEXHOMOruKw — SCT
(Sintermetal Component Technology). Oxa no3BonseT cobuparb HOX U3 PasHbIX YacTej: HOXy
cepuu Professional «S» BbIMMAAAT Kak TPaAULMOHHbIE, C MaLLaTbiM MOHTAXOM. Ha Camoy
Jiene Leika W OCHOBA PYKOSTW W3rOTaBNMBAKOTCA METOZAMU MOPOLUKOBOW MeTanypryy, ,
MNaWKK He NPUKNENbIBAIOTCS, a 3aNMBAIOTCA HA OCHOBY. KNMHOK BbIMOMHSAETCS M3 Npokary "
NPUBAPUBAETCA Ha Lieitky. TakuM 06pa3oM AOCTUraeTcA Xopollee KayectBO Knuwka
BbICOKAs 3prOHOMWYHOCTb MOJENei Npu He CANLLIKOM BbICOKOI CTOMMOCTH.

ABTOpCKME CEpPUAHbIE MOAENH

OcHallieHHble MO06HbIM 06pa3oM COBpEMEHHbIE CepuiHble MPOM3BOACTBA CMOCOGHy
NPOU3BOAUTL Ka4eCTBEHHbIE HOXM COTHAMM ThICAY WITYK B MECAL. ABHbIM HepfoCTaTKoy
MOTOYHOrO MPOW3BOACTBA ABNAETCA 0AHOOOPA3Ne AMBANHEPCKUX W KOHCTPYKTOPCKux
PeLeHN. 3T0, B CBOK 04epefb, CTUMYNUPYET UHTEPEC NPOdIECCUOHANO0B N NtoGuUTEnsii k
ManocepuiHbIM W LITY4HbIM MOZENAM PY4HOW paboTbl, MPOM3BOAUMBIM B HeGOMbLIMX
YaCTHbIX MacTepCKUX WA BOOGLLE B KYCTAapHbIX YCNMOBUAX. BbICOKME WHAMBMAYaNbHble
Tpe60oBaHNA K HOXaM NOBapOB SKCTPa-KNnacca, JOCTATOMHO JOPOTME W HepeHTabesbHble B
MaccoBOM MPOMbILLNIEHHOM BOMMOLLEHUM, 06YCNaBINBaOT LUMPOKYH) NMOMYNAPHOCTL 3akasa
LUTYYHbIX MOZENei y 4acTHNKoB. OCO6EHHO 3Ta TEHAEHLUMA APKO NMPOCNEXUBAEBTCA Ha HOXax
13 ANOHWN: 3HAYMTENbHBIA NPOLIEHT NPOCECCMOHANbHBIX MOBAPOB PaccMarTpuBaeT ans ces
HEBO3MOXHbIM PaboTy KpYMHOCEPWUIAHOW NPOAYKUMER, Npeanoyutas MOLENU C BbICOKMM
YAENbHbIM NPOLEHTOM PYYHOTO TpyAa CTOMMOCTbIO He MeHee $200, a TO W aBTOPCKYH
NPOAYKLMIO, LieHbI Ha KoTopyto AoxoasT Ao $1000, a To M NPeBOCXOAAT 3TO Yncno. pu 06Luei
61130CTU (HA HEWUCKYLUEHHbI B3rNAA WHOCTPaHLA) CEPUIAHOIA U aBTOPCKOW NpoAyKUuM U3
ANOHMK, LieHbI HA HUX PA3HATCA HA NOPAAKW, NPUYUHONA YeMY MOMUMO Ka4eCTBa U3roTOBMEHNA
W OTAeNKW ABMSETCS W MMs MmacTepa. HemympeHo — B TO Bpems kak B EBpone
HEMHOrO4YUCNEHHbIE YUeneBline (UpMbI-naTpuapxu ¢ nomnoit otmeyaior 100-neTHUe
to6uneu, B ANOHUM A0 CUX NOP CYLLECTBYHOT CEMENHbIE MAacTepCKe, NPOM3BOAALLME HOXM N0
HECKONbKY coTeH neT kpsdy! C OfHOW CTOPOHBI, Takas penyTaums Ko MHOromy 0653b1BaeT B
nnaHe CBOWCTB W KayecTBa, HO C Jpyroi — 3a Hee Tpe6yeTcs XOpOLIO 3annariTb. K
COXANeHN0, MacTepoB-HOXKOBLMKOB, CIOCOGHBIX CO3[1aTh aBTOPCKMiA MOBApCKOW HOX M0-
HacToALLEMy BbICOKOrO Knacca, B Poccui CeromHsi kpaitHe mano. Pekum uvckntodeHieM
asnsetca K. lMpokoneHkoB (r. MockBa), W3roTaBnnBAKLLNA LUMPOKMUN accopTUMeHT
npodhecCUoHaNbHbIX raCTPOHOMUYECKMX, MOBAPCKMX M PA3[eNn0yHbIX MOAEseH.

Y70 ecTb Ha POCCHIACKOM PbIHKE
CerofHA Ha POCCWIACKOM pbIHKE [OCTATOYHO MOMHO MpefcTaB/ieHbl BefyLuve M1pOBbIE
NPOU3BOAUTENN, OTEYECTBEHHbIE HOXEBblE MPEANPUATUS W Manou3BecTHbIe cpvpmbl ¥
upmoyku u3 0ro-BocTouHoit Asun. CrieflyeT 0TMETUTb, YTO M3rOTOBMEHUE HOXeM ANA KyxH#
ABNAETCA Hanbonee NepcreKkTMBHLIM BO BCEA HOXEBOW OTpacnu, Tak 41O Ha aToil HMBE
OTMETUNIUCb HE TONbKO WHXUHUPUHTOBbIE (HUPMbl  KYXOHHOM HanpasneHHOCT”);
pasmeLuatoLme NPoOWU3BOACTBO MOJENed CO CBOMM KNEMMOM Ha cneuvnanmampOBa”“"'K
HOXEBbIX NPEANPUATUSX, HO U Te NPOU3BOAUTENN HOXEIA, KOTOpble paHee B cumnaruix

NOBAPCKOIA TEMATUKe 3ameyeHbl He Gbinn. Hanpumep, u3secTHas nooutensm coBp
cknagHbix mogenen cupma Benchmade u3 CLUA BbimycTuna nosapckyto TPOMKY-

-
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LU0 06bEM NMPOM3BOACTBA U BbiCOKas UeHa (0kono 300 amepukaHcKux f0N11apos)
0T €€ NPeAMETOM BOX[ENeHUs NPenMyLieCTBEHHO KOMNEKUMOHEPOB W MOKNOHHUKOB
| (DUPMbI, MUPOBbIE TEHAEHLMI 3TOT (haKT XapakTepuayeT JOCTATO4HO HArMAAHO.

4eCKMe SMOHCKNE HOXM A0CTAaTO4HO Cepbe3HO OTNIMHAKOTCA OT eBpOnencKux. Momumo
PUYHOrO NPOMUNS KNWHKA (KOTOPbIA AANeKo He CTOMb MPUMUTUBHO-CTAMECO4HbIN,
370 MOXET M0Ka3aTbCs HEUCKYLIEHHOMY B3rNAAY), OHW UMEIOT IEPEBAHHYI0 PYKOATb C
Dif, KOTOPAs HACaXWBAETCA HA XBOCTOBMK BCAAHLIM CMOCO60M. O4YeHb 4acTo KIMHKM
HEHb! IBYXCNOWHbIMI — TBEPblit N3HOCOCTOMKMIA CIIOM (DOPMUPYET Ne3Bue, a MArkas 1
obKknagka npugaeT emy MpoYHOCTb. B AAnOHMM [0 cux NOp CyLUECTBYeT yxe
Yecku yTpaieHHas B EBpome KynbTypa paboTbl KWHKOM MOBAPCKOr0 HOXa — MyTb
|er0 HOXa, KOTOPbI 04EHb BbICOKO LIGHWICA B CTapoe BpemMs M MPOAOIKAET
0BaTb N0 Cell fieHb.

g LWKOMbI KYNMHAPHOrO UCKYCCTBA NOABUANCH B ANOHUM NpUMepHO B 3noxy Mypomaru
573). Kak n B cpenHesekoBoil EBpore, OHW Gbinv CBA3aHbI WCKIOYUTENbHO C
1 cnosimn 06LLecTBa — KyxHeil apuctokpatuu, Ho ¢ Hayana XVII Beka «TaitHbie»
Hble TpakTaTbl CTanu My6yIMKOBATbCA W MOYYUIN LUMPOKOE PacnpocTpaHeHue.
HUNCS N0BONbITHBIA TpakTatT «3anuckn 0 KynuHApHOM uckycctee foma Cuase», B
OM NMPeAcTasneHo 55 BapuaHTOB PasfenblBaHNd Kapna, Kaxmblit 13 KOTOPbIX UMEeT
eieHHOe HaszBaHue — «OduumnanbHbIin kKapn», «J1eBblid kapn», «[1atb yaapos», «0cTpoB
1oHOCTI», «CHexHoe yTpo», «Kapn B nogke» u Ap. Kaxpsii u3 3tux cnocobos
13Ha4ancs Ang OnpefeneHHoro BpeMeHn roga u cobbitus. Tak, «Kapn CHEeXHOro yrpa»
19 MOpb!, KOrJa B KOHLE 3UMbl 3auBeTana cnmsa, a «[103/ipaBuTenbHbIA Kapn» — Ans
JHUYHBIX CIyYaes.

8P, pasnenbiBaBlIMiA NTULY WAM pblby, AEMOHCTPUPOBAN HACTOALLEE WCKYCCTBO
BHUSI HOXKOM 1 TexHukoi paspesaHus. OeT OH Obin B LEPEMOHUanbHbIA KOCTIOM,
B HalW [HU NepeLlen K rnaBam LWKOM. ITV yBaXaemble 0N Ha3bIBAKTCH, Kak 1
| APYrUX LWKON (KMBOMMCH, YaiiHOW LiepemMoHuK, (DexToBanus 1 T.4.), uamoTo. KocTiom
X Ha LEpEMOHNANbHYI0 OfEXAY NPUABOPHLIX, CBALLEHHUKOB — KMUMOHO C LUNPOKUMU
U 1 BbICOKas, MOKPbITas YEePHbIM 1aKOM, LUano4ka Ha 3aBa3kax (36ocw). Co BpemeHem
, CTOALUMIA 32 pa3fenoyqHoON AOCKOI C HOXOM B pykax, CTajl HasblBaTbCs WTamasd
[0cKO»). B HacToswlee Bpems utamas — 3to no6oi mosap, roToBAWMIA eay u
A NPOAYKTbI HA rMasax y noceTUTeneil.

LIKOAbI 1 NOBapa pa3BnBanu COOCTBEHHbIE CTUIN PA3LENKu 1 NPUroToBneHus. Tak,
p, «Kapn nanomHuyecTBa B Acocuma», ONWUCAHHbIA B TpakTate LWkosbl Cupase,
WEHHO 0TNKMYaeTCs OT ONKUCaHMs B Apyrom uaganum — «ytu pesasuns eapl». Mopckue
Pesanuch MHbIMM crnocobamu, Y4em peyvHble. Tpaguuns pasfenbiBaHus MpoAyKTOB,
bIM 06pa3oMm pbi6bI 1 An4Y, 3aPUKCUPOBAHHAS B OMPE/IESIEHHOM puTyae, 3apoannach
U C TOPXKECTBEHHBIMI CAy4asmu, npasgHecTBamu. K HacTosLemy BpeMeHU MHorue
PETbI 1 CNOCOO6bI BNafeHUs «PeXyLLMM HOXOM» YTpayeHbl, HO, K CYaCTbt0, HE yTpayeHa
*l0M BbIcoYaliluas KynbTypa MacTepcTBa W 3CTETUKA Pe3KU W MPUTOTOBNEHUS efbl.
0BPEXHO COXPAHAETCA 1 MCKYCCTBO M3rOTOBNEHNA HOXeN. Cnedyet 0c060 OTMETHTb,
CM 33 nocnegHue [ECATANETUS XONOAHOE OPYXUE MPAKTUYEeCKM COWMO C
WHEBCKNIA cueHbl, 4TO 0O6YCNOBUMO €ro CepbesHyl Aerpajauuto, TO MOBapPCKOi
YMEHTapUIi TONbKO HEMPEPbIBHO COBEPLUEHCTBOBANCS: U B NfIaHe CBOWCTE U C TOYKM
V«Texuonorwﬁ. /ImeHHO B cumy 3TUX NPUYMH MOBAPCKUM HOXaM YAENEHO B U3[aHuu

149




rnasa TpuHaguyartas

—

TaK MHOTO BHUMAHWA: HA 3TOW NPOAYKUWM MApKETUHTOBble U AM3ANHEPCKHUE W3bicyy,
CMoCo6GHbI 3aTylieBaTb OLWKMOKKM W nanbl U3roToBUTENEn, 6ecrnowagHo BCKpuBathl
VHTEHCUBHOW W pa3HO06pa3Hoil NpakTuKoil. G Apyroi CTOPOHbI — 3TO HDO(DBCCMOHanhHN;
VHCTPYMEHTapuN, 3aLLnLLEHHbIA 0CO6bIM AN3ANHOM W BbICOKOW LIEHON OT NCNONb30Bayyg
QWUNETAHTOM UMK He N0 Ha3HA4eHMNIo.

Ha cerogHs B AnoHMM NpefCTaBNEHO HECKObKO OPUrMHANbHBIX PErMOHANbHBIX TP
4UCNY Hanbonee M3BECTHLIX 3a Mpeaenamu ANOHMK OTHOCATCS MacTepa U MacTepckue 1
Tokuo (Macamoro), ldyy (Mucoro, Karedpyca), Geku (Macaxupo), Ocaka (Cyniunk) u Kugy,
(Aputcyry). Kctatn, cembs Aputcyry npon3sogut Hoxu ¢ 1560 roga — 3adMKCHPOBaKHj
AOKYMEHTabHO (haKT. Kpatko ykaem eLue pas, 4em B OCHOBHbIX 4epTax OTnuyaerc
SANOHCKMIA HOX OT €BPONEACKIAX. 3TO aCUMMETPUYHAR 3aTO4KA, MEHbBLUMIA YTOJ CXOAA Chyckog
Knuuka (40-50°) npotus esponeickux (50-60°), 6onee BbiCOKaA TBEPAOCTL (40 60 HRC),
3Ha4uTeNbHas TONLUMHA KNUHKA — BNNOTb A0 10 MM. PyKOSITb XOTS M UMEET NPOCTYH thopy,
HO OCHaLLeHa NPOA0IbHbLIM 60KOBbIM PE6POM CO CTOPOHBLI paboyeit pyku, 06ecneynBaiowuy
KOHTPONb KNUHKA. [Ny M3rOTOBNEHUM aBTOPCKUX HOXEA C PykW 3aKas4uka [0 cux nop
CHWMaOT Mepky. [la, BpemMs BHOCUT KOPPEKTMBbI — MOAaBAALIEE 60NbLINKHCTRY
TPaAULMOHHbIX AMOHCKMX HOXEN CErofHs NPOM3BOASAT LUTAMMNOBbIMM METOLAMU U NPOKATKO!
B Bankax. 3aTtoyka M WnnudoBKa BeAETC Ha WAMOoBanbHbIX MallMHax. TO Xe camoe
OTHOCHUTCS K JTAMUHWUPOBAHHBIM CTaNfM — HUKTO U3 CEPUIAHBIX NPOU3BOAUTENEN UX HE KyeT,
NpeanoyTeHne OTAAETCS NPON3BOAUMBIM HEOONbLUMMU NPEANPUATUAMMU nonydabpukaram.
[l0CTaTo4HO rpamoTHbIA NOA6OP MATKMX CTaneil ¥ CMiaBOB Ha OOKNagKku MO3BONseT 6e3
0C006bIX NPO6JIEM CO3AaBaTb OPUrMHAsbHbIE Y30Pbl HA JAMACCKIMX 06KNAAKaxX C MUHUMYMOM
Tpynosarpar. OgHako 6o0mee BbICOKME TpeGoBaHWS MPOECCMOHaNoB 06yCnaBanBanT |
CPaBHUTE/bHO BbICOKOE Ka4eCTBO SMOHCKON NPOAYKLMM. KOHEYHO, C Y4ETOM LieH — AMOHCKME
wedbl 3KCTPa-Knacca roBOPAT, YTO €CAW HOX ANMA Cylun (N0 AMNOHCKW — sHaru6a) CTouT
meHee $200 (B /eHax, €CTECTBEHHO), TO 3TO BOBCE JaXe W He HOX. CTOMMOCTb HOXA
BbICOKOKNACCHOTO Lueda, paBHas HEAOPOroMy nerkoBoMmy aBTOMOOWIIIO, HUKOrO He
WokupyeT. TeM He MeHee AMOHCKUE Tpaguuuum Npou3BOACTBA MPUMEHUTENbHO K
©BPOMNeN3NPOBaHHbIM au3aitHam (ryiTo) YXKe CErofHs NMpeACcTaBNsiOT CepbesHylo yrposy
kasasliemycs ewie 10-15 neT Hasajg He3blGNeMbiM NIWAEPCTBY BeAyLIMX repMaHCKiX
NpOV3BOANUTENEI.

MHOr0006pasue HalUoHasbHbIX HOXEN MOMIb30BATENBCKOMO KJlacca MOXHO pasaentTb Ha 4
rpynmbi.

[NuHHbIE 1 y3Kue Moaenu NS pblbHbIX 6Mt0[ HOCAT Ha3BaHwe AHarmba (KnuHOK nmeeT
CTPEeNioBUAHOE 0CTpue) unu Takoxuku (6e3 ocTpus).

HOXW-TONOPUKM C KAMHKOM NpAMOYronbHOM hopmbl Ans py6ku 0BOLLEA HOCAT o6Lee
Ha3BaHue Hakupu-6040 nnu Yeyoa.

Mogenu, BHElIHe HAaNnOMWUHAIOWINE TSXKENbIA EBPOMENCcKMiA mnoBapckoin HOX pd
npeaBapuTesicHON pasfdenkn pbibbl W NTULBI, COYETaoLWmMe U (YHKLUK HoXa-pyoaKs
umenyiot Deba-bocho. T
bonee nerkue mogenu TOW e (POPMbl, UCNOMb3YEMbIE B Ka4ecTBe MOBapCKuX, umeHyt
Ba6040 n ®yHaroku-6040.

TUNOB HOXE, KOHEYHO, HAMHOrO 6ONbLUE — CrieLManbHble MOZENnn, MoMHOXeEH
CBOBOOPA3HbIE MECTHble TPaauuMn SANOHUKM, [AKT NOUCTUHE YAMBUTENbHOE PasHoo
NOBApPCKNX MoJeneil.

Hple Ha
gpasHe

) — ,

HoXu ans KyxHu

uas LieHa NpOChecCUOHanbHbIX Mojenel Bapbupyetcs o 70 1o 400 ponnapos CLUA.
oBATENbCKUI KNacc OT/M4yaeTcs 6onee AOCTYMHOA LIEHOW, KOTOpas, Kak npasuno,
aetcs oT 35 — 40 ponnapos CLUA. B nocnegHee Bpems B MarasuHax, TOPrytouiux
KMV MPOAYKTaMU NUTaHUS ¥ Hefoporum haphopom, NosBUI0CH AOCTaTO4HO MHOTO
bIX MOZIENEN, UMEIOLLMX, HECMOTPS Ha BHELLHIOK MOXOXECTb, KpavHe Masno o6LLero ¢
2cTBEHHOV AMOHCKOW NPOAYKUMEA: MOHTX PYKOSIT MPOV3BEAEH HeakKypaTHo, 3aTto4ka

e Heyno6Has, a BWA, NPUCYWMA [BYCNOWHOW KOHCTPYKUNM KIMHKA, NpuAaH
CTPYAiHOM 06pabOTKOI BepXHel 4acTu cnycka. HOXM 3Tv NpeacTaBnsior cobon
habpuKkar, He 0C060 MPUrOAHbIA K pa6ote. bonee ka1ecTBeHHble Mogenu u3 Ctpatb
LIero COMHLA CTPEMUTENbHO 3aBOEBbIBAIOT MOMYNAPHOCTb 33 BbICOKOE KaiecTso,
\e MaTepuanbl U OPUTMHANBHOCTL HECMOTPS Ha BECbMA NPUINYHYIO LIEHY.

24,
061Liee onucaHue NONyNSPHbIX KNACCHECKUX AMOHCKMX NOBAPCKNX mozenei

JUmHa xmEKa | Hassanwe HasnaveHue
st ipodu/
mobuTens, MM
240 - 300/ Yanagi-b: B nep c - "IMcT UBHI", B IPOCTOPEYHH -
200-210 HOX JUIsL CyIIH M canmyu. Kiaccuseckuit SmoHeKui
hueiHBLI HOX C TOHKOM peXylei KpoMKoit. Pexe
s
f 240 - 300 Takoihki o HOX UL MOp L
= on". T MOJIeJTb C OYeHb TOHKO#
s TOB.
150 - 210/ Deba-bocho | Tskensit u KIMHOK. ¥ i, st
135- 165 pasfieNKy phIOHI 1, pexe, Msca. TexHuka paGoTs! -
pexyme-p KPOMKa
150 - 210/ Funayuki- MHor i HOX, GoJiee JIerKHit, 9eM
135 - 165 bocho Deba-bocho, ¢ 60s1ee TOHKO# pexymeit KPOMKOIL.
150 - 240 Nakiri-bocho | Hox-pybax uist 0BOIIEeH, MHOTODYHKIIMOHATBHEIA.
TsoKessIit ¥ KIIMHOK, p i
KPOMKH - CEJTHSA.

SNOHLbI YIOPHO NPOGMBAKOTCA HA MUPOBOI PHIHOK HOXEH, S Hero ajanTupyoT CBOe
0CTBO K €BPONENCKMM BKYCaM. Tak, KyXOHHas Cepusi U3BECTHOI CBOUMM CKIIAAHBIMMU
MU ANOHCKO-aMepuKaHckoi chupmbl Spyderco Inc., XoTs M W3roTOBNiEHA B
ECKOM AMOHCKOM LIEHTPEe MpOWU3BOACTBA KNMHKOB ropode Ceku, HO Au3aiiH umeer
) MPUBLIYHLIA [ANA  eBpO-amMepukaHckoro notpebutens. OTnuunem sBnsetcs
BHHas Ha KNMHKE W3HOCOCTOMKas cTtanb MBS-26 v aproHomuyHas pykositb W3
HomogoGHoro nnacTuka Sermollan, o6ecneynBarollas NNOTHOCTb YAEPXaHuA U
epuanbHbie cBoMcTBa. Kpome TOro, Ha POCCHUIACKOM PbiHKE B MOCNEAHWE oAbl
bHO NOMHO NpPe/CTaBNEHbI ELLE TPU «EBPONEU3NPOBAHHbIE» ANOHCKME TOPrOBbIE MAPKK
I, Kasumi n KA.

Blivecs B 1985 romy Hoxu Global yxe B 90-e rofbl co6panu MHOXeCTBO
ADOAHLIX Harpaj 3a OPUTMHANbHOCTb KOHLENLWM, BENUKONENHbI Au3aitH u
MWYHOCTL. KNMHOK MMen [A0CTaTO4HO BbLICOKYK (Ha TOT MOMEHT Ans eBpo-
HCKOrO pbiHKa) TBEPAOCTb — 0KoNo 56-57 HRC 1 xopoluee coveTaHne Npo4HOCTHbIX
KX cBoitcTB. CocTaBHas CTanbHas PYKOATb KPENUTCSA K KNWUHKY NNOCKO-BbINYKOro
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npouns MeTOAOM CBapku W ANs MNyYiieidl 3proHOMUYHOCTM 3amONHAETCs Neck
; MeTannu4eckue pyKosiTv CneumanbHoit (hakTypbl, MCKNK0aioLlel NPoCKanbabiBanue,

« : Renaigy
| HOXW rMrneHnYHbIMU. HO OCHOBHbIM nokKasaresnem, cienaBLwnm mogenun 3Tou (I)Mpr' Kpai.:m
l‘ nonynspHbIMu, 6b171 BENMKONENHbI [In3aiH. B HacTosiLLiee BPeMs BbIMyCKaeTcs OKOHO se
H mogeneit Global, Bkntoyasi noBapcKue HOXM, KYXOHHbIE NPUHALIEXHOCTH, CTONOBbIe HaGopy
l NnoACTaBkK K YCTDOVlCTBa ONA 3aTO4KK. .
|
i
i Tabnuua 25.
P 06LU,ee onucasune nonynapHbIX ANOHCKUX MOBAPCKUX Moneneﬁ B eBpOneﬁCKOM CTune
| Bux l JUmiHa KTHHKA 1 Haspanue Hasnavenue ;7‘7\
I | ansnpodm/ |
| | moGurens, MM |
i 8 —
EEEEs . | 240-300/ Tywro, med BoIbitioif OBapCKoit HOX. VHHBEpCanbHas Mogery
e AL T — 180 - 210 JUIS IIMHKOBKH.
240-270 Bonbiroi JUnst Hape3KH roTOBBIX G0z e
m————«-—-—\,> racTpoHOMMY4eC-

» —— | Kuit

210 - 240 "CaHTOKYy" Jlnst pasnenku peibbl, Msica. Ynuncpuzlgxmﬁ.\
| T

| 4 90 - 150 Kopenyarsrit Jlnst paboTEI C OBOIIAMH.
" 150 "XoHecioku" - JUtst M3BNeYeHUS KOCTEH, OT/EEHUS Msica OT KocTei,
/t> 00BasIOYHBIH

i HERMANOS S.A., HOX racTpOHOMU4ECKMA Cepun Frech Forged C KIMHKOM W13
P o et b M v ool i S SHCUTHOW KOPPO3VIOHHOCTOMKOW CTain 420-ro TMNA W TpaHXUpHas Bunka. PykoaT! u3

mogenein. Kak u Hoxu o7 Global, oHM MMEIT CBapHYH) KOHCTPYKLMK — XBOCTOBUK C
600bILWKOA MPUBAPUBAETCA APrOHHO-AYrOBOWN CBApKOW K KNWHKY. VIMEHHO KNWUHOK
SABNACTCA OTMYUTENbHON 0CO6EHHOCTBIO 3TUX MOJENENA, T.K. MPON3Be/eH B TPaaULMOHHON
TEXHOMNOrMK TPEXCNOMHOro KOPPO3MOHHOCTOMKOMO NakeTa — U3HOCOCTONKOW CepALeBuHbl
u3 ctann VG-10 ¢ o6knagkamu U3 Hepxaseloliero aamacka (ysopyaroil cramm),
OTNINYAETCA BbLICOKMUMU PEXYLUMMUA W TPOYHOCTHBIMM CBOMCTBaMU. BcagHble PYKOATH
BbINOMHEHbl W3 HETHWIOWEro CrOUCTOr0 APEBECHOr0 mnnacTuka v npukinenans K
XBOCTOBUKY. Ee poctatoyHO cneunduyHas «anoHckas» opma He COBCEM yno6Ha
MPUBLIKLIEMY K SPrOHOMUYHBIM eBPONeiCKUM YepeHam. TpeTbium no nopsaky nosseH:
Ha OTEYECTBEHHOM PbIHKE CReJyeT Ha3BaTh HOXM 0T KAI, orpaHnyHo coyeratome Moaem
Ha KJ1aCCUYECKO AMOHCKUA MAHEP N «TYUTO».

ANponuneHa.

Oco6HAKOM CTOAT HOXM U3BECTHOW (hupmbl Kyocera. VX oTnnyuTensHoi ocoéeHHochK}
ABNAIOTCA KMWHKKM, NPOM3BEfEHHbIE W3 MaTepuana nog HassaHuem YTZAP (mTTpMeBb'”
NONMKPUCTANINYECKUI OKCUJ TUTaHA-LMPKOHUS-aMOMWHNA), UMEHYEMOTO B npocTopesi
LNPKOHNEBOI KepamuKoil. Ero TBepAoCTb NPpUGNMXKAETCA K anmasy, OH Nerko pexer CTeK0-
[pyrum ero [OCTOMHCTBOM SBSETCA MNOMHast MALEBas HeATpanbHocTb. KnuHOK =
ocTaBnger nocne ce6s HUKAKUX CrefOB Ha NPoOAykTax, 4To 6bino cpasy oueHeHo y = ;
N6UTENAMU TPAANLNOHHON ANOHCKON KyXHW W cbipoefexus. OgHako aToT marepud) . K0T thupmbl Masahiro Co., Ltd. (Seki, AnoHus), TpaauunoHHas mozens Yanagiba Boucho,
PEAKOCTb XPYNOK 1 TpeByer akkypaTHoro o6paLieHns. OCHOBHbIM HanpasneHuem cTano ero PBIGHbIX G0 "Sashimi'.

NCnonb30BaHWE Ha KyxHe Ans OTAenbHbix onepauuit (o6pabotka cune ¥ 4ucTk

/
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] [ K.MPOKOMEHKOB, HOX YHMBEPCANbHbIN racTPOHOMMUYECKMIA, KIMHOK — "BONIHOBASA
yKoﬂTb — 6y61Hra ¢ NPUTUHOM 13 KOPPO3MOHHOCTONKOW aYCTEHNTHOW CTAMN.

Hox ot compmbl SUMIKAMA CUTLERY MFG. CO. LTD (KASUMI) ¢ KNWHKOM M3 MHOFOCOHor
nakera: cepauesuHa u3 ctanu VG-10, 06knaaku M3 MHOTOCTONHON (32 ¢Nnos) y30pH+aToi cram,
Matepuan pykosTit — CRIOUCTbIA APEBECHbIN MNACTUK.

Hox ot chupmbl SUMIKAMA CUTLERY MFG. CO. LTD (KASUMI), cepus Fine Ceramic -
NOBAPCKOM HOX [NS HApe3KN C KIUHKOM M3 KEpaMUK Ha OCHOBE OKcua LIMpKOHHA !
PYKOSATHIO 13 NONNMPONMTIEHA.

pmbl FUJITORA INDUSTRY CO. and LTD. cepun Tojiro Pro ¢ KIMHKOM U3 MOnn6aeH-
BBOV MapTEHCUTHON KOPPO3NOHHOCTOMKO CTau 1 aHTMOaKTepuanbHOM PyKOATbIO U3
WOHHOCTOIAKOM ayCTEHUTHON CTanu.

A ) = » cepi!
Hox ot dupmbl Masahiro Co., Ltd. (Seki, InoHns) — HOX yHUBEpCanbHbIA "Sd 1toku ;Cujﬁﬂ
MV-S (Molybdenum Vanadium Series) ¢ knuxkom u3 ctanu MBS-28 1 aHT6a Tepia
PYKOSATbIO 13 KOPPO3NOHHOCTOMKOM ayCTEHUTHOW CTanu.




B nomows Bbl6MpalLemMy HoX

Hox ot chupmbl Masahiro Co., Lid. (Seki, AnoHus), Tpaguumonkas Mogens Soba
Anst U3roToBNEHUS TPALULUMOHHON SMOHCKOI NnanLum 'soba’,
ApeBecuHa.

'ri Boucho,
PYKOATb — CTabUNV21poBatKag

Hox coupmbr SUMIKAMA CUTLERY MFG. CO. LTD (KASUMI) cepus Titanium — HOX A1

HApE3KH, KNMHOK 13 KOPPO3MOHHOCTOMKON CTAI BBINONHEH C HAMbINEHEM 13 kap(OHUTPHE?
TTaHA 1 PYKOATBIO M3 MONUNPONUeHa.

HoXu ans KyxHu

cothens), TaK Kak fins KOMMeHcaLmm BbICOKOI XPYnKOCT OCHOBaHME Ne3BUS NPULLINOCH
Th BHAYNTENBHOM TOJILUMHBI, YTO CKa3biBaNoOChb Ha (DYHKUMOHANLHOCTW, @ MOTOMY
78 paboTe nosapa He 406aBNAN0.

jaHns

3 BPeM#, KOTZia MCTOPUYECKNI LEHTP rePMAHCKOr0 NPOM3BOACTBA KNNHKOB — 30/IMHIEH —
S 3aKOHOZATeNeM HOXEBbIX MOA, AaBHO B MNPOLUNOM, aBTOPUTET FEPMAHCKMX
oU3BOAMUTENEN HOXEN [0 CUX NOP BECHMA BbICOK. ITO U 0GBACHSET OrPOMHOE KOSIMYECTBO
ok — Solingar, Solinger n faxe npocto cupma Solingen n3 30M1HreHa, — KOTOPbIMK
eH POCCUICKMIA PbIHOK. HOXW 3TK, KaK Mpasusio, HU K [epMannm, HU K Ka4eCTBEHHON
LW OTHECTW Henb3si. OTIYMEM Ka4eCTBEHHOI NPOLYKLMMN ABNSETCA YETKOE yKa3aHue
aHus  upMbl U reorpachuyeckoit npusasku — Solingen, Germany. Cpeau
checcuoHanoB n nobuteneil Hanbonee U3BeCTHbI ABe OuUpMbl U3 3onuHreHa — Zwilling
. Henckels AG n Ed.Wusthof Dreizackwerk. MepByto 4acTo UMEHy'OT 1o BUAy ee TOproBoi
«Onu3HeLbl», BTOPYHO — «Tpedybel». 066 hupMbl C TEXHONOMMYECKON U Ka4eCTBEHHON
POHBI I0BOJIHO MOX0XMK, C TOI pasnuuen, 4o y Zwilling J.A. Henckels AG 6onee w1poKuii
bHbIA pAL W 60nee OpuruHanbHble TEXHONOrMW. Hapsay ¢ OTAENbHbIMWA MOAENsamMu
aloTCA pasnuyHble Habopbl W akceccyapbl — MycaTbl, MarHUTHble Jepxaren,
HHbIE MOLCTABKM, KYXOHHbIE HOXHULbI U T.1.

optumeHTe Zwilling J.A. Henckels AG BbIgensoTcs HECKONbKO KaTeropuii Mogenei.
TWIN Select — mogenu co cBapHbIMM LieNbHOMETANINYECKUMI PYKOATAMU.
FIVE STAR — mozienu BbICOKOW LIeHOBOW rpynibl ¢ NOAUNPONUAEHOBLIMU PYKOATAMU
JHLLUEHHOI 3PTOHOMUYHOCTYM, MPOM3BOAUMbIE MO TexHonoruu SCT ¢ KPUOreHHow
PMO0GPAGOTKOI KNUHKA.
. PROFESSIONAL «S» — mogenu ¢ nuToii pykosTbio U3 nnactuka Novodur (6nu3koro
CBOWCTBaM K nacTuky ABS) Ha xBocTOBMKe 0c060i (hOPMbI ANs NPUAaHKS BUAA KNnenaHbix
nafok. MponasoasTes no TexHonorun SCT ¢ KpUOreHHON TepMO06PaBOTKON KNUHKA.
FOUR STAR — mogenu ¢ nuToil NONMNPONUIEHOBOM PYKOATLIO, NPOU3BOANMBIE MO
tHonorum SCT ¢ KpuoreHHoM TepMo06paboTKoN KNUHKA.
© TWINSTAR plus — mopenu, KOHCTPYKTMBHO cxoxue ¢ cepueir FIVE STAR,
3bILUIEHHON 3PrOHOMUYHOCTW C NIUTOW PYKOATHID. HekoTopble Mojenu 3TOW Kateropum
OT YNPOYHEHHYI0 W3HOcocTOMKUMM Kapbupgamu (MagnaDur) nessuiHyr0 4actb. [lpu
NIBHOM yX04€e W akkypatHoM ucnonb3oBaHuv MagnaDur 06ecrneynBaeT NOBbLILIEHHYH
DCOCTONKOCTb 1E3BUS.
TWIN Gourmet — 3KOHOMMYHAs Cepusi, W3roTaBnMBaeMas METOAOM NUCTOBOM
MOBKN C NpuKnenaHHbIMKU Ha XBOCTOBUK Haknagkamu u3 nonuokcumerunexa (MOM). B

Tu4ue ot Apyrux mMogeneil He UMEET METanIMYeckoro OrpaHUYuTens Ha pyKosaTH.

C repMaHcKoi cepuen, CyllecTByeT W 60nee 3KOHOMWYHAs JIMHWSA MPOAYKTOB,
3yembix oy Toprosoit mapkoit J.A. Henckels International n norotunom «4enosek ¢
80apaoii». Owa sBNseT co6Oi MPOAYKT [AEATESbHOCTY MHXUPUHTOBOM hupmbl,
bIBAIOLMIA CBOM MOZENN Ha pasnuyHbiX 3apy6exHbix Npou3BofcTBax. Mogenu, kak
8UN0, npou3soasTcA 3a npepenamu FepmaHun, BHELIHE MOBTOPAKT OCHOBHbIE Cepuu
YEr0 repmaHcKoro poAcTBEHHUKA, OTNIMYAKOTCS 60Nee YMEPEHHOI LIEHON U «BHOKETHBIM»
ONiHeHnem. Cepus «Classic» npon3BoanTCS 06bEMHOI LUTAMMNOBKON 1 HANMOMUHAET CEpPUI0
ESSIONAL «S», «Steel Cut» nMeeT cBapHYIo MeTannuyeckylo pykosts, «Modern Style»
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MPOU3BOANTCS NUCTOBOW LUTAMMOBKOM, MMEET MPUKNENaHHble HakNagku u yn

AU3aNH. CxoaHbIM 06pa3om npousseseHbl cepum «Fine Edge Pro» u «Eversharp Pry‘imeHHbm
«Active Grip», «Edition Pro», «Edition Red» n «Fine Curve» umetor nutyio ©>- Copy
NoAUMpPonuIeHa. PYKosy 3

Mogenu ot Ed.Wusthof Dreizackwerk otnnuaotcst MeHbLwum pasHooGpasuem. Knacg
(opmMupyIoT Tpu cepuu. -
1 Classic — moienu npon3BeseHbl 06bEMHOI WTAaMNOBKOIL. Ha XBOCTOBUKe
TUTble Haknagku u3 nnactuka ABS Ha 3aknenkax.
2 Culinar — moaenu npousBefeHbl 06bEMHON " 7
HOWA LUTaMMOBKOW CO CBAPHOIl MeT 4

PYKOATbIO. 3 "
34 Grand Prix — Mogienu npoussegeHs! " 7 “

00bEMHON LUTAMNOBKOI C INTOI
nnacruka. s
Kak u Ha Mozensx Zwilling J.A. Henckels AG, Ha KnuHKax 3Tux cepuit Npotmnb nnogkg
BbIMYK/IbIN, BbIMOMHEHHbIA C BbICOKIM Ka4eCTBOM W OT/IMYHON 3aTOYKOM. OTI]MHMTeanOr;
0CO6EHHOCTbIO SBAAETCA Hanu4ue Mogened, 06NAZaloOLMX MOBILIEHHOI TUOKOCTblD
YMPYroCTbi0, 0603Ha4€HHbIX KPAaCHbIM NMPAMOYIONLHIKOM ¢ Haanucsio Flexible. Kpome Torg
KaK W'y KOHKYPEHTA, CYLLECTBYIOT «3KOHOMUYHBIE» CEPUM C KIMHKaMM, npomsaeneHHb,W‘
METOAAMM LUTaMMOBKM 13 NUCTa: NMHUS Silverpoint ¢ NuTbIMK pyKoOSTAMM 13 MNacTika y
Gourmet co BCaZHbIM MOHT2XXOM XBOCTOBMKA B NaCTUKOBYIO PYKOSITb Ha 3aK/enKax.

BbINONKeyy

bonee pfeweBbl UM [OCTATOYHO KayeCTBEHHbI MOZENM 0T KPYMHOT0 repMaHckoro
npowssoautens Herbertz & Meuer, peanusyemsie B Poccum 1noJ TOProBoii mapkoii Pfiffikus.
Kak 1 y npouux npoussogutenei, NPOAYKUMsS (OUPMbI pa3buTa Ha Kateropum — «3nuTHasy
Cepus, BbIMONHEHHAA O0ObEMHON LITAMMNOBKOW WNM MMEIOWas CBapHYI0 KOHCTPYKLMIO;
npocheccuonanbHas — ¢ AUTLIMU MNACTUKOBbLIMU PYKOATAMU 1 WITAMNOBAHHLIM M3 MNCTA
KINHKOM; 3KOHOMW4HAs — C YepeHamu 113 CRIOUCTbIX APEBECHbIX MNACTUKOB Ui YNPOYHEHHO
[IPEBECUHBI.

3HA4UTENIbHOE MECTO Ha OTEYECTBEHHOM PbIHKE 3aHUMAIOT COBEPLUEHHO HEen3BecTHble Ha
3anapje Mojenu, MocTasnsemMble Ha PbIHOK MO AEMAUHIOBbIM LiEHaM VHXXWUHY PUHTOBbIMH
(MpMamMu UM camumin repMaHCKAMI NPOU3BOLUTENAMM, KOTOpbIE, onacasicb Peakcnopra,
MEPEMMEHOBLIBAIOT uX, NpUCBaMBas KOMMEPYECKUE Ha3BaHWs, Takue kak Maitre, Omega,
Kuppel, Mertz, Kochmeister u 7.4. Tyt yxe TPEGYETCS NPOSBUTL BHUMATENLHOCTb — ECTN HOXH
knacca «/itokc» 0T Felix BbIMOMHEHbI C 0YeHb XOPOLUNM Ka4ecTBOM, TO MPOAYKT CXOAHOMO
Knacca ot CS (Toprosas mapka, nofi KOTOPOil CKPbIBAETCS [OCTATOYHO cTapas chupma U3
3onuurena Carl Schmidt & Sohn) BbICOKUMM CBOIACTBAMM COBCEM He 6newer. 370, npasad.
0T4aCTV KOMMNEHCMPYeTC KpaiHe HEeBLICOKOW LEHON ee npomykuuu. Kak npasuio;
OOMbLIMHCTBO TaKMUX MapoK MpefCTaBNEHO HECKOMbKUMM CEPUAMM — KNTaccoM «JIHOKC”:
BBIMOMHEHHbIM 00bEMHOV LUTAMMOBKOW WK MMEIOWMM CBAPHYIO KOHCTpYKLMIO, a TakxKe
AROCTYMHLIMY CEPUAMM C KNMHKaMU 3 NIUCTOBOTO NPOKATA C PasMYHbIMK BugaMu MOHTAXAE
PYKOATEN — ITbIM, HAKNafo4HbIM 1 BCAAHbIM.

Heckonbko 0co6HAKOM cTOUT npoAyKuus KoHuepHa Heinr. Boeker Baumwerk GmbH. Xots 0Ha
Y IMEET LTa6-kBapTUPY B 30MMHTEHe, HO NOMUMO FepMaHum o6nagaeT npowsBO}lCTBeHHhIMW
mowHoctammn 8 CLUA v Aprenue. VIMeHHO apreHTvHcKuiA chunuan (roprosas Mapkd ~
Arbolito) npoussoauT Hegoporue Moaenu CPEAHEro KN1acca Co LUTaMMoBaHHbIMU KuHKamMH !

——

HoXu gna KyxHu

i cranu 440A v pyKoATbIO C MpuKmenasHbiMu Haknagkamu us MOM. Tepmaxckuit
11 6016 U3BECTEH CBOUMM SKCTIEPUMEHTANbHBIMU MOLENAMN — HAPALY C KIIMHKaMu 13
eBOV Kepamukn n pykoatamu ud Delrin, 65113KuMK N0 CBOWCTBAM K aHanoruyHbim
Lokum Mopensm o7 Kyocera, umu npoussoautca cepus Titanum ¢ KnuHkamu u3
0BOTO CnniaBa. [JOCTOMHCTBA TakuX KNWMHKOB — BbICOKAA KOPPO3MOHHAA CTOWKOCT,
it BeC (Ha 40% MeHbLIWA, 4eM Y CTanu), OTIMYHAA YNPYrocTb, MOBbILIEHHAS
CTOMKOCTb PEeXYyLUel KPOMKN Npu akkypatHon paboTte U faxe aHTMGaKTepuanbHbie
2. 0HaKO, MMest JOBONbHO MAMKMIA KNUHOK TBEPAOCTbIO 0Kono 40 — 44 HRC, nessus
Oro Matepuana 0Kasanuch COBEPLUEHHO HENPUroAHbI K YAAPHBIM Harpy3kam, u3ruby u
@ TaKXKe BECbMa HYBCTBUTESIbHbI K HEOPEXHOMY 00palleHuio.

repMaHckue NpoU3BOANTENN NHOOAT akcrepumeHTbl. Tak, chupma Schneid und
en NPON3BOAUT MoJenb Thermomesser, KIMHOK KOTOPOIA HarpesaeTca 0T cetn 0 50
DB — UM Y06HO pe3arb 3aMOPOXKEHHbIE NMPOAYKTHI.

OnyNAPHOCTI [0 HE[JABHETO BPEMEHM UCMaHCcKMA npoussoanTens Arcos Hermanos S.A.
bKO XOAMN B NINJEpax NpoaaX HOXeil CPeAHero LIeHOBOro AuanasoHa, Ho U AoCTaBnsn
Hble MPO6NemMbl MPOfAaBLAM FepMaHCKOM HOXEBOW MPOAYKLUMM Knacca «/oKe».
HUE VHTEHCMBHOW peknambl B Poccuu, XOpOLLEro KayecTtsa, yHaiHoro fusanHa u
4HbIX LIEH HEeMano COAEeCcTBOBANO MONYASPHOCTM LUMPOKOrO accopTUMEHTa MOAenen
NPOM3BOANTENS, Pa3bUTOr0 Ha MNPECTWXHbIA Kknacc u 6onee [JOCTYMHbIe
30BaTeNbCKIe Cepurn.

3y «MIOKC>» 11 MOAENSIM NS NPOECCUOHAN0B OTHOCATCS CNELYOLNe Cepun.
— KJIMHOK MpOW3BEMEH LUTAMMOBKOW, PYKOATH LENbHOMETananyeckas csapHasa ¢
HHUM MNACTUKOBbLIM BKIAbILLEM.
n Forged — Mofienu, MMetoLLmMe CBapHYHO KOHCTPYKLMIO, C MOLLHbLIM OrpaHnyuTesnem Ha
Marckuit maxep. Haknagku u3 NOM KpenaTcs K pyKosaT Tpems 3aknenkamu.

ch Forged — mofenb, U3rotoBneHHas MeToAOM O06bEMHON LUTAMMOBKW, C (UTYpHLIM
HuguTenem Ha paHilysckuit mavep. Haknagkm u3 MOM Kpensitcs K pykoAaTd Tpems
erkamu.
sal — BcajiHas (Ha Tpex 3akJenkax) pyKoATb Ha LITaMMNOBAHHOM 13 INCTA KITMHKE.
00d — aHanoruyHo Universal ¢ pyKoATbIO U3 LiEHHbIX NOPOJ, APEBECUHbI.
U — aHanornyHo Universal ¢ nuToiA NIacTMKOBON PYKOSTHIO.

NIEE [IeLlIeBbIN «M0Mb30BATESLCKUI» KNACC COCTOMT U3 CEAYHOLINX CEPHIA.
01d — WTaMNOBaHHbIA U3 NIUCTA KNMHOK C MPUBAPEHHBIM NPUTUHOM U3 LBETHOTO MeTanna u
14CTKOBbIMK Haknafkamu (MOM) Ha Tpex 3aknenkax.

'€ — LITAMMNOBAHHbI 13 IMCTA KIMHOK CO BCAJHbIM MOHTKOM YepeHa Ha TPex 3akJienkax.
S8 — aHanornyHo Maitre ¢ N0CKO-BOrHYTLIMU CMYCKaAMMU.
d — aHanornyHo Inglesa, co BCagHOM PYKOATHIO HA ABYX 3aKernkax.
ANA YUCTKN OBOLLIEH U KOPHENNOLOB — HEOPOrie MOZENN C JIUTbIMYU MNACTUKOBLIMY
ATAMN.

APMe Arcos Hermanos S.A. npuHagnexuT W TopoBas Mapka Arvi, noj KOTopoW
IBBOAUTCS HECKOMIbKO [I0CTYNHbIX KOHOMUYHbIX CEPUI AN1S HU3LLIEr0 CerMeHTa pbiHKa co
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LUTaMNOBaHHbIMM U3 INCTA KNMHKAMK C NI0CKO-BOTHYTbIMM Ciyckamu. OHa Taioke
cepuu.

Java — BCafHOM MOHTaX KNMHKA B [EPEBAHHbIN YEPEH YNyYLIEHHON 3PrOHOMUYH
KPacHOro fiepeBa Ha [ByX 3aknenkax.

Competlcmn — KIMHOK, HAMOTW4HbII CepuM Java, C IUTbIMU NNACTUKOBBIMU PYKOSTsy,
Clasica — BCaaHO# MOHTaX KNNHKA, aHANOTM4YHOO Cepuyt Java, B AepeBsHHbII 48peH Ha -
3aKnenkax. e
Latina — BCagHO# MOHTaX KNMHKA, QHATIOTVISHOTO CepUM Java, B [EpeBsiHHbIit 4YepeH Ha
3aKnernkKax. i

Aenureg Ha

OCTM u3

Tpuymd npogax uCNaHUam HECKONbKO MOANOPTMAM B nocneaHue rofbi Gop
NpuBnekarenbHble N0 LeHe cepumn 6pasunbekoii hupmsl Tramontina. "
Bpasunus

Ecru FEPMaHCKWe NpOU3BOAUTENM BCE eLle MIOTHO YAePXMBAIOT NEPBEHCTBO B npoaaxax
MOJenen Knacca «wKC», TO B HU3KOGIOMKETHOM LIEHOBOM AvanasoHe ROMUHUpYeT
6pasunsckasi oupma Tramontina S.A. Cutelaria. OHa Xe B NOCNEAHUE robI BeCbMa 3aMeTHo
TECHAT UCNaHUeB B NpOAAXax MOJeNedt CPeAHe LEHOBOA rpynMbl v HeBYCMbICHeHHo
MPUMEPAETCA K BEPXHEMY LEHOBOMY CermeHty. MpuymHbl 3TOr0 — 60niee HuM3Kue LieHbI
BbICOKUM AMHAMM3M 1 Pa3HO06Pa3HbIit MOAENbHbIA PAZ, PACCHUTAHHDINA HA CaMblii umpoxun’
Kpyr notpeﬁureneﬁ. K npumepy, 310 0Ha M3 HEMHOTUX MPM, COXPAHUBLUMX NpOU3BOACTBO
MOZAENenN C KnuHKamu u3 yrnepoauctoin cranu — cepus Carbonline.

Mopenu knacca «t0KC» NPEACTaBAEHbI ClIEAYIOLMMI CEPUSMM.

Supreme - LTAaMNOBaHHbIE M3 NUCTA KIMHKK W NPUBAPEHHbIE LieNbHOMETaNNYECKUE
PYKOSATH.

Century — Mozienu, Npou3BeeHHbIE 06LEMHO LUTAMMOBKOMA, ¢ NNACTUKOBbIMMU HaKnagKamu
Ha pyKoATH.

Century Polywood — aHanoru4Ho Century ¢ pykosTamu 13 LIEHHbIX MOPOJ APEBECUHbI.

Hoxu uMetoT NocKo-BbINYKbIA NPOMXAL AN KUK ¢ NOLBOAOM XOPOLLIEro KayecTsa.

Monb30BaTeNbCKMA KNAce BKMIOYAET CRefyIoLMe Cepuu.

Colony !’olywood — KNWHOK BbINOJTHEH LUTaMNOBKOWM U3 NUCTa, NPOunb — KNuH ¢ NoaBoAOM,
BCAJHOM MOHTaX B PYKOSTb M3 LIEHHbIX MOPOJ [PEBECUHBI.

Colonynylon — aHanoru4xo Colony Polywood, ¢ PYKOATHIO M3 NNacTuka.

Professional — aHanoru4Ho Colony Polywood, ¢ nuTbIMu MNacTUKOBbIMM PYKOSTAMMU.

Polaris — aHanoru4Ho Colony Polywood, ¢ pyKosTbH MOBbILLIEHHOI 3proHoMM4HOCTH M3
nnacTuka.

Hayéonbmmm PasHoo6pasuem OTIU4alTCS «GHMKETHbIe» cepuu Dynamic, Oldcolony:
Universal, Tradicional Line u Polywood. OHM M3roTOBNEHbI aHANOTUYHO Colony Polywood ¥
Colonynylon ¢ knuHkamu, umeroLLMu MI0CKO-BOTHYTbIE CMYCKM.

Lliseiuapus

Hapagy c o6uienssecTHeMM KpynHbIMM npousBogutensmu u3 Vcnanum u Fepmarnd B
MarasiHax npeacTasfieHbl W WHbIE, NOCTATOYHO Ka4eCTBEHHbIE, eBPOMEeNCKMe chupMb!
HanGonbLuei nonynsapHOCTLIO 3@ KaYECTBO M hYHKLMOHANBHOCTL cpean mopened cpeanel
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HoXwu ana KyxHu

7BOW KaTeropuy nonb3yeTcs NpPOoAyKuus Lwseiiuapckoir upmbl Victorinox, 6onee
aCTHOW CBOMMM CKNagHbiMu mogensmu. Cpeau npoeccuoHanos A0BOSIbHO NONYNSPHbI
wopenu Forged Chef's Cutlery, BbiNoNHeHHbIE 06bEMHOA LITAMNOBKOW, C HEANOHOBbIMU
0ATAMI Ha 3aKnenkax W OrpaHN4MTeNieM B HEMELKOM vy (hpaHLy3CKOM CTUne, a Takxe
un Professional co LWTaMNOBaHHLIM KNUHKOM W NUTOW PYKOATbIO U3 nonuamupa Fibrox
DHOFO, KPacHOr0, CMHEro U XenToro LeToB. KOHCTPYKUMS MO3BOMSET NPOM3BOAUTL UX
HVI0 04MCTKY M 06ecneynBaeT CTepUNbHOCTb. Hapsgy ¢ npodeccuoHanbHbIMu
araloTCcs 1 KOHCTPYKTUBHO-CXOAHbIE C HUMU MOZENN AN JOMALUHEro UCnonb30BaHus.
inoX TakXe NPUHAANEXWUT M3BECTHAs Toprosas Mapka Forschner, BknoyawoLas
JOKWI Knacc Mogfeneit Ans npodecCuoHanbHOM W NIOGUTENCKOA KYXHU C JiNThIMU
0aTAMM U3 MONMaMnaa Unn BCAAHbIMI U3 NanucaHapa Ha 3aknenkax.

Hble MOZIenV Ans npocheccuoHanbHOW KyxHu mofg Hassanuem SWIBO ¢ 1963 ropa
13BOMNT 11 X U3BECTHbIN 3eMNSK-KOHKYPEHT, Wwaenuapckas dupma Wenger S.A. CeroaHs
0CCUM MOXHO BCTPETUTb ux ceputo Grand Maitre, BKNHOYAIOLLYIO LUMPOKUIA aCCOPTUMEHT
afieil CO LUTAMMOBAHHBLIMI KNUHKAMU W NIUTBIMKU PYKOATAMY U3 nonnamuga Grilon.

We eBpONencK1e NPOU3BOAUTENH
IBHHO LUBEILIAPLIbI BO MHOTOM 33[aloT TOH B €BPOMEACKOM WM3rOTOBNEHUA HEAOPOruX
KUMOHANbHbLIX MOZeNei Ans npoeccuoHanbHoil M NOBUTENBCKORA KyXHW. C HUMM
Hbl O0MbLUMHCTBO MOJENeN CPeAHEero LieHOBOrO AnanasoHa, npojaBaemMble B MarasuHax
CTBEHHOM KYXOHHOM yTBapbto, — HOXM 13 Yexun (Mikov u KDS), ®unnangun (Fiskars),
OKE VHXUHWPUHTOBas NMpOAyKumMs, peanudyemas nop mapkamu Tefal u Richardson.
b6a 3a KNWEHTYpy BEJETCA CPeAu HuX pasHbIMM cpeacTBamu. Kak npasuno,
3BOAMTENM M3 CKaHOWHABCKMX CTPaH MPUBMEKAOT Ka4ecTBOM LWINUGOBKA ¢
1006pa60oTKM KNMHKA, B TO BPEMSA KaK Yelickas MpojyKuus UMEeT BecbMa yMepeHHy
Richardson BbinyckaeT mozieny yny4lleHHOro ausaitHa (cepus Gary Rhodes — B 4ecTb
IAPHOr0 NoBapa-TeneseayLlero) U NPON3BOAUT U3HOCOCTOMKOE HaMbINIEHNE Ha Ne3Bue
5 Fusion Forever Sharp). Tefal noctaBnsieT Ha pbIHOK Aaxke anekTpoHoX Prep’Line 8523,
DKIIA Ha 3N1EKTPON0O3KK C NApOi ABWKYLLMXCS B MPOTUBO(A3E 3y64aTbIX HOXKEN.
WHUPWUHT (pa3MeLLeHne 3aKa30B HAa HOXW MOA CBOEil TOPrOBOW MApKoi Ha ApYrux
13BOICTBAX) NpOLBETAaeT ¥ B EBpone, NpumMepoMm 4emy SBAAETCA MPOAYKUNUS (UPMbI
Nna, 3aperncTpupoBaHHoi B ABCTpuM. KpaiiHe HEBbICOKOE Ka4ecTBO M3AeNnil (0CO6EHHO
3ILIEro, «aKOHOMUYHOr0» KNnacca) He B COCTOSHIN CKPacUTb AaXe 04eHb HEeB6O0MbLUAs LieHa.
GELIET BbLICOKO (DYHKLMOHANBHOCTLIO U CepUst HOXeW, NpojaBaemas noj TOProBo
(01 Zepter.

.

Ll

aT04HO ANUTENbHOE NpeHebpeXKeHne BoMpocamu YNyyleHWs KayectBa W Au3aiiHa
eI, a TAaKXKe 3aTSHKHON KPU3UC BbIAABUNN OTEYECTBEHHbIE MOLENM HA HU3LLWIA CErMeHT
IHK, e OHM KOHKYpPUPYIOT C CambIMU AOCTYNHbIMU cepuamu OT Arcos u Tramontina,
Kamn n3 Kutas u lakuctaHa, a Takxe Mexzay co6oil. Tpems nuaepamu, B nopsiake
bIBaHUA o6bemoB npofax, asnatotcs OAO «Tpya» r. Bada, 000 «[IMTK» (r. Mckos) u
ayNbCckuin cTaHKocTpouTeNbHbIN 3aBog (BC3). bonee CKpOMHOE MECTO 3aHUMAtOT HOXK
AO «Okta6pb» (r. Bopcma), Masnosckoro 3aBoga MM. Kuposa, HbITBEHCKOrO
nnypruyeckoro 3asoaa 1 3A0 «Menuta-K» (r. KasaHb).

005166 LWMpoka HOMEHKNATYPa HOXEll Y 0TeYeCTBEHHOrO NMAEpa B IPOM3BOJCTBE HOXEil —
«Tpyn». Cepus knacca «/HOKC» NpecTasieHa HECKONbKAMU MOAENSIMU Py4HOil paGoTl
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C MacCMBHbIM NPUTUHOM M3 naTyHu u NMPUKNENAHHBIMU HA PYKOATb Hak
KOHCTPYKTUBHO CXOAHLIMY C cepueit Regia hupmbl Arcos Hermanos S.A ﬂaﬂKaM“*
OnHako 0CHOBHOE BHUMaHWe 3TOT NPOU3BOANTENb COCPEAOTO4UN Ha HwéujeM Cermex
OCHOBHbIE 4epTbl ero MPOAYKUMN — KNMHKA M3 HepxaBelowweil cranm K g
AIEKOPATMBHBIM OPHAMEHTOM, HaHECEHHbIM METOA0M XyL0XECTBEHHOro TpaBﬂel;Mﬂy l‘?ameHHb'e
KK ¢ noasogom. MoxHo BbifenTs cnegyioume OCHOBHbIE Cepuu. e
- «YHUBEpCaNbHbIi» UMeeT MOJIENM C NMTLIMU pyYKaMu U3 MOAUMPONUNeH
PEaN130BbIBATLCS KaK B BUAE MATUNPEAMETHOTO Habopa, TaK 1 NoLTyYHO il
;MeeT A;pP:;ESI:bI_;} BbiMyCKaeTCa B BUE HabOpa, COCTOSLErO U3 LIECTH NpeameTos. Cg
PYKOSTM 13 APEBECUHbI TBEPABIX JINCTBEHHbIX nopoA, CMOHTUpog -
Ha XBOCTO?MK BCaAHbIM C€Moco6om Ha 3aknenkax. Moxer KOMMN/IeKTOBaThCs ne -
MOACTABKOW, & TaKXKe NMPOJABATLCA MOLITYYHO. M
- «bosipckuit» — HabOpbI Ha EPEBSHHOM noacraske: 6, 9 u 10-
BbIMOJIHEHbI NUTbIMK, 13 MnacTuka ABS. Moxer KOMHHEKTOBE;T!:CR ngpl‘;mz?zf PYKO’”‘M
a TaK)Xe MPoJABATLCA MOLLTYYHO. o
- ﬂpodmcgmonanwue KYXOHHbIE HOXW — B WX COCTaB BXOAWT HaGo HOXejt
«[loBapckas Tpoitka» ¢ AEPEBAHHLIMU PYKOATAMMU U3 INCTBEHHBIX nopog, cmomw;?oaamKepl
BCaAHbIM CMOCOGOM Ha 3aKnenkax, a Takke racTpOHOMUYECKMe K Ky),(OHHble MO, -
nuTbIMK pykosaTamu 13 ABS nnactuka i BCaAHBIMU 13 INCTBEHHBIX NOPOL Ha 3axneﬂﬁ<};?< ‘

OXer

Kpome Toro, Bbinyckaetca 6biTosas cepus «Ksapter» ¢ nuTbIMM pykosTAMM ug
nonunponuiena, «Ipesbl» ¢ MUTLIMK NAACTMACCOBBIMM py4kamu, «EBpona» ¢ knenaxHbimu
Haknajikamu Ha XBOCTOBWK, a TaKxe HOXM [ 0BOWeil, Msca u Mp. B aCCOPTUMEHTE,

ggﬁmee UCNOSTHEHUEe Mofenen YAOBNETBOPUTE/IbHOE, OfHAKO 60pbba 3a CHUKeHNe
nocegrowmocm MPOAYKUMM HanoXwuna CBOW OTMEYAaTOK — 3aTo4yka KITMHKOB  Kpaiite
PEACTBEHHasA, a MHOTAA U Hanpoyb OTCYTCTBYET; Ka4ecTBO TepMo06pa6oTku Bapbupyetes

3

Heckonbko cosetos

CKONbKO HYXHO HoXein?

CKombKo HoXeii Haao Mo6uTenio? Coo6paxeHus nonroseyHocTy FOBOPAT, YT0 MUHUMANbHOE
4Mcno Ha KYXHIO C yMepeHHbIMM 06bemMamu NpUroToBneHus num -YSTO Tpu: pacosuil
YHUBEDCANbHBIA (C ANWHOM KNuHKa 170 — 200 MM), KopeHyaTblit (120 — 150 mMm) u 0BOLLHOI
(80 - 100 mm). MoxHo, KOHEYHO, PaboTaTh M OJHUM, HO BbICOKas YHUBEPCaNbHOCTb MMEET
OAUH Cepbe3HbIt HeOCTaTOK: YeM 60fee HOX YHVUBEpCaNeH, TeM OH meHee mpurofeH K
BbmonHequ KaXAaoit otaensHoi onepaumu, Kpome Toro, oguu Hox, gaxe camblil
KaHeCTB'eHHbM ' lOpOTrOMA, MCMONb3YeMbIil MOCTOSHHO U [Ns Bcero nonrb He MpoTAHET.
BaxHblii momeHT — CO0GpPaXeHNs rurueHsl. Yacto 6bIBaeT, yto noéap-moﬁmenb npocTo
3allmBaeTcs Ha KyXHE, OLHOBPEMEHHO FOTOBSI HECKOMbKO OMt0f] K mpuxofdy rocteit uiu Ha
NPa3AHUK. Kaxmbiii pas MbiTh HOX, NEPEXOAst OT YUCTKM PbIOLI K HAPE3Ke NoMUZOPOB B CanaT
YN OT pasaenku 6apaxbeit Horm Kk paGoTe G roToBbIMK KOM4eHOCTAMM — Tpata cun v BpemerH.
He MbITb — BbiCOK puck 3apa6oTars KULUEYHYI0 MHCDEKLMIO UK Yero noxyxe. Eciiu roTOBUTE
MOMHOTY WNK 4acTo, BbIAENUTE CrIeLMANbHbIE HOXN ANs CbIpoii pbibbl Mnéa u nTuusl — ¥
BPEMs CIKOHOMUTE, 1 3[0poBee GyzeTe. ,

HoXwu ansi KyxHu

wabop un no oaHomy?

1 cpasy Habop? He ToponuTech, MPUMEPLTECH K PYKOATAM PasfnyHbix mopjenei. B
WMHCTBE CIly4aes, B yrody eAuHOMY CTUNNCTUYECKOMY PEeLUeHuio, PyKoATM Habopa
NOX0XY0 (hOpMy, OTIMYAOLLYtOCS NULb padmepamu. YnobHo nu 6ymet aenatb
Hble OMepaunn pasHbIMW HOXaMi C MOYTU OAMHAKOBOWA PYKOATbIO? BaXHOCTb
MWYHOCTM HEeNb3s HEeA0OUEeHMBATb — YA0OHbLIA HOX MNO3BONSET MNOMHOCTbH
30TO4UTLCA HA MPUrOTOBMEHUM MUALM 1 Camoi paboTe, He OTBMEKAsCh Ha CKBEPHbIE
ye CBOWCTBA W He NpuknagbiBas 4pe3MepHbIX YCunuin. YcTanoctb u ocnabrieHHoe
e YpeBaTto He TONbKO YXYALIEHWEM BKYCOBbIX CBOWCTB 01t0[, HO W ObITOBLIM
u3moM. OCOBEHHO aKTyaneH BONpOC yao06CcTBa HOXa [N1s TeX, KTo paboTaeT UM MHOIO
HCUBHO: KakK 1 00yBb HEe N0 HOre, CAMLLUKOM KOPOTKas, y3Kas uim npoBOpa4MBaroLLancs
g PYKOATb [0CTaBMAET Kyd4y HeynoOCTB. HemanoBaxeH M (DUHAHCOBbIA (hakTop —
9 1leHa Ka4eCTBEHHOr0 Habopa noby)xaaeT Bbl6upats 605ee AeLeBbli, B TO BpEMS Kak

XpaHANTE HOX OCTPbIM!

BaTblil HOX KpaiiHe Heyfo6eH B paboTe, a nonas no nanbLam, Kak npasusio, 0KasblBaeTCs
aT04HO OCTPbIM, YTOObI HAHECTW CEPbE3HYHD TPaBMy. TYT €CTb TOMbKO OAHO UCKIHYEHNE —
M 4e/I0BEK 04eHb A0Mr0 paboTan nomyTynbiMi WK TYNbIMIA HOXaMK, PE3KWiA NEPEXoA Ha
JPOLLIO OTTOHEHHbIA MHCTPYMEHT MOXET ObiTb YpeBar TPaBMOIA.

0

6bl 3aT04KA )XWMa [ONbLUE W HA €6 BOCCTAHOBMEHME HE MPUXOAUNOCH TPATUTh MHOTO
eHN, N03a60TLTECH O HANINYNW KA4ECTBEHHON PA3eno4HON JOCKK, NyyLLe JepeBAHHON, C
bIM BbIXOJOM, MW U3 XOPOLLEro MSArKOro nnactuka, Kotopas He 6yaeT TynuTb HOX.
POXEHUS TUTNEHbI HACTOATENbHO TPEOYIOT MMETh UX HECKOMBKO — Ans X11e6a, AN1S CbipbiX
YKTOB 1 [ rOTOBbIX. /I MEHATb UX novatle, 0CO6EHHO MacTUKOBbIE, He 06nagaroLme
epuUMaHbIMIA CBOWCTBaMU. BaXKHO M XpaHeHue HOXa. byfdyyu CBaneHHbIMU Kyyen B
WKHOW ALWMK, OHM 6bIOTCA APYr 0 Apyra 1 nopTaTcs. HacTonbHas nojcraBka, 0C06EHHO
NIHEHHAs W3 LiEHHbIX COPTOB [IPEBECUHbI, YKPALUAET MHTEPbEP, HO CNOXHA B 4YUCTKE.
Y BbIrMISAbIBAIOT TOMbKO PYKOSTU W, ECAIN X MHOTO U, TeM 60Nee, OHW OMHAKOBbI, TO
0 3anyTtarbesi. Ha npodeccruoHanbHbiX KyXHSX MONynspHbl MarHUTHbIE JepXKaTeni HoXen
€Hy — B NpoJaXe MMEKTCA UX KOMMAKTHble aHanoru Ans MOHTaXa Ha BHYTPEHHIOK
BHKY Lukacha unu OTKPbITbIE NIOTKU-NOACTABKM B BbIABKHOM ALMK CTOMA.

aKO, Kak Obl GEPEXHO HU 06pall@anuChb C HOXKOM, PaHO WM MO3AHO OH HayHeT
TYNASThCs. CriepBa KayecTBEHHbIA 1 MPaBUALHO CAENaHHbIA HOX MOXHO MOANPaBUTb
OMy — CTAapOMOZHbIM MYCaTOM MW Pa3HO06PA3HbLIMU COBPEMEHHBIMU CPeLCTBaMU A
BKW 11 MenKoil 3aT04kW. M0Nb30BATHCA UMW MPUAETCH PEryNspHO — ECAM HOX CUABHO
YCTUTb>, TO BALLMX MHAMBUAYATIbHbIX YMEHWI 19 BOCCTAHOBMIEHUS €ro OCTPOTHI MOXET
43aThCs He0CTaTO4HO. ECTECTBEHHO, TOYMNIKAMI HAZ0 YMETh PaboTaTh — NPy UX NOKYMKe
YET PyKOBOZICTBOBATLCA Kak COOGPaXEHMAMI X MPOCTOThI U YA06CTBA, TaK M BOMPOCAMIA
101IroBeYHOCTY HOXA. YTO rpexa TauTb — MHOTME HE[OPOrie CPEACTBA 3aTOYKM AN KyXHW,
DBHHO 371EKTPOMEXAHNYECKME, PE3KO CHUXKAIOT «CPOK XKM3HI» HOXA, CTaYnBas Nes3sue u
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Co BpemeHenf, Npaeja, u Takue yCTPOACTBA YXKE HE CrOCOGHbI 3acTaBuThL
Ka4ECTBEHHbIA HOX. B 3TOM Criy4ae euHCTBEHHBI CNOCo6 BEPHYTb €ro B paﬁof .
pemoHT. Ho He B 0GbI4HbI METANNIOPEMOHT, e 1 KMY He BCeraa npasunbsHo cy i
CrneunansHbiid. Pa6ota npoteccunoHanbHoro TOYUNbLUMKA BECbMA HefeLlesa -A;enam‘ a8
CTOMMOCTM HOXQ, HO He MeHee 60-80 py6. A To U Gombuue. Ecnun Hoxu Ha B3 0—] Y or
«ropsiT», TO CTOMT UCMONL30BATh HE CAULLKOM Aloporue B peMoHTe Mogenu e kg

Pe3atb unn nunutn?

bpatb nu HoXu ¢ 3y6yaTbimm (nunbyatbiMu) knukkamu? C ogHoit CTOPOHbI
MPOAYKTOB, KOTOPbiE yno6Hee pe3aTb 3yG4aTbiM fe3BUeM — Hanpumep, xne6 §c“’
npocunb MMeeT Gonee arpeccusHyio PEXYLLYI0 KPOMKY U npopomkaer ﬁeaarb'e

Mnocne Toro, Kak 06bI4HbIA CTan 6bl a6COMOTHO TynbiM. 3T0 CBOICTBO OHeHbLue p
oﬁblrpbu}alor PEKNaMHbIe PONUKN, IEMOHCTPUPYIOLLME, KaK 0BbIYHbIM KYXOHHbIM HXOPOUJO
3y64aToi 3aTOYKON MOXHO pa3spesarb nononam 60TUHOK U pacmuauTL A0ckKy. Ero MomKOM ;i
TO4MTb AOCTATO4HO A0Nr0. OHK, KaK NPaBumo, He 0YeHb foporue. i T

Y64arsji

KakoBbl e HesocTaTku? 3y64aThie KIMHKM YCIIOBHO MOXHO PasnentTb Ha noanexauue

3ato4Ke (06bINHO Camble Joporve w TpeGytoLme 0co6bix NPUCTOCOBEHN] ANS 3T0r0)
MOANexalilne 3aT04Ke B 3aBOACKMX YCIOBMSX.

)
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JOKYNKE HOXa NepBbIM IENIOM CrieflyeT yOeanTbCs BHELUHUM OCMOTPOM B MPaBUibHOCTH
2@ 11 Ka4eCTBEHHOI MPUroHKe yacTeit. Ha KNUHKe NpOBEPSIOT POBHOCTbL MIOCKOCTEN U
OTCYTCTBWE [JOBOAOK W Jecopmauuii. [lenatb 3T0 MOXHO Ha OTCBET — BCE Orpexu
OBKW, CMpsTaHHbIe MOBEPXHOCTHOW 06paboTKOW TwUma «LUTPUX», CPasy BbINe3awT
. Y6euTeCh B TOM, YTO PEXYLLas KDOMKa UMEeT OZIMHAKOBYIO TONLLMHY MO BCEN A/INHE
K 3aTO4EH, — TYMOI KNNHOK CPasy Mocse NoKynk1 noTpedyeT A0N0NHUTENLHOT0 BPEMEHH,
Jorfia W fIeHer, AnA MpuBEeHMs B paboyee COCTOSHME. [ns 3TOro, YAepKuBas HOX
K cebe, npoBepbTe, He OTPaXaeT NI OHO CBET: Tynble y4acTku 6ymyT Aasatb
gHHbIE 671K, @ 0CTPO 3aTO4EHHOE Ne3BUe BbIMMAAUT KaK TOHKas TEMHasA IMHUSA.

eCb B TOM, YTO 4YepeH HacaXeH Ha XBOCTOBWK POBHO, 6e3 nepekocos. Yeped npu
e He [0JDKEH UMETb LUenei unm 601TatbCa Ha XBOCTOBUKeE. 1poBEpUTL 3TO JOBOJLHO
: YOEPXKMBAA HOX 3a PYKOATb OAHOW PYKOW, Crierka nokadante KNMHOK [pYrow: B
pYKOATE He [AOMKHO OLUyWaThCs NHOMTOB WAN CNbILLATLCA MOL03PUTENbHBIX
4Kk0B. He [JOMKHbI MOSBAATLCA 3a30pbl MEXAy MOMOCOW W Haknagkamu — 3T0
UManbHbIA COOPHUK FPA3N U MECTO FHUEHWA YepeHa. Ecnn ucnonb3yercs nnacTuHYaTbIi
IHO MOHTaX, TO €ro AeTanu A0MKHbI ObiTb TLLATENbHO MOJOrHAHbI K XBOCTOBUKY,
Kn — 6bITb aKKypaTHbIMW U He BbICTYNATb Haj Haknagkamu, a ApesecuHa U nnactuk
HUX — He UMETb CreJoB Aedhopmauum v 3aaupoB. JUTbie PYKOATU HEe JOMKHbI UMETb
MOATEKOB, My3bIPbKOB, B3AYTWA W HE3aNOHEHHbIX NONOCTEN. [poBepLTE OTCYTCTBUE
alOLLIMX 3NIEMEHTOB, KOTOPbIE MOTYT HAMATb, NOpPe3arb, HAaTepeTb UK WHbIM 06pa3om
poBatb pyKy npu paboTe HOXOM. Y6eauTech, 4T0 pa3mMep PYKOATH NOAXOANT MOJ PYKY,
0pMa N03BONAET HAAEXHO KOHTPONNPOBATH ABMKEHNE KNNHKA.

MUMOHHO B Poccum npefnoyTeHne OTAAeTCs fepeBy Ha pyKoATAX. OHO 1 M3NNLLKK BRaru
VKU BMUTBLIBAET, U HE CKOMb3UT. K COXaneHuto, MHble MPOU3BOAWTENM B MOrOHE 3a
HUEM Ce6ecTOMMOCTM MO3BONSAIOT Ce6e CTaBUTb HEMOAXOLALLYI0, HEKOHAWULWNOHHYIO,
CYLIEHHYI0 U NnoX0 06paboTaHHyi0 ApesecuHy. [oaTomy npu Bbl6Ope HOXa C
BBAHHLIM 4EpeHOM CTOMT 00paTuTb BHUMAHWE Ha Hanu4ue MOPOKOB W [edekToB
WHbI, a TaKKe Ha TO, KaKk OHa o6paboraHa. MunnMMETPOBbIA CMOW flaka xoTa W
MEYNT el COXPAHHOCTb, HO MONb30BATLCS TAKON PYKOATbIO OYAeT KpaiHe Heyao6HOo — BO
0if pyke OHa OyneT HanoMuHaThb KYCOK Mbina. Heo6paboTaHHas ppesecuHa 6yaer He
NIbKO Hea0nroBe4yHON, HO M NPOCTO TPaBMOOMACHOW. MM03TOMY 4epeH AOMKeH ObiTb
iHEH MOpuIKamu W 3allMLLieH nponuTkamu, nuM60 CTabunu3upoBaH XUMUYECKUMK
TBamu. AnbTepHaTUBa — HEOOXOJUMOCTb PErynfpHOA 3aMeHbl pPYKOATEW U3
YNPOYHEHHO APEBECHHBI.

13K0BKa W KNeiMo

NOKynKe HoXa 06paTUTe BHUMAHME Ha ero ynakosky. Kpacusas 1 CTUNbHas ynakoBka, kak
i -W'IO, rOBOPUT O BbICOKOM YPOBHE U3aenus. Ho He ToNbKO Ha Hee. 06paTuTe BHUMAHUE Ha
PaKTEp HaHeCceHNs NOTOTUMOB 1 KNeiM Ha KnuHke. Kak npasuso, HaANUCM Ha XopoLLKne HOXKn
CAT 3NEKTPOXUMUYECKMM CNOCO6OM niu TpasrieHnem. OcMoTpuTe feTany Knenma — OHu
(Hbl ObITb YETKUMMW, PABHOMEPHO OKPALLUEHHbIMU M POBHbIM. ECNN KNEiAMO BbIMONHEHO
MOBKO, y6eauTech, YTO OHO PACrOfIOKEHO POBHO, €ro 3HAaKM MMEKOT OAMHAKOBYIO
IOWHY 1 yeTkue o4vepTaHua. He crewuTe C NOKYMKOWA — B3BECLTE BCE «33» W «MpOTUB». B
€ HenojoLueaLlero HoXxa BamM MOryT COBEpLUEHHO 3aKOHHO OTKa3aTb Ha OCHOBAHWW
B4HS HENPOZOBO/LCTBEHHbIX TOBAPOB HANEXALLEr0 Ka4eCTBa, He NOANeXaLlX BO3BpaTy
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Unn 06MeHy Ha aHanoruyHbIi TOBap Apyroro

pasmepa, thopmbl, rabaputa, hacon
WM KOMMNIEKTaLUM», YTBEPXKAEBHHOIO NOCTAHOBNEHMEM [pasutenscrea PO cﬁ? 19 H:E;
N 55 (pegakuus ot 20 OKTA6psi 1998 ropa).

aps 1998 r

»

lMpoussogurens
OzHako Han6onee BaxHbIM Mpu BbIGOPE HOXa SBSETCA He BUA KMeiima Mapka
marepuan PYKOATH, @ uMUmX npoussoguTens. Conuanbie npowssonmeﬁm f?e o
CTaBUTb CBOV NOTOTHM, Ha3BaHue upMsi 1 CTpaHbl. CKPLITHOCTb, Kak npaswno, n
Mafou3BECTHbIE (UPMbI C HEBLICOKUM KayecTBOM npoaykuuu. Koxeywo ecn’, i
HeHyneBas BEPOATHOCTL KYMUTL HENMOXOI HOX OT HEU3BECTHOI hupmbi ;13 nomHmmpaSI
ABajuath pyoneii», HO ecnu fenars MOKYMKY OT W3BECTHOrO NPOM3BOANUTENS B M:r;:;:eno
B

M np
CTeCHﬂlOch

Pa3spenoyubie gocku
Ha kyxxe XuByT ThICAM pasHbIX GaKTePUIA, TPU M3 HUX — CanbMOHeNNa (Salmonella), n
konu (Escyerichia) KamnunobakTep (Campylobacter) — Becsma onachbi ons Hehoanwa
MOTYT BbI3bIBaTb OCTPbIE NULLEBbIE OTPaBREHMS. C UMY NerKo cnpasnswTcs 6akTepu iR
CPEACTBA, ropsyas BoAa M MpAMble COMHEYHble ny4u. baktepun canbmoHensb ;;MHTZAHHB
COXpaHsItOTCA B OKpYXaroLLen cpeae: B Boge 120 AHEN, B MSICe 11 KONGACHbIX M3genmsx -
100, a B noyse — po 500; B MSCHBIX, MOMOYHbIX NpoaykTax, sauuax moryt aKTVl_Bﬂo
PA3MHOXATLCA, He U3MEHSS UX BHELIHEro Buaa. B OpraHn3me 4enoBeka nartoreHHble nanoq:O
BbI3bIBAIOT MH(EKLMOHHOE 3a6oneBaHne — CalbMOHENNE3 ¢ TAKENbIMU HDOHBHGHMHM:
TacTpo- 1 3HTEPOKONUTOB. I3BECTHO He MeHee 13 BILOB YCTON4MBbIX MUKDOA3POhUIbHbIX
namg%x PoAa kamnunoGaktep. OHK BeCbMa aKTUBHbI B BOAe npu Temneparype 4°C go 20
AHen, B no4se 1 nomete nuL — go 30. e
KaKOlil Pas/ieno4Hoit focke creayer oTAaTh NPeANOYTeHMe: NNacTMaccoBoi AN AePeBSHHON?
Xo3siikaM NpUXoaMTCS MONb30BATHCS 10 KXAbIA [IEHb, U OT TOr0, HACKOMbKO OHI;I
FUTWEHIYHA, 3aBUCHT Hale 3A0poBbe. Mpuyem KpuTtepuem sBnsetcs He T(;ﬂbKO XOpOLLO fn
OHa 04ULUABTCH OT XKNPa U TPA3M, HO U TO, HACKOMBKO KOMEOPTHO 4yBCTBYIOT ’ceéﬂ Ha Heil
00/1E3HETBOPHbIE MUKPOGLI. KonuyecTso MUKPOGOB Ha [EPEBAHHON [OCKE B OBbIYHbIX
YCTIOBUSX 3HAYUTENbHO HIKe. Tak, yke 4epes 3 MUHYTLI Mocre 06paboTky ee cnevyasnbHbIM
PacTBopOM uX MpaKTU4ECKN HEBO3MOXHO 0GHapyxuTh, Yepe3 12 e yacos niepeBsHHas
NOBEPXHOCTb CTAaHOBUMACHL MPaKTUYECKM CTepUnbHOA. B To e Bpems Ha mnacTmMaccoBoil
f:CKe 4MCN0 MUKPOGOB ObICTPO yBENUYMBANOCH. Ans baktepuii, umerowwmx pasmepbl B
«nI:ﬂ:glle AOMIO MUNUMETPA, rnajkas [JepeBsiHHas AocKa npepcrasnser Cco6oi
PECEYEHHYID MECTHOCTb» ¢ rnyGoKMMM pacuiennHamu. [Ipesecuna, kak marepuan
ecmcraeyuoro NMPONCXOXAEHUSA, BbIHYXAEHA cama ce6s 3alynLLaTh «ﬁpm XKU3HU» 0T
bakTepuii, moatomy aaxe nocne MPEBPALLEHNA B AOCKY OHa OCTaeTcsi GakTepuLMAHON.
lnactmacca, ecrectseHHo, Takumu CBOWCTBaMYU He o6nagaer. MoXHo ckasaTb, 4T HOBaS
MNacTmMaccosas 40cKa 607ee rurmeHnyHa, ecnu ee PETYNAPHO MbITb 1 YaCTO MeHﬂ';'b XoTs 0Ha
n Gonee ry6utensHa ans PK Hoxa. [epessHHas gocka Gonee [l01roBeYHa xom. TOXE HE
BE4HA! C Te4eHNEM BPEMeHY MOBEPXHOCTHbIE BOMOKHA NPEBECUHbI paapywam’cﬂ 1 GakTepuh,
HE NOny4ast AOMKHOrO 0TMOPa CO CTOPOHBI DeCTPYKTYpUpOBaHHOM nesecmm;t nosy4aiot
BO3MOXHOCTb KOHTaKTa ¢ npoaykTamu. ;
lMnacTukosyio PA3AEN0YHYI0  [OCKY CRemyer TWATeNnbHO MbiTh nocne  Kaxaoro
VICNONb30BaHNS, & BOT AEPEBSIHHANA OT YACTOr0 KOHTAKTA C BOAOV 6bICTPO Aerpaaupyer-
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Kak npaBunbHO BbiGpaTh HOX

|04UCTKM [JOCOK Ny4Le MPUMEHSTb He 06bIYHOE XUAKOE CPEACTBO NS MbITbS NMOCYAbI, a
anbHOe OakTepuuupHoe (Ha ynakoBke 0083aTeNbHO YNOMUHAETCS 3TO CO0BO).
UT€ UX Ha JOCKY MArKoi ry6koi. He npumeHsiiTe )XeCTKyl LUETKy, 4T06bl He
anatb NOBEPXHOCTb. TLLATENbHO CMbIBANTE MEHY TEM0M BOAOK. [lOCKM CTOUT CyLINTb
. BO3JYyXe, @ He NpoTUpaTb MX: Ha KYXOHHOM MONOTEHUEe MOryT 0CTaTbCA
pocmanecxwe KYCOYKM nuwimn. BbiTupas 4mMcTyio [OCKY, MOXHO CHOBA CAenartb ee
gHLMANLHO OnacHow. He peKomMeHAyeTcs MbiTb Pa3fenoyHble AOCKM B MOCYAOMOEHHOM
LLIMHE — ANS YHUYTOXEHNA 6aKTepuii Takol 06paboTkn HeJOCTATOMHO, @ ANs NOBPEXAEHNS
0r0 BNOJIHE [OCTATO4HO. U NNacTMKOBbIE, U [EPEBAHHbIE [JOCKW WMEIOT CBOM MIOCHI U
JAHYCb!. XOTS, KOHEYHO, ECAIN HA KYXHE MOSBUTCS CallbMOHENIa UNK KULLIeYHasi nanoyka, OHu
JoryT NOmnacTb B MULLY 1 MUHYS Pa3feniodHyto [OCKy. Bbl MakcumanbHo cebsa obesonacute,
il 3aBELETE OTAENbHbIE PA3AEnoYHbie AOCKM Ans (PYKTOB M OBOLLEN, XNe6a, ChbipbiX
bl 1 MSiC2, BAPEHbIX NPOAYKTOB .
lepeBsiHHbIE JOCKM ObIBAIOT ABYX TUMOB — TOPLIEBbIE 1 60KOBbIE. BOKOBbIE JOCKW — 3TO AOCKM,
0fIOKHA JPEBECUHbI KOTOPbIX PACMOMOXEHbI MOMEPEK [ABVKEHUS PEXYLLEro UHCTPYMEHTa
paboTe C pasaencyHoil AOCKOM (T.e. Mbl Kak Obl paboTaem Ha iepese, KOTOPOe JIeXHUT Ha
fe); TOpLEBble — [OCKM, BOJIOKHA [PEBECUHbI KOTOPbIX PACMI0XKEeHbl HaBCTpevy
EHWNIO PEXYLLUEro WHCTPYMEHTa mpu pabote C pas3fgeno4yHon [0CKoW (T.e. paboyent
EPXHOCTbIO ABIAETCH Kak Obl MEHeK CpyONIeHHOr0 epesa).
1|eBas MOBEPXHOCTb NIOMATEPUANIOB ABNSAETCA 60see TBEPAON N0 CPABHEHUIO C HOKOBOIA
0BEPXHOCTLH0. ECn, Hanpumep, 60koBas TBEPAOCTb Ay6a pasHa 52,5 YCOBHbIX eAuHUL, TO
opLieBas TBepAOCTb y6a — 67,5 YCNOBHbIX EANHUL,.

CpaBHuTeNbHAA TBEPAOCTb OCHOBHBIX MOPOA NUIOMaTepuanos npueefeHa

7 CocHa Bepesza Ily6
loprieBas TBEpAOCT YCIL.eA. 28,0 46,5 67,5
 BokoBasi TBepIOCTS yCIL. €. 24,0 35,0 52,5

IHOW 13 Npo6aeM NPy 3KCnyaTaLum JOCOK ABNAETCH UX KOPOBNEHUe. 3TOT NPOLECC CBA3AH
BHYTPEHHe! CTPYKTypoil nunomarepuana. [ns npefoTBpaLieHns KOpoONeHWus AO0CKM
OTaBNNBAOTCA U3 MnaHoK. Kpome TOro, W3roTOBMIEHWE [OCKW U3 MNAaHOK M03BONSET
PUMEHSTH Gepe30Bble MnaHku, Yepeayst UX ¢ TBepAbIMU NOPOAAMY (4TO, B CBOKO 04epefb,
QYMTENBHO CHYXKAET CTOMMOCTb WU3[eNui) 6e3 CyLLeCTBEHHOM NOTEPU B TBEPAOCTY [OCKM,
IBIKEHWE HOXa OCYLIEeCTBNIETCA nonepek HabpaHHoro nakera. Kpome Toro, Ans
YYUIEHNS MPOYHOCTHBIX XapakTepUCTUK OOKOBbIE AOCKW MOTYT WU3roTaBnnWBaThCA Ha
ETannnyecknx CTepXHsAX, a TOPLEBble AOCKM (AN NpesoTBPaLLeHUs OTKANbIBaHUA 4acTy
OCKM) CKpenneHsl MeTanamyecknm o6pyyem. MpeanoyTuTeNbHO MCNONb30BaHWE Ha [OCKAX
'BEN, opexa, fiy6a nnin 6yka: 6epesa noaBepXeHa rH1eHuI0, a COCHOBbIE KT CMOMINCTOCTb
W XapakTepHbIn 3anax.

.ocne CM0Nb30BAHNA JOCKY HEOOXOAMMO BbIMbITb, @ 3aTEM BbICYLINTb. s TOr0 4YTO6bI
BbICYLINTS, JOCKYy Hajgo nocTaBuTb Ha pebpo, a Jydle mnofsecuTs. Yalle BCero Ans
N0ABeINBaHNS B [OCKE [ENAlOT OTBEPCTUE, HTO ABMSETCS HE NMYNLWNM BapuUaHTOM, T.K. B
PCTUN cKannMBaeTCcs rpsA3b W YMEHbLUAETCS MONe3Has Miowans [OCKW; KPOME TOro,
OTBEpCTME, KaK MpaBunio, fieNnaeTcs nocepeanHe W Npu CTekaHun ¢ AOCKW BOAbl OCTAOTCA

AaNnn Bnaru, KOTOpbIe B KOHLIE KOHLIOB BMUTHIBAKOTCA B A0CKY, U OHA HAYMHAET THUT. lopasgo
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zna'mew BbIMNAANT KOHCTPYKLMS C YrMOBOW neTnei — BOJa nocne MbiTbs CTekaer
ﬂoxosme NNaHKK [OCKK BCera fenawTcs ua TBEPAbIX NOpoS. "
. (gf::ﬂias; 223Aenkw PbIGbl OCHALLEHbI npucnoco6neHuem, 3KUMaLWNUM xsoct
0 neBass pyka Mpu YUCTKE Pbi6bI 0 n
CTaetcs csobogHom. T

. . Tpm n

aX0AsLLUMECS HA TakOM npucnoco6nexun, obecneynsatoT 3aXNUM XBOCTa mo6(?17| ﬂacme,y
;\eﬂro HafeXxHyo dukcavuo. O "

apKupoBKa wu3nenuit, npumeHsiema n

; fl B MpaCc-NnuCTe U Ha 3TUKeTK

NPOM3BOANTCA B COOTBETCTBUM CO CNeAyrLMN npaBunamm iy ﬂpo,qyxum,,’

a yrop, a

pblﬁbl,

XXX-X-X,X-X,XX

IMupuna nocku B JIeUMeTpax
JtuHa nocku B HelMeTpax

IIpumensemsre TIOPOJIBI
(T-TBepmpre, C—CMeIHCHHLIC)

Buz niponykiu (mocku pasnenounbre GokoBsle - JIPB,
AOCKW pas[eI0YHbIE TOPIEBEIE - JPT)
Puc. 72. Mapkuposka u3 7
272! AENUN, NPUMeHAeMas B Npaifc-nncTe u H
a ATUKeTH
B COOTBETCTBUY CO CReayiOLMMM NpaBunami, s

[Mna
CTUKOBbIE [OCKKN MeHee y}.'|06Hb|, Yem AEPeBsHHbIG, X0TA cyuTatoTcsa 6onee NPaKTUYHbIMK
y Y| pa3ﬂ9ﬂ0"|Hle [0CKY, 0CTaHOBUTE CBO T Yy KO ODOVI‘
Mok nas nnacTukoBsyw s ] BblC)Op Ha TOM i
paneHaﬂ HOBerHOC bu )KeJ'IOGKM ’
NS CTOKa Xnakoctun ”eﬂOCIaIKV] N1acTUKOBb [0COK:
OHU CKOMb3AT no ClOﬂy HYUCTUTb HA H ' = Yy . :
§ ux, HaanMep pbl6y 0[JHO My4eHue. Benuk puck
Kynuts LOCKy. BblﬂOHHeHHyPO U3 He cn no H ; f € .
y NLLKOM nones bIX an puema BHYTPb pPasHoBuAaHOC el
L
nnacruka. IapaHlMeM 6830"3CHOC”/1 MOXET 6bITb 0J1bKO cneyunanbHblin cep M(bMKal

rnaea naTHaguaras

ICXOXKAEHWUS,, U3BECTHLIMUA MHOTME BEKA, HAXOAAT LUAPOKOE MPUMEHEHME PasnuyHble
STMACCh! ¥ MeTasnnnyeckine cnnasbl.

fOraTCTBO 1 pasHooGpa3ue MaTepuanos, B 0G6LIEM, MOXHO CBECTU K CleAyHLium
HbIM Tynnam:

HeOpraHn4eckue matepuansi;

OpraHnyeckue Matepuanbl eCTECTBEHHOrO NPOUCXOXKIEHMS;
matepuarnbl MCKYCCTBEHHOTO NPOUCXOXKAEHMS.

BO rpynne — HeOpPraHM4ecknM matepuanam — 0THOCATCA MeTansbl, cTanu i cnnasbl. G
eALLINX BPEMEH ANs MPOYHOCTI MacTepa BbIKOBbIBA/IM NOMIOCY C XBOCTOBMKOM NN60 B
npyTa, KOTOPbIA NHOTAA M3rnbancs, kak Ha [PEBHEKEIILTCKUX KyXOHHbIX HOXax, 160 B
1€ NI0CKOIA NNACTUHbI, KOTOPas CBOpayMBanach B TpyoKy, NpesocTasnfs Kak BO3MOXHOCTb
KaTb HOX PYKOW, TaK W HajeTb ero Ha ApeBKo, Mpespalias B KOMbe — TaK Ha3biBaeMmyo
My». Pa3sutiem 06eunx uiei ABNAIOTCA COBPEMEHHBIE HOXW, UMEIOLLMe NacTUHYaTbIe,
aTble, HaBapHble U )Pe3epoBaAHHbIE METANIMYECKIUE PYKOATH.
mMelb, NaTyHb M ON0BO KaK Marepuan Ha pYyKOATU TOXE WCMONb30Banuch C
eNLLINX BPEMEH, KOrha xeneso 6bina JOPOrvM, NPeUMyLLECTBEHHO METEopUTHOro
X0XaeHus. lvika nonynapHoOCTK NnTble pykosTu gocturiv B XIX Beke. Jlerkue cnnasbl
MHUEBble W 6GPOH30BblE) WMCMONL3YKTCA W CEAYac Ha pPennuKax WU3BECTHbIX
KaHCKuX 60eBbIX HOXel BTOpoi MMPOBOIA BOWHBI M BOIHbI BO BbeTHame. B HEKOTOPbIX
AX (Hanpumep, ANOHCKWX KyXOHHbIX HOxax Global) npumeHstoTCa MeTannunyeckme
1 cneyunanbHON (hakTypbl, UCKIHOYatoLLE NPOCKanb3biBaHue.
0silLiee BpeMs LieNlbHOMETaNIMYeCKNe PYKOSTI BCTPEYAKOTCA HAMHOMO pexe. Hecmotps
BbICOKYK) MPOYHOCTb, TUTMEHUYHOCTb W XOPOLUYH  TEXHONOrWYHOCTb  OHMU
03PrOHOMMYHBI, T.€. HE CAIMLIKOM YA06HbI B UCMI0Nb30BAHNN. VI3 MOKDOW iu NOTHOM PyKM
HOX HOPOBMT BbICKO/Nb3HYTb, @ AEPXKaTh ero 6e3 nepyarku B X0N04HYI0 Norogy npocrto
MacHO. HaHocMMas Ha pyKOSTU Haceyka NnLub YaCTUYHO KOMMEHCUPYET 3Th HeocTarku. Kak
ICTBIE, 9T KAaTeropus MarepuanosB WUCMONb3YeTcs MPeuMyLLECTBEHHO Ha [AeTanax
DOpa — nepekpecTusix, rapaax, ronoBkax, HaBepLUNaAX, Haknagkax, BTyskax, ukcaropax,
Kax CKyagHbIX HOXeit v T.n. cknio4eHne — noBapckue MOAeNu, rae B cisty Tpe6oBaHuii
UTapun WUCNonb3ylTcs KOPpO3uoHHOCcTOMKMe ctanu Tuna 304 m 317. K Haubonee
dCNPOCTPAHEHHBIM B UHAYCTPUI CKNAfHbIX HOXEIA OTHOCATCS ANOMUHMEBBIE U TUTAHOBbIE
NaBbl TMna 6AI4V, a TakKe HepxasetoLine HU3KOYTNEepoanUCTbIE XPOMUCTbIE WU XPOM-
Ukenesble cranu 300-ro u 400-ro Tuna (AISI). MonynspHbl CNNaBbl UBETHBIX METaN/oB. Pexe
PEYaeTcs O0TAENO0YHbIA Aamack. Kak mpumep MOXHO YKasartb LenbHOMETann4yeckue
YKOATM Ha CKnMafHbIX HOXax, Takux Kak pspg mopenedt Spyderco, «HOXM BbDKMUBAHMS»,
€/IETHbIE» HOXM W HOXW M3 CTOMOBLIX NPUOOPOB, M3rOTOBASEMbIE LEMUKOM U3
DKasetowwnx craneit. Metannuyeckas NpoOBONOKA 06bIMHO UCMOMNbL3YETCA ANA YKPenneHus
OTSHYTHIX KOXKE! PyKOSTEIA.

1 cnnaBoB CneayeT 0C060 OTMETUTb Hei3unbOep W MesibXvop, MPUMEHSIEMbIA Ans
60pa. B ckaHauHaBCKkux cTpaHax, HpoHeaum 1 Ha BnvxHem BocToke 0c060i NI060BbIO C
BHOCTW NOMb3YeTCA NaTyHb. [lparoLeHHble MeTassibl (3011070, cepedbpo, niaTuHa) LWUpPoKo
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WCNONb3yloTeA ANS ykpaweHus, Ha KaBkase 04eHs nonynsipia 06kna
ACKOPUPOBAHHbIMM NINCTOBLIMY APArOLEHHBIMU MeTaaMy. = PYKosrej
B ator pasgen moxHo nomectuts u MUHEPAsbl, HEBLICOKUE MPOYHOCTHbIe
CMOXHOCTb 06DaGOTKM KOTOPbIX MPENSTCTBYIT Ux LUNPOKOMY MPUMEHEHMID s
WmetoT  orpanuentoe ucnonb3osanme g BUAE  yKpalweHwit pparo A
MONYAPAroLeHHbIMU KaMHAMM, A5 CYBEHUDHBIX Lieneli (noppaxanue ;1peBH|/|Lnl/|eHHb”w'1
HOXam) 1 15 BCKPBITUS KOPPECTOHaEHLMM (uenbHble 06cuanaHoBble 1 HempMTo;::;§KCK"M

VicTgg

Opranuyeckue matepuansi ectecTseHHoro MPONCXOXKIEHNS.
3Ty rpynny MoXHo pasnenuTs Ha gge MOATPYNMbI:

- Marepuarbl pacTUTENbHOrO NPOUCXOXKAEHMS:

- MaTepuanbl XuBOTHOr0 NPOUCXOXKAEHNS.

W' e u aipyrve MoryT 6biTb HatypansHbIMy 1cKonaeMbImm,

Marepuansi
[IPEBECUHOMN.

pactutensbHoro npoucxoxaeHus

NPpeacTaBneHsl, l'lpeVIMyLI.IeCTBeHHo

Puc. 73. MukpocTpyktypa «msrkoii» enu (cnesa) u «TBeppO» Gepesbl (cnipasa).

XapakTepHoi 0CoGEHHOCTbIO COBPEMEHHOr0 3apy6exHOro npoMbILINERHOMo npon3Bo/cTBa
IBNAETCA OTKa3 OT UCMOMb30BAHUS Aepesa. CHayana oHO MpoNano ¢ HoXeH no npu4uHe
prnoemgocm " LOPOroBusHbI X M3rotoBneHns. G 70-x oHo MOCTENEHHO UcYe3aeT U C
PYKOATeN cepuithbix Mmogesneir. Mpuymn TOMY MHOr0: Kak maTepuan ecTecTBEHHOrO
NPOUCXOXAeHNs [epeBo TpeGyer 0TOPaKOBKM 3ar0TOBOK C ECTECTBEHHLIMMU nopoKami,
g;::ﬁ:me MPMPOAHLIX PECYPCOB BEYET AeCHULMTHOCTH CbIPbA, YXKECTOYeHne Tpe6oBaHmit
l’naBHbﬁng;;ec%)ﬁge?ZfaBnMBaﬂ ero v!3 MPOECCUOHANBHON Pa3AeNKi U 3aroTOBKN MM,
ot o E;OI'IDOC LEHbI: MosiBNeHne Hemoporux npecc-hopm 1 NUTLEBbIX
i Le Oosnblle CoKpaTuThb cgﬁec;ommocn; npou3BoacTBa u o6ecne4nTb
YH0 KOHKYPEHTOCMOCO6HOCTh KpynHocepuittoit npoaykumn. Kasanock rpsigeT TpuyMad
l|LeT,quorwx, MPOYHbIX, XMMUYECKN CTOWKMX MNAacTUKOB U nnactmace, a y,uén npeBecuHbl —
e )ie;agcgne;ﬁenb, MapkeT n goporue A€Tanu unTepbepa. OfHaKo aBTOPCKOE W3roTOBMEHME
LE OCTaBNSeT /1epeso KpaviHe BOCTPEGOBAHHbIM U MOAHbIM MaTepuanom. Kak,

Hanpumep, 6yaeT coyeTaThes Y30p aBTOPCKOr0 Aamacka unu cnegsi py4Hoit KoBKM ©C
HEPEHKOM U3 nonuamuaa unu nonunponuneHa? He 0co6eHHo yaayHo.
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Marepuanbl Ans pyKoaTu

13BUBAIOLLNXCS CTPaHaX ePeBo NpooKAKOT UCMONb30BATL W HA HEJOPOruX Mogensx. K
gHWIO, MOPOAbI AN HWX BbIGMPAOTCA He BCerga MoAxoddiuve, a ux 06paboTka
AeT XKeNnarb Ny4LLero.

.-rnaBHbIX BOMPOCA, MHTEPECYOLLMX 4YEeNOBeKa, PELLMBLLIEr0Cs CaMOCTOSATENIbHO CAenath
0ATb NOJ COOCTBEHHYIO PYKYy: Kakyl Jfyylle WMCMonb30BaTb APEBECUHY W TAe ee
00biTh? PellieHne BTOpPOro BOMPOCA B HACTOSILLEE BPEMS CEPbe3HO YMpPOCTUOChH:
0AMMOE MOXHO NPOCTO KynuTh. Ecnu kakux-1o 10-15 net Hasap nomck Kycka pegkoi
MHbl MOT 3aTSHYTbCA Ha TOfbl, TO CErofHs CyLeCTBYKT TOProBble OpraHu3auuu,
|e NpofaBatb HebONblUMe napTuu N0OON, AaXe Camoii 3K30TUYECKOW, APEBECHHbI.
TOPbIE NPO6IEMbI BOSHUKAIOT C HEOOMbLUMMU MOKYNKAMU, HA OAHY-[BE PYKOATH, HO U UX
DKHO JIETKO Pa3peLunTb, BOAASA B KOHTAKT C PE341Kamu Ui KpacHoAepeBLLnKamu.

UTEN0 CTOMT 00paTuTL BHUMAHWE, NPexae BCEro, Ha Matepuan, yxxe A0BELEHHbIA [0
LMK, NYCTb OH W CTOUT LOPOXE. HEAOCYLLIEHHAN [PEBECUHA CKIIOHHA K PACTPECKMBAHNIO
KOpPOO/IEHNIO, @ HEMPaBUIIbHOE XPaHEHWE MPUITISHYBLLEr0Cs Kyc04ka MOXET MOB/eYb ero
paty. Jenawowme C3KOHOMUTb MOTyT 00paTuTb BHWMAHWe Ha CTapoe, BblAepXKaHHOe
BO, VCTOYHUKOM KOTOPOrO SIBNAOTCS [EeTanu paspyLieHHbIX [AOMOB, Mebesnb, napker u
ee, nwb 6bl B HEM He Obl0 )KY4KOB-APEBOTOYLEB. AnbTepHaTBa — OTXOLbI
BO0OpabaTbiBatoLLeit NpoMbILLneHHOCTU. OTKPOK ManeHbKuii CeKpeT — 0aHoo6pasue v
Pa4HOCTb [PEBECUHbI, UCMOMb3YEMO MHOrMMU OTEYECTBEHHbIMW MPOM3BOAUTENAMM
Ha YepeHax W Haknajkax, 0ObACHAETCH TeM, YTO 3TO OCTaTkM OT MPOWU3BOACTBA
KEMHbIX NIOX M Mebenn. CnuneHHble UK NOBaNIEHHbIE CTBOJbI HEKOTOPBIX MOPOJ TaKkxe
NPeACcTaBNATb MHTEPEC, HO Takas JApeBecuHa Yxe noTpebyeT ofbiTa B 3aroTOBKE U

€.

IKPOCTPYKTYPa APeBECcHHbI

3BECMHA MNpeacTaBnser Co60M eXerogHo HapacTawlnii KOMNAEKC NpOBOAALLEN,
HUYECKO W nuTatolleit TkaHen. 10 CBOe MUKPOCTPYKTYpe [pPEBEcuHa SABNSETCS
[6CTBEHHbIM nonumepoM. OCHOBHas Macca 06pasytolinx ee KNeTOK-BONOKOH MMeeT
/64atyto hopmy M HanpasneHa BLOAb CTBOfA. bnarogaps atomy ApesecuHa o6nafaet
bIM PSAOM [OCTOWHCTB — BbICOKOW MPOYHOCTBIO, YNPYroOCTbK), Manoi MAOTHOCTbIO, a
CIE0BATENIbHO, W ManbiM  BECOM, HW3KOW  TEMONPOBOLHOCTLIO,  MPUPOJHON
flEKOPaTMBHOCTbIO, NIErKOCTbIO U NPOCTOTON 06paboTKN. B M3roToBneHun pykostein 0co6on
NYNAPHOCTLIO MONbL3YIOTCA TBEPAbIE COPTA NNCTBEHHOW APEBECUHbI. OHU NMLLEHbI
HE0CTATKA XBOWHbIX MOPOJ — CMONIUCTOCTM — 1 06ECMEYMBAIOT PYKOATU HYXHbI KOMMJIEKC
MEXaHN4ECKUX XapaKTEePUCTUK: MPOYHOCTb W M3HOCOCTOMKOCTb. XOTS U OTAENbHbIE BUAbI
OMHBIX TOXE 0Ka3an1ch BOCTPEGOBAHbI HOXKOBLUNKAMY.

JINCTBEHHbIX MOPOAAX MPOBOAALLYIO (DYHKLMIO BbIMOMHAKT COCYAbl, @ MEXAHWUYECKYHD —
BOJIOKHa. TosLLMHA CTEHOK BOJIOKOH Y TBEPAbIX Nopoj (6epesbl, 6yka) 3Ha4nTeNibHO 605bLue,
Y MArKWX NOPOA (NWMbl, WBbI), 4TO W 06ECMe4MBaeT MOBbILIEHHYH MNPOYHOCTb. Ha

Pacnonaraercs nomoca n3 2-3 psAA0B CKaTbiX B PajuanbHOM HanpasneHuin BOJOKOH,
Narofapst KOTOPOW FOANYHbIE CIOM XOPOLLIO Pa3NNYaoTCs.

YOCYAibI COCTABASIOT [0 MOMOBUHBI 06bEMA APEBECUHbI. JTO A/MHHbIE BEPTUKANbHbIE
TDY60YKN, COCTOALME W3 KNETOK C BGONbLIMMA BHYTPEHHUMN MOAOCTAMU M TOHKAMM
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CTeHKamu.
e gcggcnzrr;ps:;: KNEToK, 06pasyloLymx cocys, oHm npespatiaioTcs s Kanunng
. LUHbIX BHYTPEHHWUX MEPeropogok, 1 Bo PHbig
Mo cooBLiALIMMES KneTKam, a » ¥ BONZ 0800040 Nepewg
» @ CTBOMT pacTyluero fepesa umee aereg
BOAONPOBOASLLYI0 CHCTeMy. p T Pa3BETBNEHHyy T,

s d

Cpe, “
Mgmnéziogsblgb;%om KNETKN CEpALEBUHHBIX Nyyeit MUMEIOT Mo o06eum CTOPOHaM y3kye
Abl, 3aM0HeHHbIE BO3AYXOM. 3TU X0
! bl UMEKT MPOA0MKEHN
Hepes HuX NpoucXoauT rasoo6men ¢ OKpY>XXatoLLel fiepeso amocq)ep’z)ﬁi1 "

B cun " " 7
cymec}; ;::32 B:g;)j::eu MUKDOCTPYKTYPbI Ha CBOWMCTBAX [EPEBSHHbIX 4ePEHOB 1 Haknagok
IOTCS WX TUTPOCKONUYHOCTL W 3ar
HUBaemoCTb. [lng
L YMEHbLLEHNS
anux;zz:oro BIMAHUS B MEpBYI0 04epedb MpuMeHsioT CYLUKY, a TaKXe NponuThisaior
MW COCTaBamu Aing npefoTepaLLeHus YBNaXHeHus B npowecce akcnayatauuu

BMaxpocrpynypa APEBeCHHbI
3 "
o LS::: n:::) Giggiﬁie:%m Paspes ctBona, nerko 3ameTuth ero CNIOUCTYIO CTPPYKTYpY
BHYTPEHHWIA NIy6sHOI Coit Kopb! nepe " 7 )
I XOANT B Kambuid. Kam6uii —
HEBUANMBIN HEBOOPY)XEHHbIM [1a30M Cioi ; : -
Cnon cpady nop Kopoii. B Hem 3
Ans (hOPMUPOBAHMA APEBECHHBI 1 ; oo ol
Ans Kopel. C kambuem cocepcTsyer 3a6 i
1 U3NONOTUYECKM aKTUBHbIA cnon 7 st o ot
W, nepexoasLLuii B sapo. B npo
i ] - B powecce pocTa iepesa CTEHKM
nponwrbgz(;iic“”b" MpUMbIKAlOLIEH K CEPALEBUHE, NMOCTENEHHO M3MEHSIOT CBOW COCTaB,
Y XBOWHbIX NOPOA CMONOM, a Y NNCTBEHHBIX — AYOUNbHBIMK BeLLECTBAMM.

zp:aeeHcE:}H :;A::g:;eg:ﬁ:e SaI'HI/IBaf:IWO. JTy YacTb CTBONA HasblBalOT SAPOM, unu cneson
i )KM.BHe il MOIOA0M [PEBECHHBI, KOTOpas pacnonoxeHa 6nuxe k kope (B Heil
om0 paanwn); HasblBaeTcs 3;360;10%}0. OTHOCUTeNbHbI pasmep szpa v 3a6010HH!
i npes ot cobgudn bV, @ LBETOBOII NEPEX0] MOXET 6bITh PE3KUM UK NOCTENEeHHbIM.
Pl s na conepmm MEHbLUE BNaru v 60n1ee CTOMKa K 3arHUBaHMIO. [Toatomy
PyKosiTM BOLOCTOIKOCTYH CTOUT 00paTUTL BHUMaHNE UMEHHO Ha Hee. K 21poBoi

Oyk,
pzxo ::MeH,Hcr)z(a:, E:r:ig,”rpyma. TUM iepeyHeM, B MpuHuune, BUAbI nogxoasiuei AnA
bl, Tpouspactalowen Ha Te 7
oinin . pputopun Haweit cTpaHbl, ¥
ucgon:;g::ﬁj:ﬂ. C npyroi CTOPOHbI, BbICOKUE [eKOpaTUBHbIE CBOICTBa no6yxAalT
i WHble nopopbl, 06nagaioLLme Gosee CKPOMHBIMY NPOYHOCTHBIMI CBOMCTBAMU
HUTENbHO 60nee TpyaoemKime B 06paboTke.
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MaTtepuanbl Ans pykoaTu

ePeBbEB, NPOM3ACTAIOLMX B MECTAX C PE3KMMMA CE30HHBIMM KONEGaHMAMM Knumarta,
3eCHHA UMEET SIPKO BbIP@KEHHbIE FOANYHbIE KOMbLA, PACXOASALINECS KOHLEHTPUYECKUMMA
\PKHOCTMU OT CEPALEBIHBI: TEMHbIE U NNIOTHbIE — OCEHHME, GoNee LIMPOKWE U CBETAbIE —
eHHe-NIeTHNE. Hem cypoBee YCoBUS NPOU3PAcTaHNs APEBECUHbI, TEM Menbye KomblLa, a
/a [peBecuHa — npoyHee. HOXHble MOPOALI UMEIOT CNIOW C Pa3MbITOM rpaHuUein Komed.
DAUEBMHHbIE N4 — 3TO MENKME LTPUXM WM MONOCKMA Pa3HoM LIMPUHbI, Pa3MepoB
DMbI, MAYLIME OT CepAUeBUHbl B pPaduanbHoM Hanpasnenun. OHU UMEIOTCS y AepeBbeB
ax MOPOZ, TOMbKO Y HEKOTOPbIX HEBOOPYXEHHbIM [Na30M Hepasnuyumsl. LLUupokue
ecTALLVME Ny4N eCTb y Ay6a, nnaraxa, 6yka, OHW 4acToO BUAHbI Ha paspesax.

LIHWA BIAS PEBECUHbI OMPEAENSETCA LUBETOM, GNeckoM, MakpoCTPyKTYpOil i TEKCTYPOA.
TOM4MBLIA LBET XapakTepeH Ans Ay6a, rpylun, Knewa, 6epesbl. LIBET ApeBECHHbl MOXET
MEHATHCS NOJ BO3JEMCTBMEM CBETa M KWCNOPOAA BO3fyXa, a Takke Noj [encTBuem
TenbHoro macna. 0OcoGoe 3HaygHWe NS [EKOPaTWBHbIX AOCTOMHCTB MMEET TeKCTypa
CUHbI: PUCYHOK, BO3HMKAIOL(MIA HA CPE3E [PEBECHHbI MOCNE MPOPe3aHusi BONOKOH
JAMSHbIX KOTEL M CEPALEBMHHbIX NY4elt B TOM WA MHOM HanpasneHny. Lienbio npumexenms
3BECUHBI HA PYKOSTH HE B MOCMEJHIO 04epefb SBMSETCS UCMOb30BaHNE eCTECTBEHHON
COTbI BCKPbITOrO PUCYHKA, HA KOTOPbIA BIUSIOT HE TOMbKO LUMPWHA FOAUYHBIX COEB W
epbl CepILEBUHHBIX Ny4el, HO W HanpaBneHHOCTb BOMOKOH, a Takxke CBUNEBATOCTb —

DJIHUCTOCTD B UX PACNONIOKEHUU.

EKOTOPbIE MOPOKM [PEBECHHbI, CHIXKAIOLIME e COPTHOCTb M KaiecTBo, MOTYT ObiTb BbIFOAHO
00bIrPaHbl B PYKOSATM HOXA: BOJIHUCTOCTb W MYTAHOCTb BOJIOKOH, WX BUHTOOGpasHoe
acnonoXxeHue cnocobHO NPUAATh 0COBbIN LAPM 3aKOHYEHHOI Mogenu. Kpome Toro, ceunesaras
(OMfIeBas 4acTb [IPeBECUHbI 6epe3bl MpUAaeT eil YHUKaNbHbIe NPOYHOCTHbIE CBOWCTBA, HTO
IMPOKO MCNOb30BANOCh NPK U3rOTOBMEHUM TOMOPULL. Takon BuA AedeKToB [pPeBecuHbl, Kak
bl, LUMPOKO MCNOMb30BaNCA B APEBHOCTY NS «BbIPALLMBAHNS» [PEBKOB KOMUIA W POraTUH.
IHAMEPEHHO HAHOCKMbIE CTBOJY PACTYLLEro AepeBa ynopsfo4eHHbIe B LUAXMaTHOM NOpsaKe
peX[eHUs NpUBOAUIM K 06pa30BaHMi0 rpynn HApPOCTOB, 06eCMeYUBAKOLLMX LOMONHUTENbHYH
aIeXXHOCTb YePXKaHNA BbINOHEHHOTO M3 TaKOro JepeBa peBka.

[lyeT OTMETUTb aHW30TPOMHOCTb CBOWCTB [PEBECHHbI, KOTOpas npuobpetaeT 0CO6YH
HOCTb MpW M3rOTOBNEHWM [AVHHOMEDPHbIX W3feNnii — [PEBKOB, TOMOPWLY, “YEPEHOB.
HHOCTb APEBECHHbI NPV BO3LENCTBIN BOSb 1 NONEPEK BONOKOH OTANYAETCH, YTO N3BECTHO
M, KTO XOTb pa3 py6un ApoBa. 370 BEMWUKOMENHO 06bl IPbIBAETCA HA MOKa3aTesNbHbIX
bICTYMNEHUAX NOKNOHHUKOB BOCTOYHBIX 6AMHOB0PCTB, KOrAA Cy6TUNbHBIA OHOLLA HECUNbHBIM
pOM pa3buBaeT nornonam TONCTEHHYK NPSMOYrONbHYI0 AOCKY. Becb cekper — npaBunbHO
bINUNEHHBIA 1 OPUEHTUPOBAHHBINA PparmMeHT. Kpome T0ro, HanpasnieHne BOJIOKOH BAXHO npu
260TKe [iPEBECUHbI Pe3aHNeM.

10[14Hble KOMbLA HE 0Y4EHb XOPOLLO PaBOTaKT Ha CABUM, YTO HEOGXOAUMO Y4UTbIBATL NPY
U3rotoBneHun Tonopull. BonokHa OpeBecHHbl B 3TOM CRy4ae He TONbKO AOMKHbI 6biTb
PUEHTMPOBaHbI BAOJL TOMOPULLA, HO ELLE 1 pacnonaratbCs napannensHo NNHUKM yaapa.

JOpaboTka apeBecHHbI
1epen 06paboTKOM [JpPeBECUHbl TPAAMLMOHHBIMU WHCTPYMEHTAMW — MNUNAMK, HOXami,

- a6pasvBHLIMIN NIEHTaMIn — HEOBXOAMMO YOEAUTLCS B TOM, YTO APEBECUHA Cyxas. Cambiii NpOCTOA
CMl0CO6 — ¢ NOMOLLBIO CTPY)KKM: TOHKAsA BNaXHas CTPY)XKa NErKO CMUHAETCs, B TO BPEMS Kak
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cyxas KpoLLl
Biare MEZT :;g;xgHJL%M:ZTca. [ipeBecuHa — Cbipbe JOCTATOYHO KANPU3HOE: MPU NoBbjy,
MWUTbIBaHWE BNaru, a Npy NoBbILLE : CHHO
Wi " HHbIX TEMMepaTypax —
# ‘r)m Bﬁ:rKeH.ol;aﬁmaﬂ [IpeBECUHA 10/KHA UMETb BNaXXHOCTL He 6onee 10% MomHy(f ;IXEHM&
JIPEBECUHE, HO 3TO YXKe J0CTaToy ' v
! HO PUCKOBAHHO B OTH -
pesynetara. [lpu obpabotke Ape S
£ BECUHbI CEyeT Y4UTbiBaTb BO Hy
peakuuit Ha Nbib U ONUNKK: Opra e
: Hbl 3PEHUS 1 AbIXaHUS HYXAAKT -~
] €S B CPeACTBax
TOUT NpeHebperatb 1 mepamu 6€30MacHOCTY Npu paboTe camumm wncrp@memamngammbl' i

BETOB
Ir-lapMOHaMﬂ or:;nma PYKOSTU [O/XKHA COOTBETCTBOBATL XYAOKECTBEHHOMY 3aMmbicly k
Mcnonb30pBaHMTI: KaK C OKpackoi u (hopmoii camoro KnuHKa, TaK u HO)KBHO)Ka ¢
v e ﬂ%[;?%‘;i(l;”“bl c 6oratoi u BbIpasuTeNbHON TEKCTYpOil cneayet qu'b.g -
Hbl HA KXYLLNeCs U3MEeHeHns n " i
0nopuuiA U U3MeH
A3NNYHbI : o
Eoppexm ;oazlﬁa: 0CBELUEHYS. [loaTomy B npakTuke WHOrZA BO3HUKAET Heoﬁxﬁu;:aonp”
hapais OKpaCKyCT::T%eol-;]HbIM ﬂpMpO%HbIM uget. K yucny Haubonee M3BECTHbIX cnocog(T):
bLUYIO [NYOUHY KWUCNOTHbIMU K
gTGBﬂVIBaHVIe 1 06XUT B rOpsYem Mecke. it o
akno i i :
npeaec:zguém onepauneit ABNAETCA" OTAEMKA. Ee rnasHOi Uenbio fABNAeTCH 3a
i 0353;:;2:2 OKpYXXaroLLei cpefbl v 3arpssHeHuns. Kpome T0ro, oHa nosuﬁg
HOCTb  PYKOATW, (DMKcMpyeT ‘
i ; y ee user. 06s3arte
BogggToEJu];eanblmm onepaunsmu SBNSETCS 3a4M1CTKA, BbIpaBHUBaHNE, WIU(OBKaA v? 2:;:;“
HOAHH.BUJMVICHCH:J:(? BOPCA PYKOSATb YBNAXHSIOT M OCTaBNSAIOT MOACOXHYTb, Mocne qerg
yaansercs 0TpaboTaHHOW MeJiko3 n i €
€PHUCTOI HaX[a4HON 6 i
[0BOJKM NOBEPXHOCTY 4aCTO UCMONbL3YKTCA CNeuynanbHble ragunku - ——

3 al

Han6on
o b;:)iiapaﬁggsggﬁbleuwe npyn 0TAENKE YEPEHOB NOAYHUN CAMOAENbHbIE NPOMUTKN Ha
; W W CKuNugapa, a Takxe pactuten
g bHbIMM Macnamm —

o NbHSHBIM,
: HecKonmbﬂgyr:gnmméh:lg:Tnggggj;bzym KayecTBeHHYt0 0nndy. CocTasbl B pa3orpeTom Buae
TCA Ha MOArOTOBNEHH
GRS YO 1 Harpetyl MoBepXHOCTb.

Mepu3aums pacTUTENbHbIX Mace
n (n6o dopeu
BBEJEHHbIX B WX COCTaB «yCKOP i ik e
uTenei» nonaumepusauun — C
[0/ITOBEYHOE 1 U3HOCOCTOIKOE Mo s
KpbITUE MpakTUYecku 6es yx
nocneaHne rofbl 1 34ech Habnw I I S e
[1AeTCS [IBKEHWE MMMOPTEpOB :
MarasuHax MOXHO npuo6pecTn ro S
TOBbIE COCTaBbl Ans 06pab
Hanbonee M3BECTHbIX OTHOC o AR
ATCA Me6eSibHble COCTaBbl m'
g g cupmbl Rustin's ([atckoe machno.
.), @ TaKXe CPefCcTBa Mo yxoay v co
: ePEeXEHNI0 10X CT na
I PENKOBOro OpyX
o nl(l)sh:glr.aiziaiw;gboggammyﬁupesecmnbl cneuuanbHbiMi nonnponsmu. Kak npgamno,
peBy 6neck, 06eCne4nTb HEOoXM '
3 OaHHYI0 WT "
M3MEHEHWe TOHA APEBECHHbI MPU U3MEHEHWN yrna NajieHns cBeTa : s

0CTaToy
}nlo i afc:opv?mwgcg; Egeaycmna BbICTYMAET KaK ChiPbe B UBrOTOBIEHUM CIOMCTbIX MACTUKOE,
poiA. LLINOH U3 LieHHbIX MOPOJ APEBECHHBI MOXET CKNenBaThest MEXAY
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MaTtepuanb! Ansi PyKOaTH

oit 6e3 NponuTKiA (6akchaHepa) unu C MONHOW NPOMUTKOM (Aeana-npeBecmna). 3a
(OM TaKoW matepuan HOCUT MHOXECTBO HasBaHuii — «bpvnnaHToBoe NepeBso>,
2HOBOE [epeso» ¥ Nnp. B nocneaHee Bpems BCe 60MbLIYO nonynsipHOCTb 33B0OEBbIBAET
AN3MpOBaHHas» ApeBecuHa (Impregnated Wood unv Dyed Wood). HatypanbHas
CiiHa BbICYLLVBAETCS, ECTECTBEHHbIE nopb! 0CBOBOXKAAIOTCA OT BO3AYXA 1 3aMnoNHATCA
3HaYUTENbHYO0 ry6MHY ObICTPOTBEPAEIOLINM nony“MepoM, NnpespaLLaloLm [peBecuHy B
20TV, 00majaloLmi ripuBneKaresbHbIM BHELIHVM BUOM, CTAOWIbHOCTbIO Pa3Mepos,
J0CTOIKOCTbIO 1 J3HOCOCTOMKOCTbIO. MW 3TOM NOABNAETCA BO3MOXXHOCTb UCMONb30BATH
| peBECHHbI, BHE 3aBMCUMOCTY 0T VX MPOYHOCTHBIX CBOACTB.

y4eckue nobble noponbl A
bl, — B XEPTBY [OTITOBEYHOCTI ¥ HEM3MEHHOMY BUdy Npyu Takoi 06padoTKe NPUHOCUTCA

FOHOMU4HOCTb, Ad U B BECE TaKas ApesecuHa npn6asnset Ao 50%.

Kpatkue pekoMeHpauum N0 XpaHeHWto n 3KCMOHWUPOBAHWIO

18-20 °C 18-20 °€

50-60% 50-60%

no 30uW/Im u He 6oiee
75pW/lm

B TEMHOM MecTe, B Cllydae Haraus
OCBEILEHHS - HE BBILIC 250 lux

B TeMHOM MeCTe, B CTydae HIMIH YO -

; sTpaduosieToBOe
10 30pW/1m u He Gonee 75uW/Im.

qeHUE

DU XpaHeHMA LEHHbIX U3AenVil o6parvre
VTCTBAM MECT, NPUrOAHbIX ANA XPaHEHN!A

cTemy MCKYCCTBEHHOTO Knumara.
HeHue pexomeﬂnyeTca BO BHYTPEHHUX NoMeLLeHUsX 3AaHNA, Banu Ot WUCTOYHUKOB CBETA

Tenna, ¢ MUHUMANbHbIMW KoneGaHuamn Temneparypbl 1 raxHocT. Maberatb Tpyo

TONAEHVs 1 BOJONPOBOAA, N0ABATbHbIX MOMELLEHNIA.
MELLEHMe [OMKHO ObiTb BEHTUNMPYEMbIM BO 1366KaHne NoBPeXAeHNs HACEKOMbIMU,

BCEHbIO 1 TPUOKaMI.
fposeperme perynspHoro 0CMOTPa W YNCTK

BHMUMaHWe Ha YCNoBuA WX cofiepXKaHus. Mpu
LIeHHOT0 NpeameTa 13 [peBecuHbl, o6ecne4bre

1. HakpbiBaiTe 00beKT X/6 yexnamu.

IpeBecyHa, nonynaApHas B W3rOTOBNEHUA pyKoATEH W NNAWeK

ABepabie NUCTBEHHbIE NOPOJAbI
K 06safaet BbICOKOW NPOYHOCTHIO W TBEPAOCTHIO, X0poLio noanaeTca oﬁpaﬁoTKe, THETCA U
ONUTbIBAETCA PasNu4HbIMUA XUMUYEeCcKUMNn pacTBopamu. CunbHO KOpOﬁI/lTCﬂ npun
'!)lelxaHMM, nofBepXeH 3arHBaHuio ¢ 06pa3oBaHNEM 4epBOTO4MH. JlpesecuHa ceemiaa C
om. fopoBbie CIOW XOpOLLO 3aMeTHbl Ha BCEX Cpe3ax, cepaLeBuHHbIe

I 06pa3yoT XapaKTepHyIo Kpanaryio i NATHUCTYIO TEKCTYPY.

arHnWBaHui0 CBETIYHO LpeBecuHy

‘fceHb ymeeT NpOYHYt0, BA3KYIO, [ONr0BEYHYIO, CTONKYHO K 3
bIM TEKCTYPOBaHHbIM PUCYHKOM,

a3JIMYHbIX OTTEHKOB — OT 6yporo o )EesToBaToro, ¢ Kpacus
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KOTOpas npu ycywke mano kopo6u
) y TCA M XOPOLUO THETes
BbICOKO/ yAapPHON BSA3KOCTb 0. 5 OOnagzgy

Puc. 74. MukpocTpykTypa 6epesbl npu 100-kpatHom yBenuyenuu:
MS - ropusoHTansHbie cocyabl;

VP — kneTku-BonokHa:

SP — cepauesunHbIe ny4u.

T e ¥
§rizists
v 11§33 2

€ ;i{'. x5

H TSR Y

2 _3:*1’, hi::~’§£;
=39 53338

Puc. 75. Cxema pacnnnku u OPUEHTALM 3aroTOBOK YepeHoB,

B L 3
; s;ziz 06"na11aer HEBbICOKOW YCTOMYUBOCTbIO K 3arHUBaHNI, CKNOHHOCTbH K 3HayuTeNbHON
MOABEPXEHHOCTbIO K KopoGneHuto. Xopowo nopaaercs o6paboTke M

172 =

Martepuansbi gnsa pykosTu

quTbiBaeTCA. [lpeBecuHa OAHOPOAHAA W MeNKocTpyKTypHas. bonee 3addekTHOM
sTypOil 06NajjaeT KOMAEBas 4acTb ¥ Kan — HapoCT U3 CRALMX MoYek. MoXoXuM y30pom
anaeT Gonee peikas PasHOBMAHOCTb — kapenbCkas 0epesa, MHOrAA HamomuHatowlas
JMOP M0 MPUYMHE CNOXHOTO MepenneTeHus BOSIOKOH, NSTEH W TO4YEK, CO3AAOLLMX
deKTHble y30pbl. bnarogaps CBWNEBATOCTW W NepenyTaHHOCTU APeBECHbIX BOJIOKOH 3Ta

Y0 MOYTY HE KOMETCS.

6epecT, WibM MNPeACcTaBnAloT OAHY MOpoAy C APEBECUMHON CBETNO-0yporo wnu
nroBato-6enoro ugeta. Cpean OCHOBHbIX KA4eCTB — MAOTHOCTb, MPOYHOCTb, BA3KOCTb W
nopucTocTb. [1pn ycylike ApeBecuHa MpakTU4EeCKU He KOPOOUTCS W He TPeckaetcs.
0XO NOAJAETCA NONMPOBKE, MEXaHM4eckoin 06paboTke 1 NPONUTKe.

leH — nopoJa CBETNbIX TOHOB, TBEpAas, BA3Kas W Tskenas. Mo COMPOTUBASEMOCTU Ha
4TMe W CKaNbiBaHWE KNeH BMecTe ¢ rpabom 1 fCeHeM YCTynaeT Tonbko akaumu. O6blyHas
BECVHA OJHOPOAHA, C Menkumu 6nectkamu. Ha 4epeHax nomynsipHOCTbIO MONb3YETCs
HOBMAHOCTb «MTUYUIA [Na3», UMEIOLias KpacuBbIi NATHUCTBIA PUCYHOK C pa3Bojamu.

eK K BO3JeNCTBMI0 OMOBPEANTENENA.

InofoBbie Nopoabl

pylua 06nafaeT NnoTHOM OHOPOAHOI KPacuBOi APEBECUHOM PO30BATO-6YPOro UK KPacHo-
POro LBeTa. MpoyHas, TBepAas, TsKenas nopoaa, XopoLo 06pabaTbiBaeTCs U PEXeTcs BO
X HanpaBNeHNsX, Nerko OTAeNnbIBaeTCs, XOPOLIO NONMPYETCS M BOCMPUHUMAET Kpacky.
DyLlla Mano Kopobutcs. bea nokpbITus 1epeBo BbICTPO TEMHEET U HAYNHAET THUTB.

OHA OTHOCWUTCA K pAJY KPacwBblX W MPOYHbIX MOPOA APEBECHHbI. 3a60N0HL XEeNTo-
0BOT0 LBeTa, A4p0 KpacHo-6yporo. [lpeBecuHa npoyHas, TBepaas, MaoTHas, BA3kas.
0[MYHbIE KOMbLA M CepAueBWHHbIE Nlyqn cnabo 3ameTHbl. [lepeBO XOPOLIO pexercs,
oafaeTcs 06paboTKe M OTAENKE, TOYUTCA HA TOKAPHOM CTaHKe. [1pu BbICbIXaHUU AEpeBo
ANbHO KOPOG6MTCA 1 yCbixaeT. HapocTbl Ha cTBoMax 670HN (Kambl W HanMbiBbl) BECbMa

leKOPaTUBHbI.

Upex — AapoBas nopoja C JpeBeCMHON KOPWYHEBOrO U CEporo LBETOB Pa3HO06pasHbix
TTeHKoB. 06nafaeT KPacuBoii TEKCTYPOil — BOMHUCTON, C LUMPOKUMM pa3Bofamu. [lpeBecuHa
€pAas 1 yMEPEHHO TAXENas, XOPoLLO NOAAAETCA MEXaHUYeCKOo 06paboTKe, Nerko pexercs,
MeHb rubkas, npu pe3bbe He KpowmTCca. Hennoxo conpoTuenseTcs rumennto. MNpu otaenke
NPUOGPETAET rYCTO-KOPUYHEBbIA OTTEHOK C MPUATHBIM, GNaropofHbIM pUCYHKOM. LLpoko
WCNONb3yeTCs ANs M3TOTOBMEHNS OPYXKIAS — YEPEHOB 1 PYXKEMHBIX JIOXK.

0!
Hepelinn, BUWIHA WUMEIOT XKeNTO-KOPUYHEBYID ADPEBECUHY C CepoBaThiM OTTEHKOM. [pu
‘PaavanbHoM paspese XOpOLUO BbISBNSETCS XapakTepHas nonocatocTb. [lepeBo MpoyHoe,

TBEpA0e, XOPOLLO 06Pa6aThIBAETCS, PEXKETCA U OTAE/bIBAETCS.

;PnﬁuHa — nopoja AApoBas C LWMPOKOW 3a60/0HbI0 KpaCHOBATO-6€moro Lseta. 4po TemHee,
‘KpacHoBato-6yporo uBeta. [lpeecuHa NnoTHas, TBEPAaAd, MPO4Has, TsHKenas, OTIN4aeTcs
- XOpoLuei conpoTUBASEMOCTbIO yaapam. 13 psbuHbl AenatoT pyKosiTY yaapHbIX MHCTPYMEHTOB,
- M3penus, TpebyroLme 60MbLLION NMPOYHOCTH.
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rg:g:lu:jemaa APEBECUHA XaDaKTEU3YETCS BLICOKO TBEPAOCTLIO, CTABUIILHOCTbIO Caojj
@HHOW XPYNKOCTbl0. lIMEeT orpaHuyeHHoe npUMEHeHne, B OCHOB o
L0POTOCTOSILNX XY[0XECTBEHHO-AEKOpaTUBHbIX n3aenusx. LLnpoko nbmmeHaeTcn e
NpeuMyLLeCTBEHHO B CTpaHax bantuu. B HacTosliee Bpems 3a CYeT pasBuTus Pl
YNPOYHEHUS IPEBECUHbI €6 MPOYHOCTb, KaK rMaBHbIA KPUTEPUI BbIGOPA, OTOLLNA el
MnaH, YCTYyNuWB MECTO KPacoTe TEeKCTypbl. B mocnegHue rofsl B Mozy BoH b
gTaéwnmwpoaaHHaﬂ JpeBecuHa, B KOTOPO! MOPbl 3arnofiHATCSA aKpMnaTaMu:.na e
C:g;xranabig:o MpoLECca BakyyMHO/ CYLIK/, a 3aTem ero NofumMepyaykor. Takas ﬂpearé(();cne
ypa X0Ts ¥ 06/1afjaeT NOBbILIEHHON CTONKOCTbIO K THUEHWIO U TBEPAOCTbIO, HO Mme:ra;

Ta6nuua 28.
Monyns i
;i YNsPHbIE B U3rOTOBMEHNI PYKOSITEN NOPO/bI 3K30TU4ECKON APEBECUHbI
I A Mecto Lser Xar B
: BBI3BIBATH
BaHH KOXHBIE U
: DPECTIpaTOpHEe
dpukanckuit | Guil i i s
l\uxboum_a\ Eubm_ga, Adpuka CaeT/i0-KpacHbIi, po3oBo- | [L1oTHas, cTo#Kas K anlcpax —
Aﬁ'icanv ) KPACHBIH WK HDHONETOBBIH | NEHCTBHIO
Ry € PaBHOMEPHO BpeauTesnei
PACTIONOXEHHBIMA IpeBECHHa,
TIyPIYPHBIMH HITH cpenHel TBepAOCTH.
JIMJIOBBIMH TIPOXATKAMH. Xopomio
Koko6omno i
Dalbergia retusa | Cocobolo IlenTpanbHas CoueTaHus KpacHoOro, BricokonpouHas BBICO!
Amepuka 4EPHOTO, OPAHXEBOTO, nopozna, 09eHb it
KOPHYHEBOTO, 30]10TOTO KECTKas H TSKeNas;
oc c ?
Wi
C HMeeT # Y, u
1BeT oT hHosIeToBO- TIpeKpacHoit
KPacHOTO JI0 XeJIToro, ¢ TEKCTYPOH.
II OYEHB
BbeHoBoe Diospyros Ebo! -
ny, Tponuyeckas Okpaci
JIepeBo, crassiflora, Macassar Asus, et 0 deptots O = Gk i
uepHoe ziepeso | D. ebenum, . ;ﬁgl)oﬁzr:cg::;’ TR, ,
D. haplostylis, g S
D. melanoxylon. :c)pm.ic::l;]:{zl: s
D. reticulata He3aMeTHBL e
M Ip.) i
Hpoxo Chlorophora Troke
0 3anagHas Kenrosaro- JTHSIST
as 0-KOpHYHEBast, B]
Adpuxa YaCTHYHO ITOX0Xast Ha THK, ;ﬁﬁﬂm e R
Ha BO3[yxe T
(CMHCOL MHKDOKJINMATA, K
DasTHIHBIM
T . BPEJUTENSIM.
Y coyunr;)eanr:;]ea Locust Tpomyeckue JleKopaTHBHBIE TOHA OT Tsoxenast, npodHasi, | HU3Kas
Kypbaj obmacti ©OPaHXeBO-KOPHIHEBOTO TBepaas u A
LlenTpanbHO# | 710 GHONETOBOIO M TEMHO- | SACTHYHAS.
u IOxHOI kopuuanesoro. [Tpu Tpyaso
AMepHKH uuTHGOBKE B OTACABHBIX obpabarsiBaeTcs
clydasix MOXeT numbyercs 1 3
ThCSL nop TCS TIOYTH
JPEBECHHEBI OT MOYTH 6eMoff | 10 3ePKATBHOTO
- - 4 ; JI0 KENTO-TMMOHHOM. 6Grecka.
axaroi M i Ien K
i P! TIpounas, X0
ollei Ameprka uBet. TeKCTypa M CTPOGHHME | TIOJIMPYETCS, i
y K
BechMa 1
== T BO3IEHCTBHAM.
erbau Merbau TOro-Bocrounas | KopuuHeBsi, OT CBET/IOT0 Conepxur B iopax | HU3Kad
Asus 10 Te D! M THIE
MECTaMH C BKDATUIEHHEM BEIIECTBA, OYCHb
KEJTHIX TPOXUIOK. TBEpAas, yCTOHIMBA
K BO3EHCTBHIO
BJIaTM ¥ BpEIUTENIEH,
MaJlo PaCCHIXAETCS.
174 —

MaTepuanbl ans pyKostn

CBETJIBIMH TIPOJIOJILHBIMH
mpoxwikamu. Ha cpese
BW/IHBI BHIXOBI

MHOT Top
(KaHaJIOB) B BH/IE MEJKUX
qepHBIX TOYeK WIH YepTOueK.

CepepHas 1IBeT ApeBECHHBL
AwmepHKa H HeOnpe/e/ICHHBIH, Jame
BocTouHasi A3usi | BCEro OH TPeJICTaB/IsACT
nepenvieTeHHbIe GyphIE,
KOPHYHEBBIE, KENThIE H

04YeHb BBICOKASL

obpabarsBaeTCs,
numbyercsa K
NOJHPYeTCS MOYTH
110 3ep T
Gecka.

Teepaasi ¥ POYHAs,

XOPOILIO MTOAAETCS

MEXaHHIECKOH

obpaborke,

nutHdoBKe H

TIOJIMPOBKE.
BpeMeHeM NpHobpeTaeT

QueHb NPOYHAsT BBICOKAs.
M TBepas, KONKasL.
KOpM‘IHEBaTHB OTTeHKH.
DcbdeKTHBII TI00CATHIA QueHb NIPOYHas A
KPACHO-KOPHUHCBBIH y30p. | TBEpAAsd, KOMKad,
XOPOILIO NOTHPYeTCA.

LIBeT OT 30JI0THCTO- Tspkenast, IIOTHAs
KOPHYHEBOTO JI0 TeMHO- u npouHasi. B mopax
COJIEPXKHTCS MHOTO
MUHEPATBHBIX K

Thuja plicata

Besbsapopas nopoja ¢
JipeBeCHHOI 61eHO-
PO30BOTO 1BeTa, Co

Parrotia persica

Snakewood | LlenTpanbHas

Piratinera
guianensis u I0xHas

AmepHKa

Millettia laurenti | Wenge Tponmueckue
obnacTu
Adpurn

Marepuanbl XUBOTHOrO MPOUCXOXAEHN!A — por, KOCTb, KOXa — ApYroe nomnysspHoe Cbipbe AnA
osTedl. BBMZY PE3KOTO CHIDKEHWS 4UCNEHHOCTH nonynaunin  AUKUX KUBOTHBIX,
AMULMOHHO SIBNSBLUMXCS WCTOYHUKOM TaKOro maTepvana, CMeuManuCcTbl NepexoAsT Ha
OnaeMble COPTa KOCTY (MaMOHT) 1 OKaMeHenocTy, a TaKKe Ha MCKYCCTBEHHbIE MaTepuabl,
UMUTUDYIOLLME, UMK Ha HEeUUUTHBIE COPTA VBOTHOTO MPONCXOX/EHNSA, NCTO4HUKOM
OpbIX CNYXUT CKOTOBOACTBO. Takue U3genus UmeroT MpVBNeKaTeNbHbIA BHELHWA BIA,
DOYHbI 1 JONTOBEYHbI.

)F — HanGoree MoMynApHbIA MaTepuan Ans pykosTe#t. LLIMPOKO CnoNb3ytoTCA Kak pora
VKX KONBITHBIX (110CK, ONeHiA, kabapry, caiiraki), TaK vt JOMALIHNX XNBOTHBIX. O6napatot
ApUBNEKaTeIbHbIM BHELHUM BUOM, HEA0POTH, HenpUXOTAMBbI, TEXHOJIOMA4HbL. B03MOXHO
X OKpaLUMBaHUe aHWUTUHOBLIMA kpacuTenamu. HepocTatok — He 04EHb BbICOKas
FOHOMMYHOCTb. POra OMALLHUX XMBOTHBIX A0BONBHO Msrkue, Nerko nonvpyroTes (HO U
panatotcs Toxe). Huakas CTOAKOCTb K PacTPECKUBaHWIO. J1erko pexyTCa.

CTb MpeacTaBneHa HeMocpefcTBeHHO kocTaMu, 3y6amu v GMBHAMM, KOTOPbIE
CKONbKO OTNMYAIOTCA MO CTPOEHNUIO 1 CBOMCTBAM, HO TpaAMLNOHHO OTHOCATCA K OfHOM
Tpynne marepuanos. Mpo4HOCTb 1 TBEPAOCTb KOCTEM XUBOTHBIX onpenensercs rnasHbIM
06pa3oM MWHEPanbHbIMIA  COEAVHEHUAMN docdopa W Kanbuus COBMECTHO C
- OpraHuyecknMu BeLiecTBamu. 06bI4HO KOCTW — Monble unu TpyG4aTbie 06pa3oBaHus,
HanonHeHHbIe KOCTHbIM MO3roM. T0BepXHOCTb — TBEPAAd BOMOKHMCTHAs HAAKOCTHULA,
‘0YEHb MpPO4HAA W [0NTOBeYHas. 3y6bl COCTOAT U3 TBEPAOrO BA3KOTO NOBEPXHOCTHOTO
SNnos (amanb) U Gonee MAKOA CEpALEBMHbI (AEHTUH). Il amanb, U AEHTUH COAepXar
MUKpOKpUCTannbl  HEOPraHW4eckoro ruapokcunanaTuTa uronbyatoinl  OpMbl,
DasmelleHHble B MATKOM OpraHnyeckoit marpuue. Takasi CTpyKTypa 0Gecrne4uBaet

BbICOKYI0 N3HOCOGTONKOCTb N3AeNni.

Kop! c gep!
npoxmiKamMu. CTpyKTypa
KpynHasi,
poaﬁononomumm

M BPEUTENIEH.
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Hawﬁontimeﬁ M3BECTHOCTbIO MOJIb3YETCS CI0HOBAs KOCTb, GUBHI MOPCKNX MIIEKONUTZ
(mopxen) nowx 3y6bl (KMTOOGpPa3Hbie). KpacuBblil BHELWHUA BUA, pe s
M3HOCOCTOMKOCTb, MPOYHOCTb, MUHUMYM yx04a [eNnalT WX 04eHb Aloponf;()m’
CKaHavHaBuM TPagMLMOHHO NONYNAPHA KOCTb CEBEPHOTO ONEHS. .
B 0cobyto rpynny MOXHO BbIAenUTh Yepenaxosbli NaHumps. [laeT 04eHb KPacuByto pyk
rny6okum pucyHkom. lMpoyeH. MoXHO HaHOCWTb [eKopaTuBHYIO pe3bby. Peaok u ey
MepnamyTp Becbma Kpacws, HO CNIOXeH B 06paboTke. Xpynok. |
Koxa Ha pykoATb UCMOMb3YETCH Kak Ha 0OTAXKY, TaK U B BUAE HAGOPHBIX Komey
Hanpmep, Ha M3BeCTHOM amepukaHckom Hoxe USMC FK (Ka-Bar). Ha kayecTso ,KKaK'
B/INAKOT MHOTUE (DAKTOPbI: BO3PACT W MOM XUBOTHBIX, YCNIOBUS UX COLEPXKAHWS, Bb :)KM
WKyp. PasnuyHble y4acTKu LIKYpbl NMPUHATO Ha3biBaTb TonorpachHeCKlz;MM n[{:xa
NPOWU3BOACTBE KOXMW Y4MTHIBAETCA PA3NNYHOE CTPOEHUE W Pa3NNYHble csdﬂc b
TONOrpaguyecKmux y4acTkoB LWKypbl. CambiM LEHHbIM Y4aCTKOM LUKYpbI ABASETCA qenpa:(Ba
y4acTok KQ)KM, pacnonoXeHHbIn BAONb Xpe6TOBOA nuHMM. 3TO Hambonee nnomu?
3M1aCTUYHbIA Y4aCTOK, TOHbLIE U crabee — BOPOTOK, MOMbI — Camble HepaBHOMeprlw
Y4aCTKM MO MAOTHOCTN W TOMNLLMHE. ;
HauGonee LieHHbIM KOXKEBEHHbIM CbIPbEM SIBMSIOTCA LUKYPbI KPYNHOr0 POratoro ckota (KPC)
OHU MPOYHbI, 3NMACTUYHBI, C KpacuBon mepeei. [opasfenstoTcs Ha HECKONIbKO BUAO0B B
3aBUCMMOCTU OT BO3pAcTa M Mona XKUBOTHOO. CKNM30K — LUKYpbl HEPOAMBLUNXCA TEendT
TonwwmHoit 1.0-1.4 MM, 0Noek — KoXa MOJIOYHbIX TENSAT, camas LeHHas u3 wkyp KPC MﬂrKaﬂ]
poBHas, anactuyHas, o6nagaet kpacusoi Mepeeit. LUKypbl TONWMHONR 0.5,-1 4 MN]
MCNONb3YITCA AN 0OTAXKKM PYKOATU W HOXEH, 60/Nee TONCTbIE — HA HOXHbI. BblpOACTOK -
KOXa TeNdT, NUTAKLWUXCH YXXe PacTUTeNbHOW nuilen, TonwmuHa Koxu 0.7-1.6 mm
oNYKOXHUK MM MONYKOXA — KOXM, BblpabaTbiBAKOLLMECH W3 LUKYp TenaT B Bospacré
crapwe 1 roga. TonwmHa Kox 1-3 MM, OHa 6oee XecTkas, nyioTHas, 4eM BbIPOCTOK. bbl4oK
— NMPONU3BOJAT U3 LLKYP MOJIOAHAKA TOSILLUMHON 40 4 MM. AN0BKa — KOXa KOPOBbI, 3M1acTUYHas
C POBHbIM KPacuBbIM NULEBbLIM CrioeM, TonwmHon go 1.2-4 mm. Koxun cpegHeit TOHLuMHb,I
UCMONb3YIOT NI U3rOTOBNEHUS HOXEH. bbiduHa, 6yrail, 6yinBON — KOXMW ObIKOB, Camble
TONCTbIE W TsHKesnble cpeau wkyp KPC. ,
Jlnuesas NOBEPXHOCTb KOXaHbIX n3[ennit 00bI4HO raaKas u 6necTsLLas, NOTOMY YTO NOKPbITa
HUTPOKPAcKoW. KOXEBHWKM Ha3blBAKT JMLEBYIO CTOPOHY KOXM «NL0», @ W3HAHO4HYIO
«baxTapma». baxtapma UMeeT pbIXIly0 BOIOKHUCTYIO CTPYKTYPY, @ JInLo — 6onee NnoTHYH !
OAHOPOAHY!0. [103TOMY Kpacka pOBHEe NOXUTCS Ha NULIEBYIO CTOPOHY, Yem Ha 6axtapmy, Aa U
MPOTMBOCTOMUT BHELLHUM BO3[IEMCTBMAM 3Ta CTOPOHA KOXM Nyyiwe. [ly6neHne — BaxHeALuil
MPOLECC BbIAENKN KOXM. B 3aBMCMMOCTI OT Ha3Ha4eHWUs pasninyaroT TpU MeToda: XupoBsoe,
pacTuTeNbHOE U XPOMOBOE.
Mpu nomoLLm XupoBoro fybneHus 06pabaTbiBatOT LUKYPbI OCENA, ONeHel, ko3, oBeLl, Tenar
AT MONY4EHNA 3aMLIM. TPUMEHSIOT ANS 3TOFO XMPbl NOABOAHBIX XKMBOTHbIX (THONEHUHA,
;:th)zlem t|;10;I1]pyrv|e XUPbl). KOXu XUpoBOro fy6neHust MOpUCTbIe, NacTU4HbIe, BOAOCTOVKNE
bLUOTO COAIEpPXKaHWs CBS3aHH
g p Or0 XXupa BHYTPU CTPYKTYpbl, Ha cpe3e MMEKT
Koxa MOPCKMX XXUBOTHbIX (aKyna u CKaT — T.H. «rafoLia») — TpaguLnNoHHbIi matepuan and
06TSKKM PYKOATEA SNOHCKMX Meyeil. VIMeeT creunduyeckyio TexkcTypy, MoXoxyrn Ha
HaXpaadHyt0 6ymary. PactutenbHbiM Ay65eHUeM BbiAesbIBAKT UJKypr,KPC cBuHell,
nowapeir. Koxu pactutensHoro Ay6neHns nioTHble, 3NaCTUYHbIE, nwoqmnbublé (xopowo
BMWTLIBAIOT BRIAry), OTAMYAIOTCS DPO30BO-6eXEBbIM LBETOM. MMeHHOo Takue KOXKA
MCNOMb3YIOT ANA U3TOTOBMIEHNS HOXEH.

MaTepuanbl AnA PyKOsTU

HOMOBOM Jy6NIeHWM NPUMEHSIOT PaCTBOPbI coneil Xpoma 11 antoMuHms. Koxu, nony4enHble
aayNbTaTe TAakoro fi6NeHits:, MArkve, anactu4Hble, 3HOCOCTOIKIE, BbIAEPXMBAIOT O0nee
KVe TeMMIepaTypbl, XOPOLLO BUTIBAIOT BAry, Ha Cpe3e UMetoT ceposartbiil 0TTeHOK. Ho
HOrYT COAICTBOBATL OPXKABNEHMIO KIIMHKOB U3 YINIEPOAUCTLIX cTanei npu AnUTENbHOM
artit. TIOMUMO OBTSrMBAHUS MCTOM KOXM MCMONIb3YETCA M 06MOTKE KOXKAHBIM WHYPOM.
jefika KOXW [OCTAaTO4HO TPYAOEMKa, OHA HE 04eHb XOPOLIO NEepeHoCMT ANUTENbHOE
MOKaHue, BbICOKYI0 BNAXHOCTb TPOMUKOB 1 COMeHbIt MOPCKO BO3AYX.

AMEHENble KUBOTHbIE OCTAHKM NPEACTABNIEHb OKAMEHENIOCTAMYU TaKiX XKUBOTHBIX, KaK
MOHTBI, MODXM ¥ np. Mo CBOWCTBAM OHM CXOAHbI C OKAMEHENoCTAMM pacTUTENbHOTO
JOUCXOXKIEHNS, ObIBAIOT JOBOMLHO KPACUBLIMU. PeaKu 1 9K30TUYHbI.

KpaTkue peKOMEHAALUY N0 XPAHEHNIO U 3KCTIOHUPOBAHNIO

XpaHeHue DKCIIOHUPOBAHUE

CrabwisHast, onTuManbHo 18-22 °C.
He 6onee 25 °C .

45-55%

CrabuibHast, onTuMaisHo 18-22 °C.
He 6onee 25 °C.

45-55%

B TeMHOM MecTe, OCBEIIEHHOCTh He Gonee | B TeMHOM MecTe, OCBEIEHHOCTH He 6oree
150 miokc. B ciydae ychIXaHUS KOXH - 150 miokc. B ciydae ychIXaHUSI KOXH -
He 6onee 50 JIOKC. He 6osee 50 moKc.

B TemHOM MecTe, Tipu Hamuuy YO
uanydenus - He Gomee 30pW/Im,
MakcuMyM - 75uW/Im.

B TemHOM MecTe, npy Hamauy YO
uaydenus - He Gomee 30pW/Im,
MakcuMyM - 75uW/Im.

epUanbl UCKYCCTBEHHOTO NPOUCXOXKACHNUA
pasfien NPeACTaBeH NPeMMyLLECTBEHHO NnacTMaccamy. Hau6onee pacnpocTpaHeHHbIM
BIIAETCS NNacTuk ABS (TpoitHOiA cOMonUMep CTUPONa, akpUIOHUTPUNA W 6yTanguena). Ero
pccuicknit aHanor — cTupon — 6yTaaveH — akpumnoBble NAcTUKA MapoK CHIM-2 n CT3H.
J4eHb CTOEK, B T.4. M K aKTUBHbBIM XMMUYECKUM BELLIECTBAM, MPOYEH, CpaBHUTENbHO HEAOPOT
BXHONOrVYeH. 1o CBOWCTBAM Ha HEro MOX0X NOnUnponuieH. 06e Mapkn 1Cnonb3yeTcs Ha
OHHbIX HOXax. [omunponuneH, Kak Npasuno, apmupyerca 13MeNbYeHHbIM
TEKNOBONIOKHOM NS NYSLWEro yaepXaHusi najoHbo. KoMOMHUPOBAHHbIE PYKOSTU WMEIOT
AUeBUHY W3 moaunponusieda W 060704Ky M3 PE3VHOMOA06HOW MnnacTMaccsl,
CneyuBaioLLeil 6onee HAAeKHOE YAepXaHne HoXa B YCNOBMAX HANMius BOAbI, XK1pa n
MONOTNYECKUX JKMAKOCTei: NPOU3BOANUTENN PEKOMEHAYIOT pa6oTatb TaKuM HOXOM B
IepyaTke BO M36XKAHWN HAMATHILIEN HA NAf0HN.
POKO MCMONb3yeMbIMIA NS PYKOSITEI NnacTkamu ABNAIOTCA nonuamuaHble CMOMbl TUNA
MonnacTuka 3aitens (Zytel), 3aperncrtpuposarHbie cupmoit Oronox (E.l. du Pont de
ours and Company), unu FRN (fiberglass reinforced nylon). 310 NONMMEPHbIE CUCTEMBI,
CTOsME W3 MaTpuubl (Monuamuaa), apMUPOBAHHON W3MENb4EHHbIM YINEPOAHBIM WK
CTEKNOBOIOKHOM (COfepXKaHue HarnonHutens ot 25 1o 50% Mmaccbl) v 06ecneyuBaoLLne
BbICOKYIO MEXaHMYECKYI0 MPO4HOCTb B COHETAHMM C HU3KUM BECOM.
YXOHHbIX MOAENSAX MOMy4IT LIMPOKOE PacnpocTpaHeHne 1 nonvokcumetuned (NMOM). O
Nagaer XopowuMK (U3NKO-MEXAHU4ECKUMIN CBO/CTBAMU — BbICOKOM XUMMUYECKOM
KOCTbI0, YCTOMYMBOCTbIO K TEpPMUYBCKOMY W OKWUCAUTENbHOMY  Pa3pyLueHuio.
13roTORNEHHbIE 13 HETO PYKOSITM — XKECTKIE 1 31aCTU4HbIE B TO XK€ BPEMS.
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Ele oaguH nonynspHblii Matepuan — dopmarnbervaiHbie CMosbl, KOTOPbIE Moryy Bbire
MOXOXW Ha LIeNNynoui, SHTapb, CIOHOBYIO KOCTb, 360HUT. OHU HEPACTBOPUMbI, He MNagse
06/12[1a10T BbICOKUMU [N3NEKTPUYECKM CBOMCTBaMN. Hanbonee n3BecTHas PasHOBUAHoCTy,
6akenuTt. 370 ycTapeBLlee TEXHUYECKOE Ha3BaHWe Pe30SbHbIX (beHOﬂ-d)OpMaﬂbﬂerMnglx
cmon. bakenuT npepcTasnsier co60it TBEPAOE BELUECTBO, 3HAKOMOE KaXAOMY mno CTapoji
3NeKTPOypHUTYpEe — TPOIHMKAM, BUNKaM, pO3eTKam W Mp., Kak Nnpasuio, YepHorg unu
KOPU4HEBOTO LiBETA. HacTO UCTIONb3YHOT Ero CMECh C HanonHuTenamm (40 60-80% no macge _
ADEBECHbIE OMUNKY, CMIOAA, MUTMEHTbI, MUHEPalbHbIe MaTepuansl, i Ap.), KOTOPYIO 3arey
(hopmyioT B 060rpeBaembix ruapasnuyeckux npeccax npu 160-180 °C, nasnexum okong g
atm. Yeron4u 0 300 °C, nioxo NepeHoCcHT yapHbie Harpysku. [puMeps! ero npuvexenys —
HaKNajikn Ha pYKOATM K apMercKUM ITblKaM W LUTblIKaM-HOXaM. COBpeMeHHpe
nonudopmanbaernabl WUPOKO MPUMEHAOTCA B W3TOTOBNEHWN DYKOATEA. HauGoneg
U3BECTHbI TOprosble Hassaxue [enpud (Delrin) n 3spuHa (Evrina), 3aperucTpupoBanpe
thupmont [tonoH.

Hypalon (xnopkay4yk npoussofctsa DuPont) u usonpeHosbiit kayuyk Kraton obecneynsaipor
MacnoCTONKY0, HECKOMb3AWlYK, YNPYryld U HEXPYnKyw Ha MOpO3e PpyKosTb. K nx
HeA0CcTaTKaM MOXXHO OTHECTW HWU3KYH0 MeXaHW4ecKyto MPOYHOCTL M Crabyto YCTOMYMUBOCTL K
peskum TemnepatypHbiM nepenagam. OrpaHnyeHHOe MPUMEHEHWE HA PYKOATSX UMeeT
nonnacnpHbIA TepMoanacTonnact Hytrel, apMUpoBaHHbIA KeBnapom. BA3YloLWMM). Hanbonblueii NoMynspHOCTbIO B W3TOTOBNEHMM DYKOATER MONb3YIOTCA
Bnnotb [0 koHUA XX Beka B W3rOTOB/IEHWN PYKOATEH 4acTo MCMOJb30BanuCh 360HUTHI (01 KCTOSINTHl HAa OCHOBE CTEKNAHHbLIX TKAHEW — CTEKNOTEKCTONUTLI, @ TaKXKe TeKCTONUThI Ha
rpey. ebenos — uvepHoe [epeBO) — MPOAYKTbI BYNKAHW3ALUUM Kayyyka 60MbLIMMU 0CHOBE X10M4aTO6YMaXHbIX (Hanpumep, 653b, MUTKasb, 6ENBTUHT, LINGIOH) TKAHEI U TKaHeil
konmyectBamu cepbl (30-50% B pacyeTe Ha mMaccy kayyyka). 310 TBEpAble MaTepuanl; B | UCKYCCTBEHHbIX 11 CMHTETUYECKMX OPraHM4eckMX BONOKOH (Hanmpumep, BUCKO3HbIX,
0TNN4Me OT 60Mee «MArkoi» pesnHbl U Kaydyka He MPOSBSKOT Npu 06bIYHbIX TEMMepaTypax 10NMaMUAHbIX, NONMAPUPHBIX) — COOCTBEHHO TEKCTONMNUTbI. HanonHuTenem Ans HUX MOXET
BbICOKO3NACTNYHbIX CBOWCTB. OHM XOpOLIO NOJAAKTCA MexaHuyeckon 06paboTke, CAYKUTb TAKXKE HETKaHbIA MaTepuan.

HErurpocKOMU4HbI, Tra30HeNpPOHULAEMbI, CTOWKA K [eWCTBUK PacTBOPOB  KMCHOT, [pyroii nonynapHbIA Matepuan — reTuHake. 310 CNOMCTbIA NIACTUK HAa OCHOBE Gymaru
pacTuTesibHbIX W XXMBOTHbIX XWPOB, OAHAKO PA3PYLUAOTCA CUIIbHbIMU OKWUCIUTENAMU,

HTETUYECKMX CMOJT. CBA3YIOLIMM Yalle BCEro Chyxar (eHon-hopmanbaernaHbie CMOofbl.
apomMaTUieCKUMU 1 XNOpUpoBaHHbIMU yrIiEBOAOPOAAMN. ubonee W3BecTeH Matepuan noa HassaHuem Mukaprta (Micarta) Ha OCHOBE HUTW WK
Kaitnekc (Kydex) u Koncunekc (Concealex) — matepuansi, nonynsipHbie B U3roTOBNEHUMH Maru, KOTOPbIii UMUTMPYET CTIOHOBYIO KOCTb. Kpome Toro, 6naroaapst 04eHb Kpacusomy
HOXEH: 3TO TEPMOMNACTUKM Ha OCHOBe nonuBuHunxnopupa (MBX) u akpuna. Wmeior HELWHemMy BuUAy MOMY4WU pacnpocTpaHeHue MNeHKOCOAEpXKallie SMeKTPOU30NALMOHHbIE
LUNPOKYI0 Chepy MPUMEHEHNS — OT KOHCTPYKLUMOHHOrO Matepuana Ans CTeH BPEemeHHbIX

L I Matepuanbl, COCTOSLLME W3 MOAWUMEPHONA MNIEHKW, CKNEEHHOW C [PEBECHbIM LUMNOHOM,
APMENCKUX COOPY>XEHUI N BHYTPEHHWUX NMaHenen TpaHCnopPTHbIX CPeACTB A0 MOAHOCOB. ﬂpVI Hanpumep, ﬂaKKaByn (Pakkawood)' OHuM MPOYHbI, HEOPOrM U TEXHOMOTUYHbI. Oﬁnaﬂam'[
Harpese 40 100-15 °C nnactuyHbl, 4T0 NO3BONSAET UX (POPMOBaTh. [10NroBeYeHbl 1 NPO4HbI.

! BbILIEHHbIM BECOM NO CPaBHEHMIO C BHELIHE CXOAHbIMU MaTtepuanami ecTeCTBEHHOro
CTOMKM K [ENCTBUIO XMMUKATOB W KUCMOT. BbiMyCKAlOTCA B JMCTax pasfivyHoro Lgeta M 0McXxoxaeHus. CneayeT 0TMETUTb, YTO, HECMOTPS Ha Hanuyue OTE4eCTBEHHbIX aHAnoros,
TOJILUMHBI.

0CNIEHMe NOAYAC 3HAYUTENLHO MPOUTPLIBAIOT B CBOWCTBAX 11 BHELUHEM BUAE 3apy6eXKHbIM
JI0NONHUTENLHO XO4YETCS OTMETUTL LUHYPbI, NEHThI U TKaHW U3 CUHTETUYECKUX MaTepuarncs

Mapkam. Tak, 0Te4ecTBeHHbIN aHanor Pakkawood — fenbra-ApeBecuHy — [enawT Ha 0CHOBE
Tvna HeinoH Kopaypa (Cordura), nascaH v np., MCNONb3yeMble s WMTbA HOXeH. Pasnuikblé BB3DayHOr0 GEpe3nBOro LUMOHA, B TO BPEMS Kak 3a Py6EXOM [aBHO MPUMEHSIOT Ans
€noco6bl NneTeHns LIHYPOM MO3BOJISKOT HE TOJIbKO UMETb KPaCUBYH), HETHUIOLLLYHO U HDO"lHy'O YYLWEHWS BHELLUHEro BUAA LWIMOH U3 LiEHHbIX NOPOA APEBECUHbI.
06MOTKY PyKOSITW, HO W, B Cly4ae HE06XOAMMOCTH, pacnycTuB ee, nofy4uTb CPeAcTso Anf
UMMOBUAN3ALMN NPKU NIepenomax, 6yKCUpOBOYHbIE BEPEBKM M MHOrOe Apyroe. B npakTuke
U3TOTOBNIEHMS TaKUX PYKOSITEN 4YacTO MCMONb3YeTCs NapaLlioTHbIN LHYP, npeacTaBnaiowi
CO00M 9 BHYTPEHHUX LUHYPOB M3 HEWNOHA C BHELUHeA OMeTKoW Afis MpO4HOCT U
[ONrOBEYHOCTI AWNAMETPOM OT 2 MM (AN1S 9pProHOMUYHOCTH) A0 4 MM (AN HafeXHOCTH
yOepXanus).
Cnepyet OTMETUTb, 4TO NPUYKHBI, 06yCNaBnMBatoLLMe Pa3HO06Pa3HbIe Ha3BaHUs OfHUX
XK€ M0 CYTW MaTepuanoB UCKYCCTBEHHOIO NMPOUCXOXKAEHUS, HOCAT 3KOHOMUYECKNN xapaKTep-
B 60opbbe 32 KOHKYPEHTOCMOCOOHOCTh CBOWX MOAENEen CepuiHble npowsaoﬂmeﬂ”
BbIHYX/EHbl MaKCUMalbHO CHIDKATh MX CE6ECTOMMOCTb. B 4acTHOCTH, 3TO BbIpaXaeTch p

JMeHE [0pOoruX «(DMPMEHHbIX» Mapok, CTaBLWIMX B OTPac/iu CBOEr0 POAA UMEHeM
uuaTeanbIM, Gonee [OCTyMHbIMU. Tak, Hanpumep, BMecTo 6penzos Zytel u Cordura,
aatoLLmMxcs co6cTBEHHOCTbI0 DuPont, 3apy6exxHble NPON3BOAUTENI UCTONb3YIOT UX NOJHbIE
anorn — FRN w Ballistic Cloth cooTBETCTBEHHO.

pSAy C MnnactmMaccamu B M3rOTOBMEHWW KIMHKOB BCE LUMPE MCNOMb3YHTCs
MMO3ULNOHHbIE MaTepuasbl Ha 6a3e CUHTETMYECKUX MONMMEPOB — apMUPOBaHHbIE
nacTvku. OHY UMEIOT NPUPO/HbIE MPOTOTUMbI — APEBECUHA, KOCTW, TPABAHUCTbIE PACTEHUA U
e MaTepuansl, CBOMCTBA KOTOPbIX NpeaonpeaeneHbl BONOKHUCTON CTPYKTYPOW, NpUyem
BUCUMOI OT €e HampaBneHWs (T.e. aHW3aTPOMHOM). 3T Mmartepuanbl nony4unn obuiee
a3BaHINE apPMUPOBAHHBIX NNACTMKOB, W B WX COCTaBe BbIAENAT KaK MUHMUMYM [Be
OCTAaBNAOLME — MaTpuLly 1 apMUPYIOLLME OMIEMEHTbI, a TakXKe MPOMEXYTO4HbINA
MexasHbli) Croi.

)4eHb MONYNSAPHbI AN PYKOATEN CHOUCTbIE 3NEKTPOM3ONALMOHHbIE MNACTUKKN, Takue Kak
1eTeKCTONUT W CTEKNIOTEKCTONNT, NpeACTaBNAtoLLNe COOON TEKCTYpPUPOBAHHOE YINepoaHoe
I CTEKSIOBOJIOKHO B CBSI3YHOLUMX, KOTOPbIE XapakTepu3yeT BbiCOKaA MexaHuyeckas
JOYHOCTb 1 CTOMKOCTb K YAAPHBIM HArpyskam.

[eKCTONUTBI (OT nar. textus — TkaHb 1 rpey., lithos — kameHb) — 310 MaTepuansl, COCTosLINE
3 HECKONIbKWUX CNOeB TKaHu (HamoMHWTeNs), NPOMNUTAHHOW CUHTETU4ECKOA CMONOW
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Bbi6op HOXa U yX0A 33 HUM

Moka B 4YenoBeKa XMBO HyBCTBO MPEKPacHOro, BYAyT XWUTb U MIOAN, CTPEMALLMECS Ha
3apaboratb. 370 He MI0X0 — B KOHEYHOM UTOTE UMEHHO CMPOC POXAAET NPEANOXeHue HTeM
NPOM30LLIIO U C COBPEMEHHBIMM HOXamu. B yrofly MOfie 1 KOHBbHOHKTYPE NpunaBku Maraa{d -
B MOCNEAHNE rOAbl JIOMATCA OT Y30p4aTbiX AAMACKOB, BbICOKOTEXHONOMMYHBIX HEPXaBely -
1 CTAPOMOZAHbIX YITIEPOAUCTbIX CTanen. Ha pykoaTax CepuitHbix Mofeneil BHOBb noaamnudmx
por, KOCTb ¥ 3K30TWHeckMe nopofbl Apesecutbl, MHOrAa B00aBOK LUEAPO YKpalleny !
pe3bboi U MHKpycTauueid. BMecTo y6ororo KoNneHkopa M KOX3aMEeHUTENS Ha HOXHax ,:Ie
BUAWM BbICOKOKA4YECTBEHHYIO KOXY C TUCHEHbIM OpHameHTOoM. O6cyxaath t-lecorvmenm,bI
JCTETUYECKUE [OCTOMHCTBA 3TUX Mofeneil Mbl He Oygem, a MOroBOPUM O Bosmomle
npo6nemax, KOTOPbIE CyNAT Takue HOXW He KOMMEKLUWOHepY, 6epexHO XpaHsLiemy ux .
Kopo6oykax, a npakTuky, 6epyLLuemy Ux B None Unu nec, Ha Criae Uan Ha pbibanky. ’
Kak 6bl HW pyranu 3CTeTbl HEAOPOTWe HOXMKM C KIUHKaMU W3 HWU3KOYTNEPOAUCTOl
HEPXXaBEIOLEN CTaNN W PYKOATAMW W3 MacTMAcC, HOCUMbIE B MNACTMACCOBbIX XKECTKix
HOXHax, WX rMaBHOe JOCTOMHCTBO HWKOTAA KPUTUKE HE NOABEPraeTcs. 3T0 — MUHUMANbHbII
YXOf, (a MHOrAa 1 ero NoJIHOE 0TCYTCTBME), 0CBOOOXAAIOLLEE N0/Ib30BATENS OT HEOOGX0AUMOCTY
cneauTb 3a O6GLUMM COCTOAHMEM HOXA, OrpaHn4MBasCh WCKIOYUTENbHO €ro OCTPOTOR u
CO0OP@XEHNAMI TUrMeHbl. KO BCemy XOpOLLeMy 4enoBeK MpuBbIKAET AOCTATOMHO GbICTPO
Moatomy ANA BNEPBbIE B3ABLIUX Ha NPUPOAY JI0pOroi HOX GbIBAET HACTOSILLMM LLOKOM qu
0CTaB/IEHHbIA MOKPbIM JaMacCKNid KNUHOK BbICTPO NMOKPbIBAETCS PbDKUM HaneTom p)Kan;/mu
YepeH W3 KpacuBoW APEBECUHbI 0€3 yX0Ja Ha4MHAET THUTb, @ BbICYLLEHHbIE Hacnex y KOCTpi;
LUMKAPHbIE KOXaHble HOXHbl — KOPOOWTHCA M Tpeckatbesa. Mocne 3T0 MOXHO YCbiiaTh
Pennnku, 4To, AecKaTb, HOXW 3TV CYry60 [eKopaTuBHbIE U ANs Aena COBEPLUEHHO He roAsTes.
He 6ynem TOpOMUTLCS CO CKOpOManuTeNbHbIMM BbiIBOZAMW. Bekamu Halww npeaku
nonb30BanuCh MOAOOHLIMKA MaTepuanamu, npuyem He B NPUMEp Yalle, AONbLIe W
WHTEHCUBHEE, 4YeM Mbl. Bonpoc cnefyer CTaBWTb MHa4Ye — FOTOB N1 COBPEMEHHbIN
n0/b30BaTeflb NATUTh 3a BHELLHIOK KPAcoTy U P NONOXUTENbHbIX CBONCTB TPAAULIMOHHbIX
marepuanos? LieHa ata — He TONbKO AeHbIM, HO U NPaBUSIbHbINA BbIGOP, 6EPEKHOE XPaHEeH!e U
YXOZ, KOTOpbIe TPEOYIOT 3HaHMIA, BPEMEHN U KOB-KaK1X AOMONHUTENbHbIX MaTepUanos.

Ecnu Takas LeHa Henpuemnema, TO KMMEHT BOJEH BbIOWpaTb Mexy COBCEM Hedoporimu
MOFGJ'IRMM 13 HU3KOYIMepOoaNCTON KOPPO3MOHHOCTOMKOI CTaNu 1 NnacTMaccsl 1 6onee JOporuM
Xai-Tekom. Ans HaBCTpedy noXKenawusm nokynatenew, 3apy6exHble (uUpMbl [1aBHO OCBOMIIA
pa3HO06pasHble COBPEMEHHble MaTepuanbl, HyXAalolle B MUHUMANbHOM yxode Winn He
Hymuarou}mecn B HEM BOBCE. Tak, K0OanbTOBbIE 1 TUTAHOBbIE CMaBbl 06ECMEYNBAOT KIMHKY
HEeAYpHOA KOMMMEKC paboynx CBOWCTB B MOObIX KMUMATU4ECKMX ycroBusx. CreuuanbHo
paspaboTaHbl JaKe TEXHONOrMW MpOM3BOACTBA KOPPO3MOHHOCTOIMKMX Yy30pyaTbix cranei.
PyKosiTW, BbINONIHEHHbIE M3 Pa3NNYHbIX NNACTUKOB, NNEHKOCOAEPXKALLMX ANEKTPOU30NALMOHHBIX
MaTepuanoB W M30MPEHOBbIX Kay4yKOB, OGECTEYMBAIOT MPUBMEKATESbHbIA BHELIHWIA BUA W
HENJIOXyi0 IPrOHOMUYHOCTb MY MUHUMYME YXOA. HoXHbI, NPOU3BEEHHbIE C UCMONb30BaHNEM
MNAacTMace, HeMNOHOBbIX TKaHEiA 11 TEPMON/IACTUKOB, OMITOBEYHbI, HAEXHO 3aLLMLLAIT KIVHOK,
He THUIOT, Ierko motoTest. Ho He Bee Tak xopolwo. Takue matepuans! aneko He sceraa MoryT
MOSIHOUEHHO 3aMEHUTh CTAapOMOAHbIe aHanoru. Bbicokue TpeboBanus Kk HOXy KaK
NPOhHECCUOHANbHOMY WHCTPYMEHTY, BOMPOCHI 3PrOHOMUYHOCT W MPOCTO 3CTETUHECKME
COOOP@XEHUs 3aCTaBNAIOT NPOCECCHOHANOB W MKOGUTENeH BHOBb 1 BHOBb 0Gpalarbea K
TPAAVUMOHHbIM CTASIAM M HaTYPa/lbHbIM OTAEN0YHbIM MaTephanam. Kak npaBunbHO BbIGPAT?
TaKoi HOX? YTO JO/KEH NPeacTaBnaTh CO60i yxoa 3a HUM? YT0 AnA 3Toro Heo6xoaumo?
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Bbi6Op HOXa U YXOA 32 HUM

KNUHOK

flepebiM [eNOM Cnefyet yG6eauTbCA BHELWHUM OCMOTPOM B NPaBUALHOCTU MOHTaXa W
eCTBEHHOI MPUTOHKE YacTei. Ha knuHke MPOBEPSOT POBHOCTH MI0CKOCTeN W rpaHen,
TCYyTCTBUE MOBOAOK ¥ AedhOpMaLuil. V6eauTech B TOM, 4TO Pexylas Kpomka UMEeT
(O[VIHAKOBYIO TOMLLMHY NO BCEW JANMHE 1 HOX 3aTO4eH — TYNOA KNWHOK CPasy nocne nokynkiu
foTpeSyeT NOMONHUTENbHOTO BPEMEHW, a@ WHOrAa W JieHer, AnA npuBefieHUs B pabo4ee
gocTostHve. ECnu Ha KMWHKE €CTb MOKPbITHe, MpoBepLTe €ro OAHOPOAHOCTb W Ka4ecTso.
yGeauTech B TOM, 4TO YepeH HacaxeH Ha XBOCTOBUK poBHO, 6Ge3 mepekocoB. ECnn “epe
LaCAKEH Ha KIIEi0, TO €ro Cnedos He AO0MKHO ObiTb BUAHO. HY YepeH, Hu npu6op Npu MOHTaXe
ie [O/DKHBI UMETb LLENei unu 00NTaTbCA Ha XBOCTOBMKE. ECnu UCMOMb3YEeTCs NNaCTUHYATbIMA
MOHTAX, TO HaKNaZKv AOMKHbI GbiTb TLIATENbHO NOAOTHaHb! K NONOCE XBOCTOBMKA, 3aKNenku
GbiTb aKKypaTHbIMK, @ APEBECMHA BOKPYr HUX HE UMETb CNEA0B nechopmaumu 1 3aaupos.
[lpoBepETe OTCYTCTBUE BBICTYNAIOLVX 3/IEMEHTOB, KOTOPbIE MOryT HamsTb, NOPe3aTtb, HaTepeTb
N HbIM 06Pa30M TPaBMMPOBATb PYKY NPH paboTe HOXOM, €ro U3BNEYEHNM UMY HOLUEHH.
MOXKHOCTb YXOM1a 32 KIMHKOM U3 YTNepOAUCTOi CTanit MOXHO ONpeaentTb yxe Ha cTaguu
'er0 BblGopa. Takue BUAbI MexaHW4eckow MOBEPXHOCTHOW 06paboTKW, Kak WTpUX W
‘MaTupoBaHwe, NO3BONAIOT NpuAaTthb MOBEPXHOCTH 0CTPOMOJHbII aHTMONNKOBbLIA BUA W
CHU3UTb MpUnMANaHue K Hemy HapesaHHbIX MPOAYKTOB MUTAHNA. K coxaneHvio, Takyw
| «py6alLky» cebe MOryT Mmo3soNuTb TOIbKO KOPPOBMOHHOCTOKME CTanu. Ha KnuHKe U3
| YIMepoAVCTOi CTanyu Bnara GyAeT CKannuBatbCs B TaknX MWKPOHEPOBHOCTAX, COfBACTBYA
| OPXaBNEHNIO KNMHKA U YCTIOXKHAA 6ro 04nCTKY. Te Xe co06p@KeHUs akTyanbHbl Npy BeiGOpe
KNNHKa U3 Aamacka. HenpasunbHoe ry6okoe Tpasnetue, BCIIBACTBUE KOTOPOTO NOBEPXHOCTb
KIMHKA CTAHOBMUTCA <«PENbecpHOii», PE3KO YCMOKHAET YXOA 32 HUM W YBENU4MBAET PUCK
| KOPPOBVMOHHbIX MOBPEXAEHNH. [1paBuibHO MpOTPaBNeHHbI [jamMack [aeT y30p 3a CHeT
f 3MUYHOrO LIBETA OKUCTbIX MNEHOK, CNyXaLuux emy [OMOJHUTENbHON 3aLNTON, A He 3a C4eT
 penbecpHoi NoBepxHOCTH.

‘B cuny 3TUX NPUYMH KNMHKW M3 YTNEPOAUCTON CTaN TPaAULMOHHO NONUPYIOT. 9710 yMeHblLUaeT
NAOWAAL MOBEPXHOCT, KOHTAKTUPYIOLLEH C Broi, (u3uonoru{eckumy XWUOKOCTAMU ¢
" KPOBbI0, a TAKXKE YMPOLLAET YXOA 32 CTanblo. B HaLM AHNM K NONNPOBKE 4acTO MCNbIThIBAOT
| COBEpLUEHHO HE3aCNyXXeHHoe npeayeexaeHie, basupyloLLieecs Ha TOM, 4TO MONUPOBKA,
| lecKaTb, OCTOHA TOMbKO [ELIeBbIX AanbHEBOCTOHHBIX MOfeneit U CTONOBbIX MPUGOPOB,
* 06pa6aTbiBaeMblX 3NEKTPOXUMIHECKIM Ccnoco6om. BecroKouTbCA HaCYeT «eLeBoro» 6necka
" He Hamo — eCTECTBEHHOE OKCUAUPOBaHWE ObICTPO MPUAACT KNMHKY 6NnaropofHyt0 NaTuHy,
© KOTOpas BNpUAady Cnerka 3aluTuT ero u OT JeAcTBuA Brar. \HOrpa KNMHOK OKCUAWPYHOT,
TIPUHYAUTENbHO C03]aBas 3aLlNTHbIE MNEHKN. MOBEPXHOCTHbIE MOKPbITUA KNWHKOB W3
" YIMepoAncToit cTanu — BopoHeHue, pocthatpoBanme, HUKenMpoBaxue, XPOMUPOBAHME U T.M.
_'— He pPOCKOLLb 1 He [iekop, @ HeoGX0AMMOe CPe/CTBO [OMONHUTENBHOM 3aLLUUTbI CTANN.

" Tlpn KenaHun NpexHWit Gneck MOXHO BOCCTaHOBUTL CPEACTBAMM HUCTKIA. BenukonenHo
" NOAXOAST AN 3TOr0 HeabpasuBHble aBTONONMPONK, KOTOPLIMM MOXKHO YUCTUTL AdXE KNVHKN
" C MOKPLITMAMYM HA OCHOBE HUKENs W Xpoma. Menkoabpa3uBHOi aBTOMONMPOILIO MOXHO
BBIBECTY MATHA 1 CNedbl KOppo3nu. B ka4ecTse CpescTBa nocneaytoLero cOepexeHuns KnuHka
~ 1ocre YMCTKM 04eHb HEnnoxo ce6s nokasany aBTonoamMponi ¢ BOCKOM KapHay6bl. Ha KnuHoK
- AocTato4Ho 1-2 pa3a B HeAento (a TO 1 pexe) HaHeCcTy 3TOT COCTaB ¥ 3aN0NMPoBaTb COMACHO
" MHCTYKUWW. [INS HAHECEHUS ATUX CPEACTB NOJOAACT BETOLb U NNOTHbIA NOPOAOH. B 0Tnn4Me
~ OT TPaAMLMOHHBIX Macen — pacTUTeNbHbIX (NOAICONHENHOrO, FBO3/IMYHOTO, Kamenuu) u
" CUHTETUYECKUX — TaKUe CPEfCTBa 00ECTIeYMBAOT KIMHKY CTAaOUIbHYIO BOJIOCTOWKYHO MNEHKY,
" K KOTOOW He NpuiunaeT rpssb. [ns YCTpaHeHns KPYMHbIX 04aros KOpPpo3ut MOXHO

181




rnasa wecTHaguaras

PeKOMeH[0BaTb CreunanbHble MeNKO3epHUCTbIe abpasuBHbIE TYOKW, M3BECTHble cpe
3HATOKOB OTHECTPENbHOTO OPYXWS U aBTONOGUTENell noj Ha3BaHWEM «CTalbHag BaTay
(Steelwool), wnu nonynspHblii NpoaykT ot cupmbl 3M — Scotch-Brite. 31o 6onee
Ka4eCTBEHHbIE 3aAMEHUTENN MONYAPHON HAXAA4YKM <HYNEBKM>.

CerogHs B MarasvHax LUMPOKO MpeACTaBneHbl CKNafHble HOXW, 3aBOEBbIBANLne BCe
60MbLUYI0 NOMYNAPHOCTb 33 NErkocTb, KOMMNAKTHOCTb M MeranbHOCTb. Hapagy c 061Uy
TPeGOBaHUSMM K Ka4ecTBy WCMOSIHEHUA, Y HUX MPOBEPSIOT HAfleXXHOCTb (huKcatopa, Ons
3TOr0 HOX NOBOPAYMBAIOT NE3BUEM BBEPX W, YAEPXKMBAS OObLIMM W YKa3aTenbhyy
nanbLamu TaK, 4T06bl NPy 3aKPbITUKM NE3BUE HE NOMano fno HUM, HAHOCAT HECUIbHbIN yaap
00yXOM 0 TBEP/Y!O MOBEPXHOCTb. [1paBUbHO CAenanHbI UKCaTop AOMKEH He aaTh HOXy
CnoXuTbCs. Creayiowuin TecT — 3axarb pykoATb MIOTHO B 1a0HN HA MaHep MOMoTka y
NPOBEPUTL  HAAEXHOCTb PaboThl (hukcatopa. bbiBaeT, CKNAagKM KOXM nagowy
Henpou3BONbHO Pa3GIOKMPYIOT €ro, BOSAENCTBYS HAa HeyaaYHO PACMONOXKeHHbIe Opraqp|
ynpasnieHne pa6otoit dukcatopa. Kpome Toro, crnepyetr npoBepuTb KaiecTBO MOArOHKy
AeTanei cknaaHon Mofenu. KnmuHok He J0MKeH MMETb NPOAI0JILHOTO ¥ NOMEPeYHOro Niodhra,
HafeXHO (UKCUPOBATLCS HE TOJIbKO B OTKPLITOM, HO M B 3aKPbITOM MONOXEHNN. J1e3Bue He
L0JKHO KOHTAKTUPOBATb C BHYTPEHHUMY ETansamMu pyKOATH — UHa4e 0HO BbICTPO 3aTynuTes,
LllapHnp He [OMKeH 6bITb HU CANLIKOM TYrM, HU CAIMLLKOM Pas3bonTaHHbIM — OTKPbITHE 1
3aKPbITIE KITMHKA LOJIKHO ObITb YA0OHbLIM.

LLlapHup CKNagHOro HoXa SBNAETCH NpOCcTO COOPHUKOM ANl MENKOro Mycopa W recka,
3abuBasch Hanunwen rpa3bio, OH paboTaeT XyXe, a Mojyac BOBCE OTKasbiBaercs
OTKPbIBATLCA, WM OTKPbIBAETCA LEHOA 06NOMaHHbIX HOTTEA WNN AAXKEe CIy4aiHblx
nope3os. [103TOMY HEMUIUHUM MOXET ObiTb BbI6OP MOAENW, KOHCTPYKUMS KOTOPOiA
M03BOMSAET €€ HEMOMHY Pa3bopKy Ans 3KCTPEHHOI YNCTKM «B nose». [ns YUCTKU MOXHO
1CMonb30BaTh COCTaBbI AN yxofa 3a opyxuem ot Ballistol Klever. Tak, Robla-Kaltentfetter
Spray MOXHO NPUMEHNUTb ANS MOJHOM OYUCTKM U 06e3XKUPUBAHUS CUNBHO 3arps3HEHHbBIX
MeTanIn4ecknx 4acTen nepes cMaskom unm KoHcepaauueir, a Ustanol-Spray — ans 3awwutel
1 CMa3Ku LwapHupa.

04eHb 4acTO YNNOTHEHWE KMHKA B LIAPHUPE MEXJy Nnaiikamil NpOU3BEIEHO 3a CYET nap
TOHKUX LWanb, cAenaHHbiX u3 toponnacta unu 6poH3bl. CMaska Takoro coeauHeHns (no
KpaiHer Mepe, NoKa Liesibl LWanbbl) He 04eHb LenecoobpasHa — JOCTaTO4HO NOAAepXKUBaTb
ero B yuctore. [ina 3TOro PeKOMEHAYIOT MPOAYBKY CXaTbiM BO3AYXOM (KOMMPECcop,
6anyoH €O CXaTtblM BO3AYXOM WAM YrNEKUCNOTON) UNK CTPYeit YACTOI BOAbI NOA Hanopom
C 00s13aTeNbHO NOCNeAYIOLLEeN CYLLIKOW Y3na Hanopom rops4ero Bosayxa (heH, Tennosas
nyLiKa u fp.).

Ecnu puck nonagasus BRarv B LUAPHUP BENMK, TO MOXHO €ro 04YMCTUTb [erpu3epom-
pactsoputenem (o1 Robla-Kaltentfetter Spray no uenHbix Aerpu3epoB K MoTouukiam
Besiocunenam, a takxe WD-40) ¢ nocnefytoLLeii 3aKnafkoi HENUMKOM CMaskil Tuna Ustanol-
Spray unan «Cyxux» LEMHbIX CMa3oK ANs MOTO- U Benouened. B Poccum npepcrasneH
LUNPOKMA aCCOPTUMEHT MOA0GHbIX cpeacTB oT Liqui-Moly u uHbIX npoussogutenei, B T.4. C
Te(hNOHOM ANsi YX0/a 3a NPeLusnoHHbIMI MexaHuamami. Kpome Toro, ecTb 1 creuuanbHble
COCTaBbl, KOTOPbIE 4YacTO MCMONb3YHOT 3a PY6EXKOM [/ YXO/A 33 MeXaHUKOiA OrHecTpesbHOr
OpYXUs U CKNaHbIx Hoxeir (Tuf-Glide u Militec). HaHOCUTb X peKOMEHAYIOT Ha 0uuLLeHHY!O:
06e3)XMPEHHYI0 1 Harpetyio 10 80-100 °C MeTannu4eckyl nOBEPXHOCTb B HECKobKO
Mp1eMoB. K X 0CHOBHbIM HeJoCTaTKaM OTHOCUTCS [OCTAaTOYHO BbICOKAs LieHa. [onycTMO
CTaBUTb MEXAY KIMHKOM W Mialikamu CreuvanbHble LaiGbl U3 camocmasbiBatoLLeroc
matepuana tuna Nylatron (nonuamua co cmaskoit npoussoactea DSM), KoTOPbIE
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KW BbIMOMHEHbI W3 TUTAHOBbLIX CrIaBOB, KOTOPbIE M/IOX0 CKOMb3AT N0 CTanu npu
AHTEHCUBHOM TPEHWW, TO 3T MaTepuanbl TOXe Heob6X0AMMO pas3fensTh Lwandamu.

yKOATb
[paguLMoOHHO B Poccuu ¢ ee Hexapkum Knumatom npeanoyTeHne oTaaeTcs nepesy. OHO 1
HE X0NOAUT, U U3NULLIKW NOTa BMUTLIBAET, U B PYKe He CKOMb3uT. K coXaneHuto, uHble

,Komm 06paTuUTe BHUMAHNE 11 HA TO, Kak OHa 06paboTaHa. MunnuMmeTpoBbIi CNOW Naka unm
Kpacky XOTsi N 06ECMEYUT eil COXPAHHOCTb, HO MOMb30BATLCSA TAKON PYKOATHIO Gy/eT KpaiHe
HEynoOHO — BO BN@XHOW pYKe OHa OyAeT HanomuHaTb KycOK Mbina. Heo6paboTaHHas
BeCUHa OyfeT HeonroBeyHoM. MoaTomy 4YepeH LOMKEH 6biTb YNPOYHEH MOPUAKAMM W
MLLEH MPOMUTKaMX HAa OCHOBE PACTUTENbHbIX Macefl U BOCKOB NM60 CTabunuanupoBaH

MCnoNb30BaThesl B [1EKOPATUBHBIX Lenax. Tak, CBUNEBATOCTb W Kan NpuialT HYepeHy
puBfiekatenbHbIn Bug. [edektamu HasbiBaOT MOPOKW [APEBECUHbI MEXaHW4YecKoro
MPOUCXOXAEHUS, BO3HWKAKOLME B HEA B NPOLECCE 3ar0TOBKW, TPAHCMOPTUPOBAHMUA,
'COPTUPOBKM, CYLUKW W MEeXaHu4eckon 06paboTKM. 3TO pasnuyHble TPELUWHbI, MOPaXeHus
TPUBKaMM 1 HACEeKOMbIMM, PUCKM, BOPCUCTOCTb, 3aAupbl U np. Hapsay ¢ HEA0NrOBEYHOCTbIO,
Takas pyKosiTb MOXET ObiTb U MPOCTO TPABMOONACHA.

- O4mncTky 4epeHoB M3 [epeBa MOXHO MPOWU3BOAWTL CPEACTBAMU MO YXOAY 32 Me6esbio.
‘CoBpeMeHHbIe MeGeNbHbIe MHOrOKOMMOHEHTHbIE MONUPONM MOMOrYT 3thheKTUBHO
‘04MCTUTbL PYKOATb, 6Nnarofapsa BOCKY NMpefoXpaHAT ee OT BO3LEACTBMS BNaru U ctapeHns,
npupanyt 6reck v apomart, CKPOKT NOBPEeXAEHU U LapanuHbl. CunbHO MOBPEXAEHHYH
ApeBecuHy MOXHO 06paboTatb crneuuanbHbIM CUANKOHOBLIM cpeactBom Balsin Schaftol,
TPONMTaTh HArpeTbiM JIbHAHBIM MACcOM WU CMECbI0 BOCKA W HATypanbHOro CKMNuaapa.
Ka4yecTBeHHan MacTuka g nosa TakKe NoMOXeT YBENNYUTb MPOLOSIKUTENBHOCTb CNYX6bI
PYKOSTN U3 IPEBECHHI.

Kpaiiie npusnekarensHo BbIMAAAT HABOPHbIE PYKOSTY U3 Aepesa, Gepectbl U Koxu. Mpu ux
" Bbl6ope KenatenbHO Y6eAUThCS B XOPOLIEA MOATOHKE COCTAaBHbLIX 3/IEMEHTOB PYKOSTH,
OTCYTCTBMM PACTPECKMBaHNI, AeDOPMALWi 1 BbIKPALLMBAHWIA HA HUX. PYKOSTb 13 6epecTbl B
0C06OM YXOIe He HYX[Jaetcs — [0CTaYHO ee CBOEBPEMEHHO O4MLaTh OT rpsav. A BOT
 HaBopHas koXaHas PYKOSTb TPeGYET MOBBILUEHHOTO BHUMAHUS — CPE3 KOXM B pasbl 60siee
TUTPOCKONMYEH, YeM NULEeBas 4acTb, U MIOX0 06paG0TaHHas HAMOKLUAS PYKOATb MOXET
- CUbHO 16chOPMMPOBATLCS U MEPeKOCUTLCS NpY BbiCbIxaHnu. OfHAKO, GyAy4y 3anuTa croem
Maka unu nposapeHa B napaduHe, OHa NOSHOCTLIO TEPSIET CBON JOCTOUHCTBA — YNPYrocTh U
HAIeXXHOCTL yaepxKaHus.

Por u koctb MeHee npuxoTAMBLI, HO U UM HEOGXOAUMO BHUMAHWE. PYKOSTH 3 pora
'PEKOmMeHayIOT [Baxabl B rof nofsepratb 06paboTke MuUHepanbHbIM Macnom (Hampumep,
nonynspHeiM npogyktom Johnson's Baby Qil). MpeaBapuTensHO OYULLEHHYID PYKOSTh
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rnaea wecrtHaguyaras

NOrpyXaioT B Hero uenukom Ha 10-12 4acos, a NOTOM yaansioT OCTaTkU Macna. Yrq
3a0bITb, 3Ty MPOLEAYPY MOXHO MPUYPO4UTL K CE30HHOMY MEpeBOfy HacoB Ha pe
3UMHee Bpems.

KocTb (0CO6eHHO CNMOHOBAst) 04eHb He NMIOUT Pe3KUX TemnepaTypHbIX W BNIAXKHOCTHp
nepenajgoB — eCTb PUCK MOABMEHWA TPewwH. [103TOMy Npu XpaHeHuw PEKOMeHayereq
noAAEPXMBATH ONPEAENEHHYIO BXHOCTb, HANPUMED, UMes HenoAaaneKy oTKPbITYi0 emkogr,
C BOAOW. Bo u36exaHwe nepecbiXxaHWsi KOCTb PEKOMEHAYIOT YBAKHATHL HeG0NbLyy
KONM4ECTBOM PaCTUTENbHOTO Macna — MOXHO HAHECTM ero TOHKUM CMIOEM Ha Napowy
npomasaTb 3TUM KONMYECTBOM 4epeH. Kpome Toro, OyAyqi MOKPOW, PYKOSTb u3 kogry
CNOCOOHA BMUTBIBATb KPACUTENN C HOXEH WN ra3eTHoit Gymarv — NOAGOP HOXEH 1 XpaHekye
TaKoro HoXa JOMKHO WCKMIoHaTb Mapkue U HecToitkue kpacutenu. Boobuie xe sacory g
4YepeHax M3 IK30TUHbIX MATEPUaNoB — OKAMEHEBLLMX UCKONAeMbIX 0CTAHKOB, CIOHOBOTQ
MOPXX0BOro 6UBHS — Ny4LUe J0BEPUTL NPOeccuoHany.

Obi He
THEE ¢

HoxHb!

O4eHb BaXEH NpaBusibHbIil BbIGOP HOXEH. ManouaBecTHbI (HaKT — NPaBULHO BbINONHEHbIE
Ka4eCTBEHHbIE HOXXHbI MOTYT CTOMTb HE MeHbLLIE CamMoro HoXa. M He 3ps — kakoil Tonk Gyger
OT K/NUHKA, NOTEPAHHOrO B JIECY U3-3a UX HEYAA4HOI KOHCTPYKLMN? BHUMAHWE CTOWT yaenuTs
Kak UX (DYHKUMOHANM3My, TaK W YPOBHIO MCNoAHeHus. O6LmMmMu SBASKOTCA TPeboBaHus
HafIeXHOI PUKCaLMN HOXA B NOXOAHOM MOJIOXKEHUM, NIETKOCTU N3BMEYEHUS U BKNAJbIBaHNS,
yA06CTBa NPU JBWKEHUM U HAXOXKAEHUM B TPAHCMOPTHOM CPEACTBE WAW 3acafe, 3aliuTbl
HOXa OT rpa3n W Bnaru, 6e30NacHOCTY BNAAENbLA OT PaH HOXOM NpU CAy4aiiHOM NaaeHuu,
PEMOHTONPUrOAHOCTY U CTOKOCTU K YCNOBUAM OKPYXKAtOLLEl cpefibl. He MeHee BaXHO U T0,
KaK HOXHbl CLenaHbl. 310 KPUTEPUIA TOr0, Kak NpOM3BOAUTENb OTHOCUTCA K KnueHTy. Los
JOMKeH ObiTb MPOYHBIM, aKKYpaTHbIM, C MPaBUSIbHOA POBHOI CTPOYKOIA. CTpOYKa A0MKHA
ObITb XOPOLWO YTAHYTa, 683 NPOMycKOB, 06pbIBA HUTEN. KOHLbI HUTEA 3aKpenmneHbl U He
JOMKHbI 6biTb BUAMMBbIMIA. O6pe3Hbie Kpas HOXEH AOMKHbI ObiTb YWCTO W aKKypaTtHo
06paboTaHbl, TLLATENIbHO 3aKpaLleHbl Mo UBET INLEBOI CTOPOHBI W 3arnaxeHbl. LIBET HUTOK
LO/DKEH rapMOHMUPOBaTh C OKPACKON KOXMW. K HOXY C N0X0 NPOKPALIEHHbIMU HOXHAMK, HE
COOTBETCTBYHOLMMY Pa3Mepy HOXa, C He3afeNnaHHbIMN «6axpoMALLMMICS» IMHUAMK CPe3a,
13 HW3KOKAYECTBEHHOW KOXW, MPOLUNTON THUNLIMU HUTKAMKU, U CKPENeHHbIMI PXKaBbiMU
3aknenkamu NpuAeTCca uckatb Apyrie HoXHbI. VX U3roToBNeHNe Nog 3akas MOXeT 0ka3arbea
BECbMA HAKNagHbIM, XOTS MHOTME OMNbITHble MOMb30BaTeNM B KOHEYHOM CcueTe TaK M
NOCTYNatT: CEpUMHbIA NPOAYKT [aneko He Bcerga 6newer (yHKUNOHANbHOCTbIO 1
NPOAYMaHHOCTbHO.

TpaauUMOHHO HOXHbI [enaloT U3 KOXM, BbipabaTbiBAEMON PaCTUTENbHbIM [yOneHuem 3
LWKyP KPYMHOr0 POratoro CKOTa, CBUHEN 1 nowaaei. Haubonee Wwupokoe pacnpocTpaHeHne
Ha HOXHAX MONYYUNN «Gbl4OK» (MPOM3BOAST M3 LIKYP MOMOAHSKA TOMLMHOW A0 4 MM),
«SN0BKa» (KOXa KOPOBbI, 3N1aCTU4HAS, C POBHBIM KPACHBbIM NMLEBLIM CNOeM, TOMLLMHOA A0
2.5-4 mm), a TaKke «Obl4MHa» (Koxa GbIKOB, Camas TONCTas W Tsxenas ¢ rpy6oi, poixnok
CTPYKTypo#). Heobxonumo yb6eanTbCsi B KayecTBE KOXKEBEHHOrO Cblpbfi, U3 KoTOpOro
nponasedeHbl HOXHbI. Havbonee YacTbiMi feceKTamu ABASIOTCH XKECTKOCTb (rpemy+ecT?
NPy NPOLLYNbIBAHUM KOXM), MApKOCTb KOXW (HeyCTOMYMBOCTb OKPACKM K CyXOMY U1 BnaXHOMY
TPEHWI0), OTAYLIMCTOCTb (OTCTaBaHME NIMLIEBOrO CNOSA KOXM, NPOSBNSAIOLLEECs B BUAE mopLL/H
Ha NMLIEBOI MOBEPXHOCTY, 06PA3YIOLLEECs NPV CruBaHuy ee NULIEBOIA NOBEPXHOCTN BHYTPD "
He MCYesalLuee Nocne PacnpsMIEHUs KOXW), PbIXMOCTb, HEpOBHAs OKpacka, LapanvHel
CCAfIHbI 1 CAMPLI.
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jeqyeT MMeTb B BUMAY, YTO 3HAYWTESbHAas 4acTb KOX 06pa6aTbiBaeTcs XpOMOBbIMM
aKTMBAMW, YTO MOXET Bbi3BaTb KOPPO3WIO OCTABNEHHOrO B HUX HAROMTO KMWHKA U3
NPOANCTOI cTanu. HekoTopble NPOM3BOAUTENM MCMOMB3YIOT HA HOXHAX TOMCTYIO
IDOBAHHYIO KOXY, KOTOpas He BMUTbIBAET Bnary, Tuna toMTu, Wnu faxe [enawT
aCTVKOBbIE BCTaBKM [UNS YBENNYEHUS WX XECTKOCTU. [Tpun 3TOM U3 BUAY ynycKaeTcs To, YT0
(YTPEHHAA NONOCTb HOXEH JO/MKHA BNUTbIBATh U30LITOYHYIO BNAry C KNNHKA, a He 0CTaBNSATb
0 BNAXHbIM. Hafo 4eTKO 0CO3HaBaTh: KOXaHble HOXHbI 6e3 npobnemM Cnoco6HbI
DEHOCUTb MHOrOKPAaTHOE HAMOKaHWe W BbiCbiXaHWe, a BOT YrNepoaucTas CcTanb Ha
J@XHOCTb pearupyer oTpuuarensHo. Moatomy, ecnn 6e3 BCTaBKM OGOWTUCH HeMb3s, ee
IMONHAT U3 ApeBecuHbl. O4eHb NpPaKTUYHbl LENbHOAEPEBSHHbIE HOXHbI, HO B CUNY
yAOEMKOCTI MX U3rOTOBSIEHNS OHW BCTPEHAOTCA KpaiiHe peaKo.

pAlaBnstoLlee 60MbLMHCTBO MOMb3YETCS KOXaHOW 06YyBbi, MOITOMY 3feMeHTapHble
DEJICTaBIIEHNSA 06 yX0/€ 32 KOXaHbIMU U3AeNUAMM eCTb Y KOKAOT0. XPaHUTbCA OHW [OMKHbI
poXnafiHoM MecTe B LuKadly, HU B KOEM Cry4ae He B LiennodaHoBom nakete. Heo6xoaumo
BPUOAMYECKM NPOCYLLMBATL U NPOBETPUBATL HOXHbI HA BO3[YXe, HO He NOA OTKPbITbIMK
MW COMHLA, 04WLLATL OT rPA3u, CYLIUTb BAANM OT OTONUTENbHbIX NPUBOPOB, CMa3biBaTb
OM. B 06yBHbIX MarasnHax npefcTaB/eH LWupoYailumnii acCOPTUMEHT COOTBETCTBYHLLMX
cTB. CTouT BO3JEPXaThbCA NUWb OT WUCMONb30BAaHUS CaMbIX [ELWeBbIX WU
KOKa4eCTBEHHbIX U3 HUX. XOPOLLO NOAXOAAT CPEACTBA HA HATYypanbHOM NYENMHOM BOCKE.
M3BOANTENN PEKOMEHAYHT HAHOCUTb er0 B HECKONIbKO TOHKWUX C0EB, HO BO3MOXHbI
apuaHTbl: HAHECTU KPem rycTbiM CNOEM Ha KOXy, a 3aTeM pasorpetb eHoM, YTo6bl OH
JaCNAaBUIICA W Ny4lle BMWTANCA B KOXY. TakoM 06pabOTKM KOXKaHbIX HOXEH XBAaTUT Ha
aTOYHO [ANUTENbHLIA BbIXOS B Henorofy. [Ns OYUCTKM OT rpsa3u BbIMOMHEHHbIX
€HWEM Y30pOB U HAHECEHUS COCTABOB MOXKHO WCMOJb30BaTh ObIBLUIYK) B YNOTPE6EHNM
3YOHYHO LLETKY C 06pe3aHHOi A0 3-5 MM LUETUHON. C MbIOM MbITb KOXY HeXenatenbHo,
CNeyeT UCMOMb30BaTh CrieLuanbHble MOKLLME CPEACTBA ANA KOXMW UMK, B KPaliHeM Criyyae,
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rnaeBa cemHaguaras HekoTopble nonynsipHbie nereHabl

Hexoropble nonyngapHble nere{abl Cranu ¢ copepxauem yrnepoga ot 0.2 go 1% u xpoma ot 12 o 18%. 3ty rpynny
HYIOT «MapTEHCUTHbIE HEpPXaBeKLWue CTanu» — OHW ABSKTCA MarHUTHbIMK W
joiBepralTca 3akanke. IMEHHO W3 3TOW rpynnbl AenatoT HOXW U XUPYPruveckne
«HOXU 3aTO4eHbl N1a3epoM». 3HAKOMbIA PEKMAMHbI JO3YHT, HE TaK nu? Nasep UHCTPYMEHTbI. 3T0 Takue cTanu, kak 410 (Haubonee pacnpocTpaHeHa Ha MHCTpyMeHTax), 420
AEVCTBUTENbHO MOMY4UN WMPOKOE PACMPOCTPAHEHWE Kak B W3TOTOBNEHUN HOXeN (1 (HoXw 1 ckanbnenu), 440 (Hoxu). Mocnestue ABe Kateropuy Gbinn NOAPOGHO PaCCMOTPeHbI
MPON3BOANTCS PAacKpOW NUCTOBOTO MpoKata Mof KNMHKMA W NAaLKK CKNaaHbIX HOXeil y3 - paee.

CTaned v CnaBoB), Tak 1 B MALINHOCTPOEHUY (TEpMO0GPaGOTKa Na3epom). HO TONMT Knukky
He nasep. [ocne WNNGOBKM KNMHOK HOXA 3aTayMBAETCA HA CMELManbHbIX MalunHax ¢
MOMOLLbI0 MENKO3EPHUCTBIX LUNNOBANbHLIX KaMHed 1 (eTPoBbIX KPYroB. Yron 3atoyky
KOHTPONIMPYETCS  CMEUMAIbHBIMU  MPEUM3NUOHHBIMU  U3MEPUTENbHBIMU  CUCTEMamy,
BK/IOHAKOLUMMI Nasep ANS W3MEpPeHWs MOrpeLuHOCTM MepemeLLeHns MOABUXHbBIX yYacTej
CTaHKOB. Takim 06pa3om, Ha4MHas OT OCTPUS W [0 NATKM KNWHKA YroN 3aT04KN NPaKTuyecky
OfIMHAKOBBINA, @ MOBEPXHOCTb — IMajKas 1 0AHOPOAHAs. STUM JOCTUraeTCs BbICOKOE KayecTso
3aT04KN, A0NroBeYHOCTb PK M BbiCOKas NPOW3BOAMTENbHOCTb TpyAa, HeobXxoaumas s
MacCOBOM CEpUAHOM MPOM3BO/ACTBE.

Criefiyet 0TMETUTb, YTO JHLLUME W SKCKITIO3WBHbIE MOZENI NPOAOIKAIOT 3aTa4NBaTh BPYYHYI0
[aXe B Takmx CTpaHax, kak fAnouus. Boobuie e COBpPEMEHHaA TEH[AEHUS MacCoBOrQ
NPOM3BOACTBA 3aK/04aeTcs B yX0fe OT [JOPOroro pyyHoro Tpyaa W MNepexode Ha
MexXaHu3npoBaHHbIe CPEACTBA 3aTOHMKN. ITUM M 0OBACHAIOTCH MHOTOYNCIEHHbIE CEKYNSLMN
BOKPYI MEXaHWN3MPOBaHHbIX CrOCO60B NPUAAHWS HOXY OCTPOTbI. Tak, MEHEE KayeCTBeHHas, 3
4em nasepHas, ynorpassykoBas (Y3) 3aT04ka OCHOBAaHa Ha TOM e MpuHUMME, 4TO U Y3 ‘aKceccyapb! inf NMUPCUHTa, MO3TOMY €€ TOXE Ha3bIBAKT «XMPYPruyeckoii». Kpome Toro, aty
wngosanne unu nonuposaxne. CyTb — BO3eNCTBNE BUOPALUMEN Ha LWNNGOBANbHbIE UK yrmy MapKUpylT n HbIM cnoco6om: 18/8 — 18% xpoma u 8% Hukens, 18/10 — 18% xpoma
MONNPOBaSIbHbIE UHCTPYMEHTbI, WANGOBaNbHbIE UK NONUPOBaNbHbIE Cpeabl U getanu. V3 1 10% Hukens.

3aT04Kka W cynepduHnLLHas 06paboTka NOBEPXHOCTEA 3ar0TOBKM MOXET NPOM3BOAMTLCA C ;
NOMOLLbI0 abpasuBHbIX OPYCKOB, ABWrAIOLLMXCA BO3BPATHO-MOCTYNATENIbHO C BbICOKON
(ynbTpa3ByKOBOM) 4acTOTOM.

Mogynu [ns 3nekTPOXMMMUYECKON 3aTO4YKM WMHCTPYMEHTA (CKanbMmenu, Wribl, HOXW)
[ENCTBYIOT HAa MNPUHUMNAX, AHANOTWYHbIX YCTAHOBKAM - AN 3NEKTPOXUMMUYECKOr0
MOMMPOBAHMS: 3aTa4NBaEMble KNMHKM MOABELIMBAIOT 0COOLIM 06PA30M B 3NEKTPOANTUYECKOM
BaHHe Kak aHofbl, T.e. K HUM MOABOAAT MONOXMTENbHbIA MOTEHLMAN OT MCTO4HMKA
NOCTOSIHHOTO TOKA. 3a CYeT PacTBOPEHMS MOBEPXHOCTHBIX CNOEB NPOUCXOANT CbeM MeTasna ¢
K/IMHKA 1, TaKuM 06pa3om, OH 3aTa4nBaeTcs.

JasepHas, ynbTPa3ByKoBas W ANEKTPOXMMUYECKAs 3aT0YKa

Cranu ¢ copepxanuem yrnepoga Ao 0.2% u xpoma ot 12 1o 18%. 310 hepputHsie
Hepxasetolne cTanu. OHu SBNAIOTCS MArHUTHbIMU, HO 3aKasKy He BOCTIDUHUMAIOT. B GbiTy
MIPEMMYLLECTBEHHO MCMIONb3YHOTCA B KYXOHHOI yTBapu u CTONOBbIX Npubopax. 3peaka — Ha
HoXax flaiiBepos. Hanbonee pacnpocTpaHeHHble B 6biTy Mapku — 409 (xapocToitkas) v 430
TEYECTBEHHbIN aHanor 12X17, T.H. «nuiiesas Hepxaseika»). 9Ty rpynny Mapkupyor
bIM crioco6om: 18/0: 18% xpoma u 0% Hukens.

XpoM-HuKeneBble CTanu. 3T0 ayCTEHUTHblE HepXaBetollue CTanu, KOTOpble He
anAtoTCs, HO YNPOYHSAEMbIE NPy 06pabOTKe B XONOAHOM COCTOSIHUM, HE MarHUTHbIE, UMEHOT
CamMble  Ny4lIMe TUTMEHUYecKMe W KOPPO3MOHHOCTOMKME MOKa3aTenu, BbICOKYHO
XapOoCTOMKOCTb M XOM0A0CTONKOCTb. IT0 cTanu Twna 304 (Hawbonee nonynspHas Ans
HTEXHUKK, nuLLenepepabarbiBatoLLero 060pya0BaHNs, 0Te4eCTBEHHbIN aHanor 08X18H10),
310 (xapoctoikaa — [OyxOBKW, rpunu u np., adanor 20X23H18), 316 u 317
(Koppo3uoHHoCTOMKMe, aHanor 08X17H13M2 u 03X16H15M3 cooTBeTCTBEHHO). ViMeHHO 13

TpOLEHTHBIN COCTAB T.H. «XMPYPrUYECKUX> HEPXKABEIOLIMX CTameil

XuMmudeckuii coctas, %
@ Mn Si Cr Ni Mo

0.15 1.00 0.500 11.50-13.00 - -

0.12 1.00 1.000 16.00-18.00 0.75 -

Xupypruyeckas HepXxaseroLyas cranb 0.08 1.00 1.000 18.00-20.00 8.00-10.50 -
Yacto npon3BoaunTenb COOBLUAET O MapKe CTanu KIMHKA NULLb TO, Y4TO 3TO «XMpypruyeckas
HepXKaBetoLLas cTanb». Kak 6bino ykasaHo Bbille, HepXXaBeroLLas CTanb — 370 CMiaB Ha 0CHOBE
Xenesa, cofepxalunit onpefieNieHHoe KoNnMYecTBo xpoma. Kpome Toro, HepxxasetoLuue cTa
[enatcs Ha knaccol. llogpasjeneHne craneit Ha Knaccbl MO CTPYKTYpHbIM Mpu3Hakam
SIBNISETCS YCIOBHBIM M MPOM3BOAUTCS B 3aBUCUMOCTH OT OCHOBHOWM CTPYKTYpbI, Moay4eHHOM
NpU OXNaXJeHnu cTaneii Ha BO3JYXe NOCNe BbICOKOTeMnepatypHoro Harpesa. M0
MUKPOCTPYKTYPE MOC/e HOPMann3auun OHY [EenaTcs Ha CreaytoLimne Knacchl: ‘OABepraeTcsa YNPOYHSIOLLEN TepMVHeCKOM 06pa60TKe npu 3TOM TBEPAOCTH paﬁotmx yacren
- MapTEHCUTHBIN — CTanu ¢ OCHOBHOW CTPYKTYPOI MapTEHCUTa; ( Cocrasnser 48-52 HRC. Koppo3noHHas CTOWKOCTb Mpu 3TOM Bbille, YeM Y TPaAULMOHHbIX
- (heppuTHLIN — CTanu, UMeroLLe CTPYKTYPY (eppuTa; 'HEPXXaBeloLLMX CTasnein ayCTeHUTHOMO Kiacca (Tak HasbiBaeMble «MULLEBbIE» HepXKaBetoLLue
- aYCTEHWTHbIIA — CTanu, UMEtoLLNe CTPYKTYPY ayCTEHUTA; CTanu). BTopoit Mofynb — Py4KM UHCTPYMEHTOB M3TOTOBJIEHbI U3 XDOMHUKENeBbIX CTaneit
- [lyMNEKCHBIA (MapTEHCUTHO-(EPPUTHBIIA, ayCTEHUTHO-MaPTEHCUTHBIA 1 ayCTeHUTHO AYCTEHUTHOrO Knacca. [ MOBbILUEHNS KOPPO3MOHHOM CTOKOCTM OHa MPOXOMIMT CrieunanbHyH
(eppuTHbIt). PaccMoTUM Te Mapkiu cTanei, KOTOpble TPagWLUMOHHO OTHOCAT K TepmMu4eckyto 06paboTKy C Mosy4eHnemM OLHOPOAHOW CTPYKTYpbi aycTenuTa. [lo6aBneque B
«XUPYPrUYECKIM>. CTanb CUNbHOrO Kap6uao06pPa3yHOLLIEro aMeMeHTa — TUTaHa — CrOCOBCTBYET CBA3bIBAHMIO

0.08 1.00 1.000 16.00-18.00 10.00-14.00 2.00-3.00

- AVIDYPruYecKne MHCTPYMEHTBI YaCTO BbIMOMHAIT N0 MOAYIbHOMY NpuHLMnYy. MepBbiil MOAYNb —
Paboyne YacTy — N3roTaBNMBAKT U3 XPOMHUKENEBbIX CTanei Tuna 316 BakyyMHOMHAYKLMOHHON
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yrnepoAa v npefoTBpalliaeT BO3MOXHOE PasBUTUE MEXKPUCTANIUTHOA KOPpo3uu, cTon
XapakTepHoi AnA GONbLIMHCTBA ONU3KMX MO COCTABY Tak HA3bIBAEMbIX «MUlyeyy,
HEpPXaBeroLLux cTaneil. Tem He MeHee, AN CHUKEHUS BEPOSTHOCTI KOPPO3uK LIBpOXoBaTogy,
MOBEPXHOCTU MHCTPYMEHTa He NPeBbILLAeT 1,6 MKM. B HOXeaenuy Hawwnm NpUMEHeHIe 1 tagye
CTaNnu — U3 Y1cna Haubonee U3BECTHbIX CrleayeT HasgaTb H1, ncnonbayemyto Ha HoXax dupyy,
Benchmade ans naiiBepos, U Hally OTEYeCTBEHHyt0 cTanb 853, XOpOLWO U3BECTHYI0 Beey
CIY>XVBLUMM B apMIN N0 LUTbIKaM-HOXaM.

Kak BuAWTE, TEPMUH «XUPYPrUYECKas CTanb» KpaitHe HEKOPPEKTEH U PACTIIbIBYNB — MO Herg
noaxoast u ctanu tuna 420 n 440, roaHble NS HOXeW, U 430, NPUrOAHbIE OTPaHMYenHg
(cTonosble HOXK), @ Takxe 316 n 304 — manonpuroAHbie (KPOME CneuuanbHbIX YCnosui —
TUNA HEMArHUTHBIX HOXeW JaiBepoB). Yalle BCEro Mmof Takum 0B03HAYEHWEM CKPbiBatoTcy
CPaBHUTENbHO HEA0POrie HN3KOYrNepoANCTLIe KOPPO3MOHHOCTONKME cTanu Tuna 410, 420 y
430 ¢ BecbMa CKPOMHbIMU PEXYLLMMU CBONCTBAMM. NPUMEPHO OLIEHUTb UX MOMOXKET MarHuT.
K cransam tuna 420 u 440 oH NpuTArMBaETCH AOCTATOMHO MHTEHCUBHO, A CTanu TMna 316 u 304
ABNAKOTCA HEMATHUTHBIMA.

KoBka 1 wramnoska

B marasuHax cpefHeii pykin Bam 4acto Mpeanoxar «HacTOALLNE KOBAHbIE» KYXOHHbIE HOXW,
EcTecTBeHHO, OHM ByayT peknamupoBaThCs Kak cambie nyyiumne. [ns BsLlen y6eamTenbHocTy
Ha cTeHax ObIBAIOT pa3BellaHbl Nnakatbl W HarnAgHble MOCO6MA, OMMChIBAIOLLNE CTagwu
M3rOTOBMEHUA HOXa U3 CTanbHOM 60n1BaHKK. OBpaTUMCS K TeOpUM.

KoBka — cnoco6 06paboTku MeTanfoB AaBfieHUEM, Mpu KOTOPOM MOCAE MHOFOKPaTHOro
MPEepbIBUCTOr0 BO3AENCTBUA HCTPYMEHTA HA 3ar0TOBKY OHA NpMOBpeTaeT 3afaHHble hopmy
1 pa3mepsl. PasnuyaioT KOBKy B LUTamnax (NoAKNago4HbIX) 1 663 NPUMEHEHUS LUTAMMOB — Tak
Ha3blBaemylo CBOGOAHYIO KOBKY. Mpu cBOGOAHONM KOBKE (PY4HOW M MALLMHHOIA) MeTann He
OrPaH1yeH COBCEM MMM OTPaHUYeH C OAHOM CTOPOHbI. [Mpu Py4HOW KOBKE KyBanmoi uiu
MOJI0TOM BO3/IEMCTBYIOT HEMOCPEACTBEHHO HA METaMJT UK HA MHCTPYMEHT. MaLLnHHYHO KOBKY
BbINOJHAIOT HA CneuunanbHoM 060pyL0BaHM — MOMIOTax C MAcCoil NajatoLLmx yactei o1 1 fo
5000 Kr wnu ruppasnuyeckux npeccax, passusaiowmx ycunus 2-200 MH, a Takxe Ha
KOBOYHbIX MawwmnHax. OCHOBHOE Ha3Ha4eHMe Npouecca KOBKM NPW W3rOTOBNEHWN KITMHKOB —
AehopmMupoBaHue MeTanna C Lenbio YNyylleHns MUKPOCTPYKTYPbl M MOMY4eHUSi TOHKOMO
CTPOEHMS| MapTeHCUTa B CPaBHEHWM C MapTEHCUTOM, MOJY4EHHbIM MOCAE 0ObI4HON
06paboTku. Mpu 3TOM ONbITHbIE KY3HELbI CHUTAKOT, YTO OCAZKa CTanu B X0/ KOBKM A0XHA
COCTaBMATL He 60/1ee BOCbMOIA 4acTh OT UCXOAHOT0 06bEMa, — TONbKO TOFAA KAMHOK Momy4uT
HYXHbI Habop cBOWCTB. BTOpOiA MOMEHT — Takas KOBKa 0CO6EHHO onpasfaHa Ha
HU3KOYTNMepoAUCTbIX  NIerUPOBAHHLIX WKW HENMerupoBaHHbIX  cTansx, a  BOT
BbICOKOYINEPOANCTbIE U CMOXHOMErNPOBAHHbIE CTaNW YNyYlUTb KOBKOW YyXe [0CTaTo4HO
CNOXHO, 0COO6EHHO B YCMOBUAX HEGONbLUMX KyCTapHbIX MacTepckux. Kak mpasuno, 60nee
CTabunbHOE ¥ BbICOKOE Ka4eCTBO MWKPOCTPYKTYP BbICOKOYNEPOAMCTOMA  CTaM,
UCMONb3yeMoil B CEPUAHON HOXEBOI MPOMbILNEHHOCTM, JAOCTUraeTcss npu €€
NPOMBILLNEHHOH NPOKATKe MAKM KOBKe. TaK 4TO py4Has KOBKA, MPOM3BEAEHHas Ky3HELOM
CpeaHen pyku, Bpag N A06aBUT KITMHKY 0COObIX CBOWCTB.

Mpu KOBKe B LUTAMNAx METanN OFPaHWYEH CO BCEX CTOPOH CTEHKamKU pa6oyeil monocTh
wramna U npu pecpopmaumu npuoGpetaeT hopmy, COOTBETCTBYIOLLYIO 3TOM M0NOCTY:
MoaTomy Takasi pa3HOBUAHOCTb KOBKIA MOMy4MNa Ha3BaHe WTamnosku. OHa Takxke sBnAeTcA
Pa3HOBUAHOCTLIO KY3HEYHO-LITAMMOBOYHOTO npousBogcTsa. LUtamnoska — npouece
06paboTKM  METannoB  [aBNeHMeM, Npu  KOTOpoM hopmoo6pasosaHue feram
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| WITAaMNOBKa COPTOBOr0 METanna) no CPaBHEHWUKO C KOBKOW MO3BONSET MONy4aTh MOKOBKM
- poriee CNOXHON KOHuUrypauuu, Tpebyrolne 3Ha4UTeNbHO MeHblUen 06paboTki pe3aHuem

na OKOH4aTesIbHOro 0(hOpMIeHNs aetanu, K npuMepy — KNHKa HoXa.

~ [paHuubl Mexay aTumu npoueccamu (CBOGOAHON KOBKOW W LUTAMMOBKOIA) W3MEHSIIOTCS No

MEpe COBEpLUEHCTBOBAHNA  KY3HEYHO-NPEccoBOro 060pYAOBAHWUS U YBENMYEHUA

. pasBuBaemoro umu ycunua AehopmupoBaHus. MocKoNbKy CTOMMOCTb LUTaMNOB Hapsay coO
. CTOMMOCTbIO MeTania 3aroTOBKW ABNAEGTCA OCHOBHOW COCTaBMSAOLLIEA Ce6ecToumMocTy
. MOKOBKW, MPUMEHEHWe O0OLEMHON LUTaMMOBKM 3KOHOMWUYECKW BbIFOAHO MpPU CEPUAHOM

npou3BOACTBE. M0 CPaBHEHMIO C KOBKOW OHA 06ECTeY1BaeT 60MbLLYI0 NPOU3BOAUTENLHOCTD
6narogapsi TOMy, YTO NNacTM4ecku AechopMUpPYeTCs OIHOBPEMEHHO BCA 3ar0TOBKA UMW
3Ha4UTemNbHas ee 4acTb. [MAAS HA LieHy GOMbLUNHCTBA COBPEMEHHBIX «KOBaHbIX» MOBAPCKMX

| Mopeneii (M3roTOBMEHHbIX Ha CaMOM fJene LUTAMMOBKOW, NpPUYeM Aaneko He BCErda —

ropsyen) Henb3f He MopafoBaTbCi — 9TO 04YEHb HEAOPOro. AHAMOTUYHBIA HOX,
W3TOTOB/IEHHbBIN CErofHA aBTOMAaTU4eCKON KOBKOW, OyAeT AOPOXE B pasbl. A YK PY4HON — Ha
nopsafok. K coxanennto, ectb 1 060pOTHas CTOPOHA Meaaniu.

06bemHas LUTAMNOBKA WMEET ECTECTBEHHbIE OrpaHuyeHus: 06bem AechopMuUpyemoro B
WwTamnax MeTanna v BeNuyMHa ero ycamku, BIWUAOLLAS Ha CBOIACTBA. B Xo4e LUTaMMOBKM
marepuan 3arotoBku JeOpPMUPYETCS He CTONb 3HA4YUTENbHO, Kak NPU KOBKE, 4TO He
M03BOMAET rOBOPUTb O 3HAYUTENIBHOM YNy4LIEHWW MUKPOCTPYKTYPbl MeTanna, Kak aTo
NPOUCXOAUT MPU KOBKE WAW npokarte. CKOpee MOXHO FOBOPUTb O TEXHOMOTUYHOCTU U
CHWKXEHUN Cce6eCTOMMOCTU KMMHKOB, MOMYYEHHbIX MATPUYHO-LUTAMMOBLIMU METOAAMU.
Hemup! n3 dupmbl XeHKenbC He 3psi BO3ATCS C 60/16€ CNOXHOI 1 Joporoit TexHonorueir SCT
(Sintermetal Component Technology), no3sonstolleid co6uUpatb HOX W3 pasHbiX YacTem.
KnuHok paxe y HuX BbIMOMHAETCA LUTAMMNOBKOW W3 MpoKata, a Leiika U pyKoATh
13roTaBnMBalOTCA METOZAMU MOPOLLUKOBOA METANNyprui, 4To NpuAaeT UM BUA KOBaHbIX.
PykosTM HOXeW, W3roTOBfIEHHbIE METOLOM O06LEMHON LUTAMMNOBKM, HAaMHOro 6onee
TEXHOMOTMYHbI, HO 32 CYET MEHbLUero obbema MeTanfia MeHee 3PrOHOMMYHbI (CpaBHUTE
YAOGHOCTBO PYYKM HEMELKOro MpohecCuoHanbHoro «iiea» u CXOAHOro UCMaHCKOro nnueo
0pa3unbkoro Hoxa). Moatomy npodhu B Macce NPeANoYUTAIOT HEMELKUE, a He MCMaHCKue
MOBAPCKNE HOXM.

[ns yenoBeka co CTOPOHbI NoAYchadpuUKaThl, MONYYEHHbIE KOBKOW W LUTAMMOBKOMW, BHELLHE
Heotnnymmbl. [1a 1 cama TexHonorus 6e3 nosCHeHWiA 6yaeT He 04eHb MOHATHA — HA 3aBodax
UCMOMb3YeTCA MOX0Xee 060pyLOBaHMe: aBTOMATM3MPOBAHHbIE KOMMMEKChI AN KOBKW U
Wwiramnosku ¢ YrY. PasHuLa mMexay KOBKOI 1 LUTaMNOBKOI NPOABNAGTCA TOMbKO HA Ka4ecTBe
KNUHKA: KOBKA MO3BONAET MONY4UTb W3fhenue ¢ 605ee BbICOKAM KOMMIEKCOM CBOMCTB. B
npuHLKne, 06 3TOM 3HAIOT BCE, NOCEMY U NPOLaBLbI (KTO UCKPEHHEe 3abnyx[asch, a KTo U1
CreunanbHo) AO0MYCKalT «MasneHbKyl0 HETOYHOCTb», TOBOPS, YTO HOXWU MPOM3BEAEHbI He
«KOBKOW B LUTaMnax» (T.e. 06bEMHON LUTAMMOBKOIA), @ NPOCTO KOBKOJA.

CeropgHs Ka4yecTBEHHbI KIWHKOBbIA MPOKAT MO CBOUM CBOWCTBAM HWYEM He YCTynaer
KNUHKaM, Momy4eHHbIM KOBKOW, & B 48M-TO €ro v NpeBoCXOANT. Y AMOHLEB OH NPOM3BOANTCS
13 cospemeHHbix ctaned Tuna VG10 u MBS-26. Hemubl ucnonb3ylT aHanorn — 425
(X45CrMoV15 u X55CrMo14) u, pexe, 440A. KoBKa e CErofHsi coXpaHunach, B OCHOBHOM,
Ha aBTOPCKMUX MOAEeNsX — 3T0 [OCTaTOMHO [OPOro M B CEpPUiAHOM NpOM3BOACTBE
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HepeHTabensHo. Kpome TOro, KayectBO KOBKWM, OCOGEHHO PY4HOWU, 0YEHb 3aBucyt or
KBanugukauum KysHeua — 663 [O/DKHOTO OMbiTa U HaBblKA METanl MOXHO HE TOnbkg He
YNYYLLIUTb KOBKOW, HO 1 BOOGLLE NCMOPTUTb.

Knanannas ctanb

lMoa aTum HasBaHvem, MOMYNSPHbIM Y POCCUSAH CTApLIero MOKOJIBHUS, CKPbiBaeTcy
XPOMOKPEMHUCTOMONMOEHOBAs KaponpoyHas cranb 40X10C2M (unn 3lA107). Ee ocHosmoe
Ha3HaYeHWe — BrYCKHbIE KJlanaHbl MOTOPOB. BbINyCKHble Knanadbl MPONU3BOASTCH 3
XPOMHUKE/bBOIb(PAMOBOV CTani U 3akanky He BOCmpuHMMatoT. [onynapHOCTL crany
40X10C2M B CCCP 06bsicHAETCA e KOPPO3NOHHON CTONKOCTBIO U CPABHUTENbHON [OCTYMHOCTbig
CO CMUCaHHON TexHUKW. [lepBble OTEYECTBEHHbIE MOLENN W3 KOPPO3MOHHOCTONKON CTany
npou3soannauce B 3naroycte ewle B Hajane 30-x rogoB XX Beka, OOHAKO B CBA3W co
CTpATErn4ecknUM XapakTepom Takoro Chipbsi v OrPaHUYEHUAMM, HANOXKEHHbIMU HA 060POT HOX eIl
B cepeante 30-x, 00beMbl UX BbiMycKa OblIN KpaitHe HE3HaYUTEembHLIMU NPU BbICOKOM Crpoce,
MoaTomy BnoTh A0 cepeautbl 70-x rofos, korma Ha npeanpustuax OOuP 6bino, HakoHey,
pasBepHYTO MPOM3BOLCTBO HOXEW C KnuHkamu u3 cranm 40X13 m 65X13, 3to 6bino
e[WHCTBEHHOE [OCTYMHOE CbIPbe AN1S KNUHKA, 06/1afaloLLero KOppo3UOHHOI CTONKOCTbH.
lpumeyaTenbHo, 4YTO aHanorMyHble CTanu XOTH W CYLIEeCTBOBANM 3a PYOEXOM, HO
NPUMEHSINCL HA HOXaxX KpaiHe pedko. He B MOCNEAHIOW 04epefb NOTOMY, YTO CTanb aTa,
Oyay4u MCnofb3oBaHa [As WM3rOTOBMEHWUA KIMHKA, OTHIOAb He 06najana Kakumu-to
BbIZAIOLUMMICS CBOCTBAMM. TaK YTO [aHyl0 MapKy CTani MOXHO B OMPELENeHHOM CMbICne
Ha3BaTb HALMOHANBHOW POCCUNCKOW. KNUHKW M3 Hee W CEerofHs NpOu3BOAATCS PAAOM
NpeapuATUiA r. 3naroycra.

KnuHku, He HyXAAIOIWKecs B 3aT04Ke

VIMeHHO Tak NpeacTaBAftoT rpynny U3AeNnid, NOSBUBLUMXCS HA NPUNABKAX B MOCNEAHNE FOfbI.
B a1y rpynny BXOAAT pasHbie Mofenu. Pazbepem ux no nopagky.

CeppenTopHble KAUHKKW. [1eACTBUTENbHO, «yOUTb>» MUY HACMEpPTb, TaK, YTOObI OHA COBCEM
HUYETO HEe Munnaa, 04eHb CroXHO. G ApYroi CTOPOHbLI, Yem 60sbLUe CepperTop 3anyLLeH,
TEM CTNIOXKHEE W THHKENee UM 4YTO-TO pe3atb. B KOHEYHOM WTOre, TaKUM «He3aTynnaembim»
HOXOM NM60 MepecTaroT MNoJb30BaThCs BOBCE, Tak Kak 310 TPebyeT CIUILKOM 60MbLUMX
pu3n4ecKnx yeunui, nmbo MbiTaloTCA OTAATb Er0 HA 3aTOYKY, rAe U3 Hero 06bIYHO fenatT
BMOJIHE 3aYPALHbINA HOX.

KNMHOK € W3HOCOCTOWKMM HanbifeHuem. Kak npaBuio, 370 KJMHKK, WMeKoLLue
O[IHOCTOPOHHEE UMK, PeXxe, ABYCTOPOHHEE N3HOCOCTONKOE HanblneHne. 04eBUAHO, 4TO Takue
HOXMW MOXHO TO4YUTb TONbKO C OAHOI CTOPOHbI: B MPOTMBHOM Ciy4ae nepsasi e 3aTo4ka
yOAnuT U3HOCOCTONKOE MOKpPbITUE. KpOME TOr0, TaKoi TOHKUIA HaMbINfEMbIA HA OfHY CTOPOHY
PK cnoii cnocobeH pesatb Tem AOJNbLUe, Y4eM akkypatHee UM pa6oTaioT. K coxaneHuto,
TBEPLOCTb M3HOCOCTOMKOTO MOKPbITUS O4eHb CUIBbHO OTIIMYAETCA OT TBEPAOCTU KIMHKA,
BCAGACTBIE YEr0 PaHO WNM MOSAHO MOKPLITME HAYMHAET CKanbiBaTbcs MM 06nesats. B
pesysnbrate PK Takoro KiMHKa Ha4uMHaeT OCbINATLCS U ee MPUXOAUTCA NepeTaynsatb, yaania
e V3HOCOCTOMNKOE MOKPbITUE W, TEM CaMbiM, MPEBPALLAS KIMHOK B 00bIYHbIN.

KNuHKN BbICOKOW M3HOCOCTOMKOCTW. K 3TOI Tpynne OTHOCAT Kepamu4eckue KiauHku. OHY
TaKxe TPEBYIOT KpailHe 6EPEXHOr0 M akKypaTHoro o6paLeHns, nHade PK ckanbiaetcs. GO
BPEMEHEM 11 OHU CKIIOHHbI K U3HOCY U TAKXKE TPEOYIOT 3aTOHKM.

TeM He MeHee, B NPAKTUKe BCTPEYAOTCS Cly4au, KOrfia noib30BaTeNb axe ropaurcs Tem, 470
rOfamM1 He MPUKAcancs TOYUMOM K KIMHKY. ATO CBULETENLCTBYET NGO 0 KpaitHe akkypaTHOM

HeKOTOpre nonynsipHblie nereHabl

'ﬁpaLueHmm C HOXOM (HeToncTbli cnyck y PK KnvHKa mpocTo nepuoanyecku ronpasnsor
MyCaToM WN 0Cerkom), 60, Ha0GOPOT, 0 KpaitHe HEOPEXHON PaBOTe UM HEB3bICKaTeNbHOrO
'[10/1b30BATENS, PEXYLLEr0 (a Yalle — NPOCTO AABALLEr0) TYMbIM K/IMHKOM.

[lof 3TUM OMpeJeneHnem NOHUMABTCS KIMHOK, KOTOPbIN Cam ce6st TOYUT B MPOLIECCe PaBoThI.
" Ha camom [iene nepuoj camo3atadinBaHus XapakTepeH Ans 04eHb He6OMbLLON FpynMbl cTaned,
| MEIOLLMX B CTPYKTYpPE 3HA4YMTENibHbIe COZEepXKaHus Kapoupos (BbICOKOYINEPOAUCTbIe
| [IerVPOBaHHbIE CTANV) UMK BOOKHA LieMeHTMTa (Tna 6ynara). OH 0TMeyaeTcs nocine nepuoga
4 npUPaboTKI KNVHKA 1 CBA3AH C 607186 MHTEHCUBHLIM N3HOCOM MATPULIbI, «O6HAXAIOLIMM> Ha
" noBepxHocTu PK «Mukpoay6». Camo3atainsaqine HOCUT BpEMEHHbI XapakTep — CO BPEMEHEM
_«MMKPO3y6> BbIKPALLNBAETCA, CKAsbIBAGTCA UMY 3aMO0NMPOBbIBAETCA 3aMOAMNLO C MATPULIEH,
" Ha PK BO3HMKAIOT MNOLiafKN U3HOCA U KIMHOK nepecTaeT acheKTUBHO pesaTb. YT06bI OH
'Hayan pesaTb CHOBA, HEO6xoAuMa ero 06bl4HAs 3aT04ka. B Teopun BO3MOXHO Mojo6partb
| TaKue PeXumbl, YTOObl KIMHOK cam cebf 3arayusan LOCTAaTOMHO AONT0, HE HYXAadchb B
" [IOMOLLW CO CTOPOHbI BNiafenbLa ¢ abpasuBHLIM MHCTPYMEHTOM. Ha NpakTuke, 0AHaKO, TaKoe
' Cy4a6TCA 04€Hb PEJIKO.

" Yyneca BIK
'[JoBONBHO 4acTO Cpeay N0GUTEeNei HOXed XOAAT YAMBUTENbHbIE 0ailku 0 HyA0-KMHKaX,
~ pOV3BeeHHbIX HEKOra B Heapax 060POHHbIX 3aBOJO0B U UCCIIe0BATENbCKIX 1a6OPATOPUIA.
- 9TU KNWUHKKU AKOObI UMENW YAMBUTENbHble CBOMCTBA: WX Crubanu nonofiam WU OHK
. pacnpsmnanuc, 6e3 0CTaTo4HbIX Aedhopmauui, pybunu 4YyryHHble 6artapen napoBoro
" OTOMEHNS 1 pe3anu CTEKNO Kak anmas, nocse Yero NPoAcXanu 6puTb BONOCH! Ha pykax. K
. COXaneHuto, BCE MOMbITKN aBTOPA YBUAETL TAKON HOX UMK XOTA Obl Y3HATL (PAMUINID HyA0-
| yMenbLa, CAenasliero ero, ycnexom He YBEHYanUCh: PACCKA3YMKW CChiNanuch Ha
~ 3a0bIBYMBOCTb, CTaTbi YK 1 Aae Ha CTPALLHYI0 KNATBY MONYaHUA, KOTOPYIO C HUX SKOObI
~ B3A BnafieneL Takoro Hoxa.
. Henb3s oTpuLiaTh BOSMOXHOCTb TOFO, YTO IAe-T0 B rIy60KOM MOAMOMbE TBOPUIT aHOHUMHbIN
| YYeHbliA MW TanaHT-camOpPOfOK, MPOM3BOAMBLUNA HEYTO YHWKANIbHOE MO CBOACTBAM.
. Cneuncunyeckoe 0Te4eCTBEHHOE 3aKOHOAATENbCTBO HEJBYCMbICIIEHHbIM 06Pa3oM BIIUANO Ha
| CTpemNieHMe Takoro mactepa K aHoHuMHocTu. OfHako, Lymaetcs, 4YTO MOAaBnAtoLiee
- 00MbLUMHCTBO TaKMX WUCTOPMA CBA3aHO CKOPEE C YXACHbIM KayecTBOM CepuiHoro
0TEYECTBEHHOrO LUMpnoTpe6a BTOPOIA MOMOBUHLI XX BeKa W KpaiHe HEBbICOKUM YPOBHEM
~ NPO4MX CamMofeNoK, Ha (hoHe KOTOPOro 60Mee-MeHee rpaMoTHO CLENaHHbIA KNUHOK BbIrAgeN
~ Kak Hekas marusi u 4yno.
- [lpyras, He MeHee 4acTo BCTPeYatoLLasics TeMa, yXKe KacaeTcsi MoMbITOK CamMmoMy c034aTb HEYTO
- 13 0CTaTKOB 0TE4eCTBEHHOro BIK. 3BY4MT 370 TaK: «Y MeHs ecTb (TypGUHHAsA J0MaTKa, KYCOK
| TaHKOBO GPOHM, YacTb connoBoro 6noka XXPL v T.4. 1 T.N. — HYKHOe NOACTaBMTh). Kak n3
Hero caenatb KNWHOK?» Kak nokasbiBaeT NpakTuka, KNWHOK MOXHO CLEnarb noyTy U3 BCero —
abopureHbl Manaitaun Mcnonb3ylT Ang aToro Jaxe 6amoyk. [pyrod BOMPOC — HACKOJILKO
Ka4ecTBEHHbIM 1 (hYHKLIMOHaNbHBIM OH 6yaeT. Bbibop ontumansHoro pexuma TMO nro6oro
9K30TUYECKOrO Cbipbsi ANA 3afaHWs HYXHbIX ANA KIAWHKA CBOWCTB Tpebyer nm6o
aKaJeMUYeCKIUX 3HAHUA, MO0 (DEHOMEHANbHOM MHTYUUMW. Bripoyem, ecnv ectb Bpems u
CPe/CTBA, MOXHO 1 NMO3KCNEPUMEHTUPOBATb. Kak 3HaTb, MOXET ObiTb 11 B CAMOM [iefe KOraa-
- HMGyYAb Y BAG MONYYMTCA HEYTO PEAKOE W YANBUTENbHOE?
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CnoBapb COBPEMEHHBIX HOXEBbIX TEPMUHOB

1070 - 1095

AISI 1070, 1080, 1084, 1095

MonynspHble CPean aMepuKaHCKUX NPOU3BOANTENEIA MAPKI YTNEPOANCTbIX KOHCTPYKLMOHHbIX
cTanei, Ucnonb3yemblxX B T.4. [Sl M3rOTOBMEHNA HOXEBLIX KNMHKOB. COAEpXaHue yrnepopa
(C) ot 0.66 o 1%, mapradua (Mn) — 0.6-0.9%. [lepexuB NUK NONYNSPHOCTV B nepgoi
nonosuHe XX BEKa, CErOfHS MCNONb3YHOTCA NPEUMYLLECTBEHHO Ha HELOPOTUX HECKNafgHbIx
mogpensx comupmamu Ontario, Ka-Bar, Camillus.

Ananoru: Frepmarua DIN — C92 D; Poccus — 70, 75, 85; AnoHus — JIS SWR.

15N20

LLiBeackast uHCTpymeHTanbHas ctanb o1 UDDEHOLM AG C MOBbILWEHHBIM COLEPXaHMem
HUKens, ucronb3yemas coBmectHo ¢ UHB20C wnu UHB15LM pans npupanus kouTpacra
COBPEMEHHbIM KNWHKaM 13 AamMaccKoWn cTanu LWBeACcKoro Npou3BOACTBaA.

Cocras: C 0,75%, Si 0,3%, Mn 0,4%, P 0,02%, S 0,015%, Ni 2,0%.

17-7PH

deppuTHas xpommucTas cranb, ucnonsdyemas B CLUA (Buck) ans uarotoBneHus Hoxeit ans
[JaiiBuHra.

Cocras: C 0.09%, Cr 17%, Mn 0.5%, Ni 7%, Al 1,25%, Si 0.3%.

1770

1770 SS (Sweden Standard)

MonynapHas Ans NPOU3BOACTBA KNWHKOB LUBEACKAA KOHCTPYKLNOHHAS CTarb.

Cocras: G 0.7%, Mn 0.5%, Si 0.3%.

Ananoru: Poceus — 65TA, CLUA — AISI 1070, Fepmanus — DIN Ck 67 (C 67 E).

1778

1778 SS (Sweden Standard)

MonynfapHas B NPOM3BOACTBE KIMHKOB LUBEACKAS KOHCTPYKLMOHHAA CTasb. cnonb3yeTca Kak
COCTaBNAOLLAsA B famacckux cransx. dupmexHoe HassaHue UDDEHOLM AG — UBH15LM.
Cocras: C 0.75%, Si 0.2%, Mn 0.73%.

Ananoru: Poccus — 75A, CLLIA — AISI 1078, lepmanus — DIN Ck 75 (C 75 E).

UHB17LM

KoHeTpykuyoHHas crans o UDDEHOLM AG, ucnonb3yemas B pon3BOACTBe AaMaccKoi cTaiy.
Cocras: G 0.85%, Si 0.3%, Mn 0.55%, V 0.2%.

1870

1870 SS (Sweden Standard)

MonynApHas B NPON3BOACTBE KNMHKOB LUBEACKAS KOHCTPYKLUMOHHAS CTaNb. /icnonb3ayeTca KaK
COCTaBNAOLIAs B AaMacCKiX cTansx. Gupmentoe assaHne UDDEHOLM AG — UHB20C.
Cocras: G 1.0%, Si 0.3%, Mn 0.4%.

Ananoru: CLLIA — AISI 1095, lepmanus — DIN Ck 101 (C 101 E).

154-CM (CPV-10M)

AMepuKaHCcKas KOPpO3WOHHOCTO iikas NOALIMMHWKOBAS cTanb. LLInpoko npumeHseTcs B CLUA
ANS 3roTOBMEHWs KNNHKOB C-Hayana 70-x rogos XX Beka.

Cocras: C 1.05%, Cr 14.0%, Mn 0.5%, Mo 0.4-0.55%.

AnoHckui aHanor — ATS-34 ot Hitachi, waepckuit — RWL34.

- 300

. Knacc amepukaHckux KOPPO3MOHHOCTOMKNX XPOM-HUKENEBbIX CTaneid, UCronb3yembix Ans
. MINALLeK U pyKosATeN CKNafHbIX HOXeW M Ha npubop HecknaaHbix, Hanpumep 316, 304, 310 u
. [p. He BoCnpuHUMaeT 3akarky.

Coctas: C 0.15%, Mn 2.00%, Si 1.00%, Cr 17.00...19.00%, Ni 8.00...10.00%. Takxxe n3BeCTHbl

~ oA Ha3eaHuem 18/10 n 18/8.

- 400

| Knacc amepukaHCKMX HW3KOYrNepoamucTbiX KOPPO3UOHHOCTOMKUX XPOMUCTBIX CTane,
& )ICNONb3YEMbIX /151 3aMKOB, (DUKCATOPOB, (DYPHUTYPbI U KNNMOB CKNAAHbIX HOXEN, Hanpumep

410 v 416. BocnpuHUMAaIOT 3aKanky.

* Cocras: C 0.15, Mn 1.00, P 0.040, S 0.030, Si 1.00, Cr 11.50/13.00.
- 420

(AISI 420, UNS S42000)

* Knacc amepuKaHCKMX HU3KOYrNepoaucTbiX KOPPO3UOHHOCTONKUX XPOMUCTBIX CTane,
8 1iCronb3yembIX ISt U3rOTOBNEHNS KNUHKOB, @ Takxke (PUKCATOPOB M MPYXUH ANS CKNaAHbIX

mojener. BocnpuHumaioT 3akanky. Bbicokas MpOYHOCTb W KOPPO3WOHHAA CTOMKOCTb,

[ CTOWKOCTb pexxyLLeil Kpomkm — criabas.

Cocras: C 0.15...0.35%, Mn 1.00%, Si 1.00%, Cr 11.50...13.00%.

- AHanoru: Dauphinox (®paHums) — TP1MO, TP1, T1; Poccus — 3X13; AinoHna — AUS4, JIS
- SUS420J1; LLiseumns — Sandvik AB — 6C27, 7C27Mo2; UDDEHOLM AG - OPTIMAX, STAVAX
; " ESU; Fepmanust — Werkst. Nr 1.4034, DIN X40 Cr 13.

425

- Knacc amepukaHckux KOPPO3MOHHOCTOMKMX XPOMMUCTLIX CTanen, WCMonb3yemblx Ans

U3rOTOBNEHUA KSIMHKOB, «MOAWMULMPOBAHHAS» MOBBLILIEHHLIM COAEpXaHueMm yrrepofa

& Bepcus 420, n3secTHaa Takxe nopg Hassanuem 420HC, 420mod u np.
(& Cocras: C 0.40...0.65%, Mn 0.35...0.9%, Si 1.00%, Cr 13.5%.

AHanorn ¢ cogepxanuem yrnepoga no 0.5%: Dauphinox (®panuus) — T5MO, T5MOV;

. Poccus — 45X13, Sandvik AB (LLIBeyuns) 12C27Mod; fnonus — JIS SUS420J2; Mepmanus —
- Werkst. Nr 1.4116, DIN X45 CrMoV15. AHanoru, MMeloLLee MoBbILIEHHOE COAepXaHue

yrnepoga: Dauphinox (®paHuus) T7MO, T6MOV; Poccus — 50X14M®, 65X13; AnoHus —

i AUSG6; Sandvik AB (LLiseuus) 12C27, 13C26; lepmanua — Werkst. Nr 1.4110, DIN X55
. CrMo14.
- 440A

(AISI 440A, UNS S44002)

| AMepMKaHCKaﬂ KOPPO3MOHHOCTOKAs XpoMuUcTas ctanb, UCnonb3yemas Ans W3roToBfieHns

KITNHKOB.

- Cocras: C 0.60...0.75%, Mn 1.0%, Si 1.00%, Cr 16.00...18.00%, Mo 0.75%. Xopoiee

COYETaHNe aHTUKOPPO3UOHHOM CTOMKOCTM U NPOHHOCTY.

. 4408
- (AISI 440B, UNS S44003)

AMepMKaHCKaﬂ KOPPO3MOHHOCTOMKAA XpOMUCTas CTanb, UCMONb3yemas AN W3roTOBNEHMs

~ KIWHKOB.

Cocras: € 0.75...0.95%, Mn 1.0%, Si 1.00%, Cr 16.00...18.00%, Mo 0.75%. XopoLwas CTOMKOCTb
PeXylLen KpOMKMW; NPOYHOCTb M aHTUKOPPO3NOHHAS CTOMKOCTb — YAOBNETBOPUTENbHAS.

~ Ananoru: Dauphinox (®pauus) T7MO, TBMOV; Poccust — 95X18; Anonus — AUS8, AUSS8A,
. MBS-26; Sandvik — 19C27; lepmanna — Werkst. Nr 1.4112, DIN Bezeichn. X90 CrMoV18,
- Boehler Edelstahl GmbH & Co. KG (ABcTpus) — N685.
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440C

(AISI 440C, UNS S44004)

AmepukaHckas KOppO3MOHHOCTOKAsA XPOMICTas MOALIMIHUKOBAS CTanb, Mcnonbayemag go
BTOPOV N0N0BYHbI 60-X B M3roTOBAEHMM KnutKoB. Coctas: 0.95/1.20 C, 1.00 Mn, 0,040 P
0.030°S, 1.00 Si, 16.00/18.00 Cr, 0.75 Mo. XopoLuas CTOAKOCTb PeXxyLLei KpOMKy, CKNOHHa K
TPELIMHOO6Pa30BaHMI0 1 OXPYMYMBAHWIO,  aHTUKOPPO3MOHHAS  CTOWKOCTH
YLOBNETBOPUTENbHAS.

Ananoru: Dauphinox (®panuus) TOMO, ®paxuus — ANFOR Z90CDV18, Poceus — 110X18
lepmanus — Werkst. Nr 1.4125 u DIN Bezeichn. X105 CrMo17. :
440XH

KopposunoHHoCTOVKas CTanb, WCnosb3yemas B NPOM3BOACTBE LUTAMMOB W MaTpul, umeer
OrpaHnyeHHoe MpUMEHeHWe B U3rOTOBMEHAN KNMHKOB HOXeW. VI3BeCTHa nod HassaHuem
«KOPPO3K1OHHOCTOKas D2».

Cocras: C 1.60%, Mn 0.50%, Mo 0.80%, Si 0.40%, Cr 16.00%, Ni 0.35%, V 0.45%.

5160

AMEpUKaHCKas yriepoauncTas KOHCTPYKLMOHHAs CTaslb, NONynsApHas B NPOU3BOACTBE HOXEI
IINS TAXeNbIX pabor.

Cocras: C 0.56-0.64%, Si 0.15-0.30%, Cr 0.70-0.90%, Mn 0.75-1.00%.

Ananoru: Tepmanus — DIN 55Cr3, Werkstoff Nr 1.7176; ®patuus — ANFOR, EVRONORM 55C3,
55Cr3; Poccus — 50XTA; AnoHus — SUPY, SUPYA.

52100

(AISI Type E52100, UNS G52986)

AmepukaHckas MnoALWNNHIKOBAs CTallb, UCMOMb3yeMas /i U3rOTOBNEHNS KIIMHKOB.

Cocras: C 1.00%, Mn 0.30%, Si 0.25%, Cr 1.40%.

Auanoru: Tepmanua — DIN 100Cr6, Werkstoff Nr 1.3505; ®panuus — ANFOR, EVRONORM
100Cr6, 100C6; Poccms — LLIX15; Anonus — JIS SUJ2.

A-2

(AISI Type A2, UNS T30102)

AmepukaHcKas WHCTpyMEHTanbHas CTanb [N BanblLOB, LITAMNOB M MYyaHCOHOB,
1CNosb3yemas B M3roTOBMEHUM KITNHKOB.

Cocras: C 1.00%, Mn 0.80%, Si 0.30%, Cr 5.25%, Mo 1.10%, V 0.20%.

Ananorn: Poccust — 95X5TM; lepmatus — X100CrMoV5.1 (DIN); Anoxus — SKD-12 (JIS);
LLiseumns — (UDDEHOLM AG) - Rigor.

ABS

TepmopeakTusHbiil nnacTuk ABC (TPOIHOI cononumep CTUPOMA, akpUnoHUTpUIa W
0yTagmeHa). Ero poceuiickuii aHanor-cTupon-6yTaaveH-akpuosble nnactuku mapok CHM-2 v
CT3H. O4eHb CTOEK, B T.4. M K aKTUBHbIM XMMUYECKUM BELLECTBAM, MPOYeH, CPaBHUTENBHO
HeZ0por W TexHonmoruyeH. onynspHblil MaTepuan [nis M3TOTOBMEHNA PYKOSTER HOXel
(MpenmyLLECTBEHHO KYXOHHBIX).

AEB-L

lMonynsapHaa wWBseackas KOPPO3NOHHOCTOIKas cTanb oT UDDEHOLM AG ans wn3rotoBreHus
XWUPYPTN4ECKOr0 WHCTPYyMEHTa, GPUTB, KYXOHHbIX HOXed. Xopoluas 06paGaTbiBaemoCTb,
JIErKOCTb B NEPETOYKE.

Cocras: C 0.65%, Si 0.4%, Mn 0.6%, Cr 18%.

AlSI

AmepukaHcKuii MHCTUTYT XXenesa u ctanu (American Iron and Steel Institute) -
CeBepoamepukaHckaa accounauus nPOU3BOAWTENEA CTaneir M CcomyTcTBYHOLLErD
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060pyfi0BaHus, 3aHMMAKOWAACH B T.4. M BOMPOCAMM CTaHAAPTM3aUWUKN HOMEHKINATYpbl
cTanei 1 cnnasoB.

Almite

MuKpockonuyeckoe NOKPbITUE Ans 3aLUUTbl MOBEPXHOCTI amOMUHIEBLIX [eTanel Ha 0CHOBE
aHOAMPOBaHUS C OKPacKOW aHUNMHOBbIMM Kpacutensmu. O6nagaeT KpacwBbiM BHELLHUM
BUAOM U MOBbILLEHHO U3HOCOCTONKOCTBLH).

Alternative Ivory

Monudopmanbaerua, HanOMUHAKOLWNA BHELWHUM BUAOM CIOHOBYHO KOCTb. lonynsipHbIi
MCKYCCTBEHHbIN MaTepuan Ha PyKosATH HOXeMN.

Alumina Ceramic

A6pasuBHbie MaTepuarbl B BUAE 6PYCKOB W KPYroB A1 06paboTKM U 3aTOYKM KNMHKOB U3
craneit n gpyrux metannos. lpencrasnsatoT co60n okuch anomuHua Al.Os, W3BECTHYHO
TaKXe NoJ Ha3BaHWem “KOpyHA” B Kepamuyeckom cBs3ytoulem. LiBeT 3aBucut OT
npumeceii. MenKoKpuCTaniam4yeckuii Hempo3payHbii KOPYHA CepoBaT0-4epHOro LBeTa
MMEHYIOT HaX[aKOM; KpacHble Pa3HOBMAHOCTM KOPYHAA WMEHYIOT TEeXHUYeCKnmu
py6uHamu; cuHue, ronyobole, 3efieHble, (DUONETOBbIE, XXENTble, OpPaHXeBble — candupamu.
KopyHz 3aHumaeTr BTOpoe MecTo mo TBepgocTu (9 no wkane Mooca) u abpasvBHOK
cnoco6HocT nocne anmasa. MnoTHoCTb KopyHaa 3,99-4,05 r/cm®. LLUnpoko ucnonbayercs
TakUMW MPOM3BOAUTENAMU NMPUCTOCOONEHVIA [N1F 3aTOYKU HOXE W MHCTPYMEHTOB, Kak
Spyderco, Lansky u gp.

Aluminium 6061 T-6

ABNALVMOHHBIA aNOMUHWNEBBIA CMNaB, MONb3YIOWMIACA NOMYASPHOCTHIO MPU U3rOTOBNEHUM
DYKOATEA CKNAafHbIX HOXeEN 32 BbICOKWE MPOYHOCTHbIE CBOWCTBA W TEXHOMOTMYHOCTb. Kak
NpaBunio, aHOAUPYeTCs C CO3LaHWeM MOKPLITUA And JIy4lend 3ProHOMUYHOCT W
3HOCOCTONKOCTH.

Ao Gami

Yrnepogucras cTanb Npou3BOACTBA Kopropauuu Hitachi Metals, nonynapHbii matepuan B
13roToBMeHNN KnuHkos. Cm. Blue Steel.

Arkansas Stone

[opHas kBapueBas Mopofa, U3BECTHAsA TaKXKe MO Ha3BaHUEM «HOBAKYNWUT» (OT NATUHCKOro
«OpuUTBa» WM «OCTPbIA HOX»), WUCMOMb3yemas [N 3aTO4KW PEXYLLEro MHCTPYMeHTa.
KpynHeiiLuee MecTopoXzeHue, 0TKPbITOE B Nepsor 4eTBepTh XIX Beka, pacnosioxXeHo B ropax
Bayaray (Apkausac, CLUA). Kak npasuno, 6enoro Lseta, HO MOXET UMETb W Jpyrue LBeTa.
TBeppplii YepHbIN apkaH3ac — NoMynAPHbIA abpasuns Ans PY4HONR JOBOLKN PEXYLLMX KPOMOK.
B HacTosliee Bpems MOBCEMECTHO 3aMeHSIeTCs UCKYCCTBEHHbIMI abpasnBamu Ha OCHOBE
KOpyHZa, kapouaa KpemHUs 1 anmasos.

Jenutcs Ha [Be OCHOBHble Pa3HOBMAHOCTW: TBEPAbI Menko3epHucTuli (Hard), ¢
MENIKO3EPHUCTON OJHOPOAHOM O04YeHb MOTHOW CTPYKTYpoW, u msarkui (Soft) — Gonee
NOPUCTLIA, MEHEE NIIOTHbIA CO CPEAHUM 3epHOM. [J0BOL04YHbIE PASHOBUAHOCTY U3BECTHbI NOJ
HasBaHuem Translucent True hard. B OCHOBHOM WMeeT 6enbii LBET, HO BCTpeYalTCcs
pasnuyHble OTTEHKMW rony60oro, po30BOro, XeNToro, KOPUYHEBOIO M YEPHOTO.

ATS-34

BbicokoyrrnepoaucTas XxpomMucTas NofLLIMMHUKOBAs CTanb AMNOHCKOro npouasogctea (Hitachi
Metals), nonb3ytowwascs WupokKon nonynsipHoOCTbIO ¢ KoHUA 80-X rr. XX Beka B M3rOTOBMEHNN
KNNHKOB JOPOTUX CEPUIAHbIX 1 @BTOPCKUX MOZeneit. O4eHb 6n113ka No cocTaBy aMepuKaHCKoM
154-CM n weepnckon RWL-34.

Cocras: C 1.05%, Mn 0.4%, Cr 14.0%, Mo 4.0%.
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ATS-55

BbicokoyrnepoaucTas xpomuctas cranb AnoHCKoro NPOM3BOACTBA, WCMOMb3YIOLLAACH B
U3rOTOBNIEHNN KNMHKOB CEPUItHBIX MOJEnei.

gﬁcsris: C 1.00%, Mn 0.5%, Cr 14.0%, Mo 0.60%, Co 0,40%, Cu 0.20%, Si 0.40%.
Koppo3unoHHOCTOMKas CTanb SNOHCKOro npoussoAcTea (Aichi Steel Works), nonbaytousasics
MONYNAPHOCTbIO B M3rOTOBMEHUN KNWUHKOB HEAOPOTUX CEPUIHbIX MOJenen CKnagHbix u
KYXOHHbIX HOXEMN.

Cocras: C 0.40...0.45%, Mn 1.0%, Cr 13...14.5%, Ni 0.50%, Si 1.0%.

AUS-41

KopposmoHHocToikas cTanb SnoHeKoro npousBojcTsa (Aichi Steel Works), nonbayiowascs
MONYNAPHOCTbIO B W3rOTOBNEHWM KNMHKOB HEAOPOTUX CEPHitHbIX MOJIENeN CKNafHbIX U
KYXOHHbIX HOXEMN.

AUS-43

KopposwnoHHocToiikas cTanb sinoHcKoro npoussoAcTsa (Aichi Steel Works), nonbaytowasics
MONYNAPHOCTLIO B M3TOTOBEHWN KNUHKOB HEAOPOrUX CEpHiiHbIX MOZENen CKAaAHbIX 1
KYXOHHbIX HOXEM.

AUS-6

KoppoanoHHocToKas cTanb SnoHCKoro npoussoAcTsa (Aichi Steel Works), nonbaytowasics
ﬂOI‘IYﬂﬂpHOCTbiO‘B W3TOTOBNEHNN KIIMHKOB HEAOPOTMX CEPUiiHLIX MOopeneil CKnaaHbix u
KyXOHHbIX HOXeM. CylLecTByeT pasHoBuaHOCTb AUS-6M NOBbILIEHHOI YUCTOTHI.

:sgn;s: € 0.55...0.65%, Mn 1.0%, Cr 13...14.5%, Ni 0.50%, Si 1.0%, V 0.10...0.25%.
Koppo3noHHOCTOMKas CTanb SMOHCKOro npoussoAcTBa (Aichi Steel Works), nonbaytowascs
MONyNAPHOCTbH0 B U3TOTOBNIEHUM KIMHKOB CEPUiiHbIX MOENEil CKNagHbIX 1 KYXOHHbIX HOXEH.
Cocras: C 0.70...0.75%, Mn 0.50%, Mo 0.10...0.30%, Cr 13...14.5%, Ni 0.50%. Si 1.0%. V/
0.10...0.26%. Wtk
AUS-10

KoppoanoHHocToiiKas cTanb anoHckoro npoussozcTsa (Aichi Steel Works), nonsaytowasics
MONYNAPHOCTbIO B WU3rOTOBIIEHUM KNMHKOB CEpHiiHbIX Mogeneit Pa3NINYHbIX HOXEN.
gymecmyer pa3HoBnaHocTb AUS-10M NOBbILLEHHO! YUCTOTbI,

ocras: C 0.95...1.10%, Mn 0.50%, Mo 0.10...0.31%, Cr 13...14.5% Ni %, Si 1.09

b e o, ...14.5%, Ni 0.50%, Si 1.0%, V
AUS-118

KoppoanoHHocToiKas cTanb SnoHcKoro npoussofcTsa (Aichi Steel Works), nonsaytoLyascs
gonynﬂpngcmo B VI3TOTOBJIEHUM KNUHKOB CEPUIHBIX MOJENEN PasNnyHbIX HOXel

ocras: C 0.90...0.95%, Mn 0.50%, Mo 1.30...1.50%. GCr 17 9 i 9
0.10....0.25%. : A s ¥
Axis Lock
3anaTeHToBaHHas Komnauven Benchmade OpUrnHanbHas cuctema dukcauum KamnHka
CKNaJIHOro HOXa CTEPXHEM, ABIKYLMMCA M0 HANPaBASIOLMM B nnaiikax, noanpy)XuHeHHbIM
napow omerao6pasHbiX NPyXuH.
Bakelite
bakenut (unu Gaknut) - tbeHonopmanbaernaHas cMona, HasBaHHas Mo UMeEHM ee
uaoéperargnﬂ L.H. Baekeland, nony4una wupokoe pacnpocTpaHeHue B0 BTOPOii nonosuHe XX
Beka. Yeroinymsa o 300 °C, nnoxo nepeHocuT YAApHbie Harpysku. lMonynsapHblit Hegoporoi
marepuan ansa pykositei Hoxen.
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Ballistic Cloth
TkaHb Ha OCHOBE HeiinoHa, nony4msHas B 90-e rr. XX Beka LUIMPOKOe pacrnpocTpaHeHue Ans

M3roTOB/EHNs Heoporux HoxeH. Cm. Takxe Cordura.

Bead Blast

[po6ecTpyitHas 06paboTka: MONynApHbIA Croco6 MOBEPXHOCTHOW 06pabOTKM KIWUHKOB,
OCHOBaHHbIN Ha 60mM6apAVNPOBKE MOBEPXHOCTU MANEHbKUMU CTEKNAHHLIMU LIApUKaMn Unu
1po6bio. TMoBEPXHOCTb YNPOYHAETCA M NPUOOPETAET «aHTUONMKOBbIN» BUA. YXyAlwaet
KOPPO3NOHHYH) CTOMKOCTb U MOBbILLAET (DPUKLNOHHbIE CBOWCTBA KITMHKA NPK pese.

Beta-Ti Alloy

[lepcnekTnBHbIA TUTAHOBbIA CNNas (T.H. 6eTa-mMoauduKauus) Ans M3roTOBMEHUSA KIIMHKOB
KYXOHHbIX 1 BOfI0/1a3HbIX HOXel. Hanbonee pacnpocTpaHeHHble Mapku npou3sogcTsa CLUA —
cnnasbl Ti-13V-11Cr-3Al, Ti-15V-3Cr-3Al u Ti-8V-6Cr-3Al-4Mo-4Zr.

BG-42

MopwmnHuKoBas KOPPO3MOHHOCTOIKas cTanb Lescalloy BG42 (AMS 5749), paszpaboTaHHas
amepukaHckon komnaduen Timken Latrobe. [MonynapHbliil matepuan B W3roTOBMEHWU
HOXEBbIX KNIMHKOB Psfia aBTOPCKUX U CEePUAHbIX MOAENEN.

Cocras: C 1.15%, Mn 0.50 %, Cr 14.50 %, Si 0.30%, Mo 4.00%, V 1.20%.

Black Oxide

YepHeHne — XUMUYECKOe OKCWAMPOBAHWE MOBEPXHOCTEN YrnepoaucTbiX cTanen Aana
MOBbILIEHUA AHTUKOPPO3UOHHOM CTOWKOCTM W CO3[aHMS aHTUGNIMKOBOrO MOKPbITHUS.
Paanu4atot «X0nofAHoe» U «ropsYee» OKCuanpoBaxue. Mepexus NuK nonynspHOCTY B Nepsoi
nonosuHe XX Beka, HbIHE HAa KIMHKAX HOXeW BCTPEYAeTcs pedKko, Oydy4W BbITECHEHHbIM
HOBbLIMM NOKPbITUAMU.

Black-Ti
Vicnonb3yemoe amepukaHckoi hupmoii Benchmade npoTeKTOPHOE MOKPBITUE CTANN KIMHKA,

OCHOBAHHOE Ha HanblfIeHUN TOHKOrO (TOMLLUMHOM A0 3 MMKPOH) CNOs Kap6oHUTPUAA TUTaHA.
MoKpbITUE UMEET TEMHbIN LIBET, 06/1aaeT XOPOLLEHA CTOMKOCTbIO K U3HOCY U MOBPEXAEHMIO,
MOBbILLAET AHTUKOPPO3NOHHbIE CBOACTBA.

Blue Paper #1 (Ao Gami #1)

SINOHCKas nerupoBaHHas CTanb MOBbIWEHHOA YUCTOTbI Npou3BoacTea Hitachi (AnoHus),
nonynspHas B NPOU3BOACTBE NPOECCHOHANbHbIX NOBAPCKUX HOXEN, NI, KOC.

Cocras: C 1.20...1.40%, Si 0.10...0.20%, Mn 0.20...0.30%, Cr 0.30...0.50%, W
1.50...2.00%.

Blue Paper #2 (Ao Gami #2)

AINOHCKas NnerMpoBaHHas CTasib MOBbIWEHHOA YWUCTOTHI npou3sogcTea Hitachi (Anowws),
nonynspHas B NPON3BOACTBE NPOECCHOHANBHBIX MOBAPCKUX HOXEN, NI, KOC.

Cocras: C 1.00...1.20%, Si 0.10...0.20%, Mn 0.20...0.30%, Cr 0.20...0.50%, W
1.00...1.50%.

Blue Paper Super (Ao Gami Super)

AInoHCKas nerMpoBaHHas CTanb MOBbILWEHHOA 4UCTOTHI nMpowudBoacTea Hitachi (Anouus),
nonynapHas B NPOU3BOACTBE NPOMECCUOHANBHbIX NOBAPCKMX HOXEN, NI, KOC.

Coctas: C 1.40...1.50%, Si 0.10...0.20%, Mn 0.20...0.30%, Cr 0.30...0.50%, W
2.00...2.50%, Mo 0.30...0.50%, V 0.30...0.50%.

BT2

lMoKpbITME KNWHKOB Ha OCHOBe TednoHa, ucnonb3yemoe cupmon Benchmade (CLLA),
06ecrneymBaeT BbICOKYH) aHTUKOPPO3UOHHYKO CTONKOCTb W XOpOLUMe (PUKLMOHHbIE CBOWCTBA.
Kak npasuno, TemHoro ueta. CTOAKOCTb K U3HOCY 1 MEXaHU4YECKUM NOBPEX/eHUAM — cnabas.
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Boron Nitride Coating

gl;):g;:;mz u;sMnlv;Tpmna 60pa rekcaroHanbHo CTPYKTYPbI. 3aLUNLLIAET KIUHKN OT OKUCNEHNS g
T BbICOKYK W3HOCOCTONKOCTb. [MOKpbITUE
; ABNS
A e ey p eTCsl AMANEKTPUKOM BO Boey
Bubinga
[Tpoun "
4 ;);b':;):fg:ml{:;)v; 3 /:I(DDMKB BMJ 16PEBbEB, NAaTUHCKOE Ha3BaHue Guibourtia Demeusei. Yacrg
« KQHCKUM NanucaHapoM» W3-3a XapakTepH .
' 0ro UBeTa U CTPOEHUs
CBET/I0-KPaCHbIN, PO30BO-KPACHbIN 7 . B
4 unu (UoNEToBLIN C PaBHOMEPHO pa
NyprNypHbIMA WX IUSIOBBIMK  NPOXUI L
kamn. Haspanus, Kevazingo u Afri
ABNAIOTCH KOMMEPYECKUMU N MOTYT UC : e
noNb30BaTbCa A1 ONMUCAHNA LpeBecH Y

BbICOKWE [JeKOpaTuBHbIE CBOICTBA ’ e

A , — Hanpumep, CBUW/eBaTbIX Pa3HOBUOHOCTEN
CTOWKAs K JENCTBUID BpeauTenei ape " v iy

: BECWHA CpeaHen TBepAoCTU. XOPOLWo M

[lonynapHbI MaTepuan B U3roTOBNEHNN PYKOATEN. ; e
Water Buffalo Horn
Po A 7

r uHauickoro 6yisona. OauH U3 MOMYNAPHbIX HAaTypasbHbIX MAaTepUanoB Ha PYKOSTH

HOXen B CesepHoil Amepuke. Kak

; npaBuio, AONONHUTENBHO
NPUBIIEKATENbHbIM BHELIHUM BUAOM. oy A
Carbon Fiber

Zgr';enao%aoxuo. B HOXXEBOW MEepuoAMKe WCMOMb3YeTCHd B 3HAaYeHUW “yrnennacimk” —
LMOHHBII MaTepwan u3 yrnepoaHoro BOSIOKHA B 3MOKCUAHOM Ui MHOM CBA3YIOLLEM

[onynsipHbli Matepuan “ "
L1 PYKOATEN HOXKEW, 06NnafaioLmin Xo
: w
LV3NEKTPUYECKUMM CBONCTBAMM. . R
CarbonV

%ggzznoe :Izgaawe rPYNMbl aMEPUKAHCKNX YrNEPOAUCTbIX CTasien, 61IM3KMX Mo CBOACTBaM
i ); ;( 4 5S(t)1 gog%g%)g;émewoe HasBaHue narotosutens — 0170-6), ncnonb3yembix Ha
eel. NN3Ka N0 XMMMU4ECKOMY COCTaB oy

y kK 52100: uMeeT NoHWXeH
cogepxanue xpoma (0.40...0.50% Cr) un o
40...0. [OMOJIHUTENBHO NlernpoBaHa BaH

Zasaaﬁwe — carbon-vanadium steel (Carbon V)). : v o

Hanoru: Poccus — :
: : LUIX4; lepmanus —\X1OOCrMoV5.1 (DIN) n Werkstoff Nr 1.3501.

elluloid
tlggﬁmzﬁl—nTgr?;wonnachwecxue CMOJIbl, MOMY4€eHHbIE MYTEM XNMWYECKOW MogucukaLum

! MAPHBIA MaTepuan Ha Haknagku n pykosT! 1 "
KW HOXEiA NepBoii NonoBuHbI XX
Beka. B HacTosLLee BpeMs UCMosib3 i
. YETCA B HOXXEBOW MHAYCTPUM Kpa

[erpagauny CBONCTB CO BPEMEHEM. ol o A3 s
Ceramic
é!umlqa Ceram_ic — KOPYHJ0BbIN abPa3uB B KEPaMUYECKOM CBA3YIOLLEM;

|_rcpma Ceramic — AByOKMCb LMPKOHUMS, CM. Zirconium oxide
Clipit :
Toprosas mapka (hupmbl Spyderco, koTopas OAHOI W3 MEPBbIX Hayana OCHaWaTb CBOM

CKMafiHble HOXM CMeLuanbHbIM 3KUMO
M (knunom), obecreyu
KapMmaHe Uiy Ha ofexge. : St i i Pl
Cocobolo
K = :
32::2231(1)?0 nonﬁzr::xc(izeu:ae.saﬂme DaLbergla retusa, npouspacraer B TPOMMYECKUX Jiecax
HTpansHon Amepuku. Koko60no — 3K30Tu
: Yyeckas pasHOBUAHOCTb
nan
opaﬁff::lgfoc ig)ptﬁi::blm LIBETOM, BKJIHOYaKOLMM B ce6s COYeTaHus KpacHoro, 4epHoro
! 0ro, 30/10TOF0 ¥ (PUONIETOBOr0 C : |
! YepHbIMKU MOnocamMu UK
BKpanuHamu. CepAueBuHa WMeeT MecTpblil UBET, OT (PUONETOBO-KPACHOTO A0 XenToro, C
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4epHbIMIU BKpPanuHAMK. ABNIfeTCH OAHOM W3 Hanbonee npoHbIX NOPOA. JlpeBecuHa 04eHb
KECTKAR W TsKenas; CMOnnCTas ¢ HepasHOMEpHbIMM COCYAaMM ¥ NPeKpacHoi TEKCTYpOW.
Monupyetcst 04eHb rMaako. CMOnbI B APEBECHHE NpUAatoT e eCTECTBEHHbI 6N1ECK, HO MOTYT
BbI3bIBATb NPOONEMbI CO CKIENBAHNEM. \HOT2 MOXET Bbi3biBaTb KOXHbIE pazfpaXeHus.
ComboEdge

KoM6UHMPOBaHHbIA TMN 3aTO4KM pexyLleit KpOMKY, 4acTb KOTOPOW (Kak Mpasuno,
npuneratoLas K 0CTPUI0) BbINOJHEHA B TPa/MLIMOHHO, @ 4aCTb Y NATKM — B 3y64aToit MaHepe.
Compression Lock

dukcatop KNWHKA CKNaAHbIX Hoxel cupmbl Spyderco Ha OCHOBE Liner Lock,
MOANGULMPOBAHHDIA AOMONHUTENbHBIM npegoxpaHuTenem 3amka ot HEnpou3B0o/bHOr0

pa36i0KMPOBaHNA.
Concealex
Cm. Kydex.

Convex Grind
M10CKO-BbINYKIbINA (MMH30BUAHbI) npochunb KMHKA: KNUHOK B paspe3e 06pasyeT yron ¢

BbIMYKMbIMM  CTOPOHAMY. MonynApeH Ha CKaHAWHABCKMX YHUBEPCANbHBIX MOAENsX,
NPOtecCHOHaNbHbIX MOBAPCKMX HOXAX, HenanbCKuX KyKpi, AMOHCKNX Medax v np.

Cordura

BbiCOKONPOYHas HenoHoBaa TkaHb OT DuPont, ncronb3yemasa B T.4. W B npou3BOACTBe
HOXEH. OTEYECTBEHHbIA aHanor aBU3EHT — MNOTHAs, BecbMa MpoyHas KanpoHoBas TKaHb,
NpoMOoKaloLas oo Het, BECOM 200 r/ks.M v Gonee, W NAOTHO CMAETEHHbIE, HO MeHee
MpoYHble W TAXErble TKaHu, WHOTAA KanaHgpupoBaHHbie, TUNa «AXTa», «Jlenbranmnan»,
ptoK3a4Has TKaHb.

Cowry X (RT-6)

Paspa6oTaHHas B 1993 rogy no TexHoOmoruu amop@HbIX METANNM4ECKNX Criasos ANOHCKas
KOPPO3MOHHOCTONKaA CTasb npouasozcTa Daido Steel Co., LTD ¢ 3% yrnepoaa, 20% Cr; 1%
Mo; 0.3% V. Wcnonb3yetcs B NpOU3BO/AICTBE HOXEMN.

Cowry Y(CP-4)

Pa3pa6otarHas B 1993 roay no TeXHOMOrM aMOPHbIX MeTaNN4YecKux criasos ANOHCKas
KOPPO3MOHHOCTOMKaA CTasb nponasogcTea Daido Steel Co., LTD ¢ 1.2% yrnepoja, 14% Cr;
3% Mo: 1% V. Vicrionb3yetcs B NPOM3BOACTBE HOXeM.

CPM440V
Toprosasi Mapka kopnopauuu Crucible Materials Corporation (CLUA), npou3BoAALLEN

amop(Hble MeTanau4eckue Cnnasbl. Kommepyeckoe HaspaHue s60V. Wcnonb3yemas B
HOXEBOW MPOMBbILLIEHHOCTH KOPPO3WOHHOCTOWNKAA CTb.
Cocrag: C 2.15%, Mn 0.40 %, Cr 17.0 %, V 5.50%, Mo 0.4%.

CPM-420V

Toprosas Mapka kopnopauuu Crucible Materials Corporation. Kommep4eckoe HassaHue s90V.
MepcneKTUBHbIA MaTepuan, JCOSb3YEMblil NSt M3rOTOBIEHNSA KIMHKOB B CLLA.

Cocras: C 2.30%, Mn 0.40%, Cr 14.0%, V 9%, Mo 1%.

CPM 9V

Toproas Mapka Kopriopauui Crucible Materials Corporation. /\HCTpyMeHTanbHas CTarb,
MCnoNb3yemas B HOXeBOW NPOMBbILLNEHHOCTY.

Cocras: C 1.70...1.85%, Mn 0.35...0.60%, Si 0.75...1.10%, Cr 4.75..5.75%, Mo 1.10...1.50%,
V 8.25...9.50%.

CPM 10V
ToproBas Mapka Kopnopauuu Crucible Materials ~ Corporation. MNepcnekTnBHas




VHCTpYMeHTanbHas CTab, UCMONb3yeMas B CeBED0aMEDUKAH

Cocras: G 2.46%, Mn 0.50%, Cr 5.23%, V/ 9.75%? Mo 1?308%(.”(“)( e
Poccuiickuit ananor — POM2C®10- M.

Cryogenic Quench

KpunorerHas 3akanka. Yacts TepM0o06paboTKn XPOMUCTBIX U CNOXHONErMpoBaHHbIX Cranej
NCMONb30BAHNEM HUBKIX TeMMEpaTyp. :
D-2

(AISI Type D2)

(UNS T30402)

VIHCTpymMeHTanbHas ctans, ucnonbayemas B UarotosseHnu MaTpuiHbIX LWTamnos. Monynspxa
Y HEKOTOPbIX CeBEpOaMePUKAHCKNX U3rOTOBUTENE HOXEI.

Cocras: 1.50 C, 0.50 Mn, 0.30 Si, 12.00 Cr, 0.80 Mo, 0.90 V.

Auanorn: Tepmanus — DIN X155CrVMo12.1, Werkstoff Nr 1.2379; ®paHums — ANFOR
EVRONORM Z160CDV12, X160CrMo12.1: Poccust — TOCT X12M®; Anonus - JIS SKD11’
LWseuwsa (Uddeholm) — Sverker 21. ’
Damascus

Y3opyaras knuHKOBas CTanb, nonyyeHHas MHOrOKPATHOI KY3HEYHOIH CBAPKOW PasnuyHbIx no
XUMU4ECKOMY COCTaBy CTaneid. B HacToswee Bpems [enuTcs Ha NPOMBILLNEHHYH)
aBTOPCKY!0, @ Takxe N0 TMNY y30pa M MO TeXHOMOMMM W3FOTOBIEGHMS. Otmeyaercs
3Ha4UTeNbHbIA Pasbpoc CBOWCTB [AMackoB — OT OYeHs XOpOoWuX [0 KpaiiHe cnabbix. B
3apy6exHoN nepuoanKe nHoraa BCTpe4aetca TepmuH «Real Damascus» — 6ynart BYTL, .
Damasteels Rostfria Pulverstal i :
MonynsipHbIA Y CKaHAMHABCKMX NPOU3BOANTENEN HOXEA BUA  NMPOMBILMEHHON
KOPPO3MOHHOCTOIKOM [aMaccKoi CTanu, Npou3BoAnuMOii LBesckor dupmoit Damasteel AB.
06nazaeT XopoLIMM KOMRANEKCOM CBOMCTB Cpeav NpoMbILLNEHHbIX Y30pYaThIX CTaneil.
Cocras nakera:

cranb RWL-34: C 1.05%, Si 0.5%, Mn 0.5%. Cr 14%, Mo 4.0%, V 0.2%.

cranb PMC-27: C 0.6%, Si 0.5%, Mn 0.5%, Cr 13.5%.

Delrin

Honwd)opmapbp,erwp, npoussozcTea DuPont. MonynsipHblit Hegoporoii maTepuan Ha pykositu
06{1a,qaroumu XOPOLLEW W3HOCOCTOMKOCTBIO M MeXaHMYecKUMM CBOWCTBAaMM, CTOMKOCTbIO K
HAEWUCTBUIO BIarn 1 XMMUYECKI aKTUBHbIM BELLECTBAM.

Drop Forged

KoBka B MOAKNAA0YHbIX WTamnax. MonynapHbii CNOCO6 NPOMBbILLIEHHOMO npou3BoAcTBa
KITMHKOB HOXei B Ha4ane XX Beka u paHee.

Drop Point

Cneuncbuyeckas topma KknuHka — MPUCNYLIEHHbIA K 0CTPUi0 06yx. MonynspHa B
CKaHAUHABCKMX CTpaHax — LLsewuu u Hopseruu.
Dymonwood
MneHKocoAepXalLUnin 3NeKTPOU30NALUMOHHbIN maTepuan, CocToslnii U3 NonMMEpPHON
MNEHKHN, CKIIGEHHOW C PA3NNYHBLIMU 3MEKTPOU30NALMOHHBIMU KapTOHaMn 1 [peBecHbIM
ummjom. AHanornyHblit mMatepuan — Pakkawood. MpoYeH, HEHOPOr M TEXHOMOrUYeH.
YCTOR4MB K [eACTBIIO BNarv 1 MotoLux CpeacTs.
06napaet noBbilIEHHbIM BECOM B CPaBHEHMM C BHEWHE CXOAHLIMM MaTepuanamu
ECTeCTBEHHOFOv MPOUCXOXAEHNA  (APEBECUHOIA) 1 Xy[wWeid  3ProOHOMUYHOCTBIO.
OTe‘IecTPeHHhM aHanor — penbra-fpesecuHa. lMonynspHbl B KayecTse marepuana
PYKOATEM, MMUTUPYIOLNX HATypasbHOE [epeso.

Ebony (Macassar)
96eH0BOE [epeBO, TEMHOOKPALIEHHAA APEBECMHA HEKOTOPbIX BUAOB TPOMMYECKWUX [EpeBbes
cemelicTBa 36eHOBbIX U psafa Apyrix. OKpacka BapbypyeTcs oT 3eNEHOI [0 YEPHOIA. Jlyywme copTa
36eH0BOro epeBa nosy4atoT 0T TPOMK4ecKMX BAoB Xypmbl (Diospyros crassiflora, D. ebenum, D.
haplostylis, D. melanoxylon. D. reticulata n ap.); ux apesecuHa 4épHasi, OAHOPOLHOrO CTPOEHMS,
TsKEnasi, TBEpAas; roaudHble KONbla W CepALeBMHHbIE Ny4u He3ameTHbl. [pUMEHST Ans
OTAENKM HOXEl LUTY4HO paboTbl. 3ameHuTenem 36eH0BOr0 AepeBa Ans U3roTOBMEHUS PYKOsTEN
CMY)XWT jpeBecuHa KaBka3ckoi xypmbl (Diospyros lotus) u3 3akaskasbsi u CpeaHeit A3uu.
ELMAX

LLiBeackas uHcTpymenTtansHas ctans o1 UDDEHOLM AG, nonynsipHasi B IpoU3BOACTBE KNMHKOB
Yy MacTep0oB-HOXOBLLUWKOB CKaHAVHABCKMX CTPaH.

Cocras: C 1.7%, Mg 0.35%, Cr 18.0%, Si 0.8%, V 3%, Mo 1%.

Epoxy powder black coat

[MoKpbITUE KNWHKA HA OCHOBE MOPOLLIKOBOW 3MOKCUAHON CMOAbI. Kak npasuno, YepHOro LBeta.
O6ecneynBaeT aHTUKOPPO3UOHHYKO 3aliNTy W MPUMEHSIETCS, B OCHOBHOM, Ha K/MHKax M3
yrnepoaucTbix cranen. Cna6as CTOMKOCTb K LiapaniHam 1 M3HOCOCTONKOCTb. cnonb3yertcs npu
M3rOTOBIEHUM HOXEN C cepeauHbl XX Beka no ceroaHsiuHuii aeHb (Cold Steel, Ontario u gp.).
Evrina

Monudbopmansaerng npoussofcTea DuPont, noxoxuii Ha HaTypanbHyt C/OHOBYK KOCTb.
lpumeHseTca ANns U3roToBNEHNS PYKOATEN U HaKNagok.

Fiberglass Reinforced Nylon Resin (FRN)

[onnamugHas cmona Cco CTEKNOBONIOKHUCTBIM  HAMoONHUTENeM, WCnonb3yemas B
U3roTOB/EHUN PYKOATE HOXeN (CM. Takxe Zytel).

Fibrox

Monnamng, ucnonb3yemblii Ha PYKOATAX KYXOHHbIX HOXE LUBEALAPCKUM NPON3BOAUTENEM
Victorinox.

Flat Ground

KnuHOBMAHOE CeYeHne KMUHKA: KNMHOK B paspe3e 06pasyeT TPeyrofbHUK.

Flitz Metal Polish

lMonynspHas Heabpa3uBHas 6ECKMCNOTHAA NONUPONb AN CTaseil, CniaBoB W NnacTukos. He
MOBPEXAAET XPOMUPOBAHHbIE W AHOAMPOBAHHbLIE MOKPLITUS, MAnoTOKCU4YHA, He 06pasyer
Haneta. icnonb3yeTcs Ans YACTKN W YX04a 32 HOXaMU.

Full Tang

MonynapHbIA CNOCO6 MOHTaXa PYKOATEW, KOrAa HakNajku KPensaTcs K XBOCTOBMKY,
NoBTOPSOLLEMY NPODUNb PYKOATH.

G-2

Crapoe Ha3BaHue ANOHCKOI Koppo3noHHocToiikoil ctanu GIN-1 (Gingami 1), nonynapHoit Ans
U3roTOB/EHUA KNMHKOB. 3aMeHa Ha3BaHus Npon3seseHa B KoHLe 90-x o NpUYnHE Hannums
Ha CeBEPOAMEPUKAHCKOM PbIHKE MNAaCcTUKa C TaKMM XKEe Ha3BaHWEM.

Cocras: C 0.90%; Cr 15.50%; Mn 0.60%; Mo 0.30%; Si 0.37%.

G-10

CTeKNOTEKCTONIUT HA OCHOBE 3MOKCUAHBIX CBA3YHLUMX U CTEKNOTKAHMW, pa3paboTaHHbIn Ans
U3rOTOBMIEHNS MOHT@XHbIX nnat. M3BecTeH Takxe nof Hassaxuem Spauldite n G-10/FR4
Garolite. XopoLumne NPO4HOCTHbIE CBOICTBA (B T.4. HA PACTSHKEHWE U YAAP), HEroptoY, o6nafaet
JV3NEKTPUYECKUMI CBONCTBAMM, BNAroctToek. MoXeT uMeTb pas3nuyHbli UBeT. MonynsapHbii

martepuan Ans Leyek u Haknanok pykosTeid Hoxel. Npn Hu3kux Temneparypax (meHee -17 °C)

0TMeYaeTcs yXyaLeHne NPOYHOCTHBIX CBONCTB.
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G-10 Shell

ToHKoe namuHUpOBaHNe NOANOXKN U3 G-10 marepuanamin HatypanbHOro NPOMUCX0XKAeHUs —
NepnamyTpom, YepenaxoBbiM naHLupem u np.

German Silver

Hewsunbﬁep:'cnnas_me,qw, LUMHKa 1 HUKens. B 3apy6exHoil nuTeparype Takke U3BecTeH noa
HasaafmeM Nickel Silver. MonynspHbIii marepuan Ha npuéopbl HOXeEN U HOXEH.

Graphite Black Woven Composite

[pachutonnacr — nnactmacca, COAepXallas B Ka4eCTBE HaNONHUTENS rPahUTOBOE BONIOKHO 1
CBABYIOLLIEE — CUHTETUYECKME CMOTb.

Grilon

Monuamug, ncnonb3yembiii Ha pykosTAX KYXOHHbIX HOXEVi LUBEMLIApCKUM NPON3BOAUTENEM
Wenger S.A.

Grinder

LWnudhoBanbHbIit CTaHOK ANSt U3rOTOBNEHUS HOXei. Pa604uii anemeHT — abpaausHblii Kpyr
wnu, wvawe, abpasvsHas nexta. Jlugepamu B NPON3BOACTBE NPOMbILIMEHHbBIX
WANGOBaNbHbIX CTaHKOB ¢ YMY ANA USTOTOBNEHNS HOXEN W PEXYLIEro WHCTPyMeHTa

ABNSOTCA A1Be repmanckue dupmbl — E. Siepmann & Co. u Hei - -
GmbH & Co. P 1 Heinz Berger Maschinenfabrik

H1

AyCTEHUTHAs KOPPO3MOHHOCTOIKAS XPOM-HWKeneBas CTanb amepukaHckoro Npou3BOACTBA
Mcnongsyemaﬂ AN MOAeNnen NanBepoB C BbICOKMM aHTUKOPPO3UOHHBIM NoTeHUManom.
C 0.12%, Cr 14.2%, Mn 1%, Mo 1%, Ni 6.8%, P 0.015%, Si 3.5%, S 0.03%, N-0.1%
Hammer Forged ’ \
KoBka Ha KysHeyHom monoTe.
Hawkbill Blade
Tun KnuHKa, U30rHyTOro Ha MaHep KpIoKa C 3aT04eHHOI BHYTPEHHEN YacTbio. Monynspex B
Ca/l0BOM 1 CTPOMTENBHOM PYYHOM PEXYLUEM UHCTPYMEHTE.
High Alloy
CnoxHonernposauHblii cnnas.
High-Carbon
06b14HO yrnepoancTas Hoxesas cTanb, 1

( , MmetoLLas 6onee 0.5% yriepoaa B CBOEM COCTaBe
High-Carbon Stainless '
Bbicokoyrnepoauctas kopposuoHHOCTOMKAS CTanb. Kak npasuno, xpomucras cranb
CoAepxatlas okono 0.5% yrnepoga unu 6onee. B 6onbLueil cTenetn CKNOHHA K KOppo3uu B
CPaBHEHNM C HU3KOYITIEPOAUCTLIMI XPOMUCTBIMY CTANISIMU
High-Speed Steel (HSS)
MHCpr!s/IeHTaﬂbHaﬂ ObICTPOPEXyLIas cTanb. meeT OrpaHU4eHHoe NPUMEHEHME Ha aBTOPCKMX
11 CEpUMHbIX HOXax. lpumep — amepukatckas crans M2 (poccuitckuit ananor P6MS).
Hollow Ground :
Mpounb KNUHKA, U3BECTHBII MOJ HA3BAHMEM <KITMH C noasosioM». CevyeHne HanmomuHaeT
TPEYrofbHUK C BOTHYTLIMM CTOPOHAMU (KaK Ha OMAcHOA 6putae).
Hytrel
I'Ionw§¢mp, MaTepuan MMEIOLUNI OrpaHNYeHHOE MPUMEHeHWe B W3rOTOBNEHMM pykosTeit
HOXEIA.
Hypalon
[unanoH — marepuan Ha ocHose Xnopkay4yka nponssogcTsa DuPont, umetowmii xopoLuve
MPOYHOCTHbIE M U30NALMOHHbIE CBONCTBA, MCNONL3YEMbIii B U3FOTOBIEHMM PYKOSTEM.
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Inox
Hepxasetowas cranb 0T inoxidable (p.) — cm. Stainless Steel
INFI
OKCKNIO3MBHAA MapKa CTanu, cnonb3yemast Ha Hoxax npoussogcTaa Busse Combat Knives.
Cocras: C 0.5%, V 0.36%, Cr 8.25%, Co 0.95%, Ni 0.74%, Mo 1.3%, N 0.11%.

Impregnated Wood (Dyed Wood)
Takxe n3BecHa nop HaseaHuem Stabilized Wood, Stamina Wood, Chromawood n Resinwood.
HatypanbHas ApeBecwHa, BbICYLIEHHAs W HACbILEHHAs MoAuMepaMu, WUCnonb3yemas B
13roTOBNEHNN pyKosTen. [JoCTOMHCTBA — CTabUNbHOCTb pa3mepa, BOLOCTOMKOCTb, MPOYHOCTb.
MoBbILIEHHAsA B CPABHEHUM C UCXOAHLIM MaTepUanom nioTHOCTb.

Iroko

CopT pJpeBecwHbl, MpoM3pacTaloluii BO BCEX 30HAX TPOMMYecKoW 3anagHon Adpuku.
boranuyeckoe HaseaHue — Chlorophora excelsa, Hemeukoe — Kambala, aHrnuidckoe u
utanbsHckoe — Iroko. 3penas ApeBecuHa XXenToBaT0-KOPUYHEBas, YaCTUYHO NOX0XKas Ha THK,
Ha BO3[yXe TOCTENEHHO TeMHeeT. TBEepAOCTb CpefHss. YCTOWYMBa K W3MEHEHUSAM
MUKPOKJIUMATa, K PasfinyHbIM BPeAUTENsIM APEBECUHbI, NONYNSPHbLIA MaTepuan Ha PyKosiTy.
Jigged Bone

HatypanbHas ynpo4yHeHHas KOCTb (LieBKa), MOBEPXHOCTb KOTOPOW 06paboTaHa pexyLium
VIHCTPYMEHTOM Ans NpuAaHns CXOACTBA C 0JIeHbUM POrom. VimeeT pasHoo6pasHyto pacLBeTKy
1 TEKCTYpY. Yiy4LlaeT aproHOMUYHOCTb PYKOSTY.

K460

Mcnonb3yemas B M3rOTOB/IEHMM HOXEN WHCTPyMeHTanbHas CTanb npou3sogcTBa Boehler
(ABcTpUS).

Cocras: C 0.95 %, Si 0.25%, Mn 0.40%, Cr 1.30%, Mo 0.25%, Ni 4.00%.

Ananoru: fepmanuns — DIN 100MnCrW4, Werkstoff Nr 1.2510; Poccus — 9XBT; Sinonus — (JIS)
SKS3; CLLUA - (AISI) 01.

K510

Wcnonb3yemas B W3roTOBNEHUM HOXEH MOLLIMMHUKOBAsA CTanb npou3sogctea Boehler
(ABcTpwms).

Cocras: C 1.18 %, Si 0.25%, Mn 0.30%, Cr 0.70%, V 0.10%.

Ananoru: lepmanuns — Werkstoff Nr 1.2210.

K600

Vicnonb3yemasi B M3roTOBNEHNN HOXEN (MPEMMYLLECTBEHHO — Kak OfHa W3 COCTaBNSHOLLMX
[1amMacckoi CTanu) MHCTpyMeHTanbHas crans npon3sogcTsa Boehler (AscTpus).

Cocras: C 0.45%, Si 0.25%, Mn 1.10%, Cr 0.55%, V 0.10%, W 0.55%.

Ananoru: lepmanus — DIN X45NiCrMo4, Werkstoff Nr 1.2767.

K990

Mcnonb3yemas B M3rOTOBJIEHUM HOXeW Yyrnepoaucras ctanb npoussogctea Boehler
(ABcTpus).

Cocras: C 1.05%, Si 0.20%, Mn 0.20%.

Axanoru: f'epmanus — DIN G10W1, Werkstoff Nr 1.1545; Poccus — Y10; Sinonus — JIS SK3;
CLLIA — (AISI) WA.

Kalgard
MokpbiTe Ha ocHoBe TedhnoHa dupmbl Kal-Gard Industries, ucnonb3yemoe Ans 3auiutbl ot

KOPpO3WUu 1 MpUAaHUA aHTUMPUKLMOHHBLIX CBOMCTB [AETansM OrHEeCTPeNbHOro opyxwms. He
[aeT 65iMKoB, 00J1afaeT XOpOLUMMM MPOYHOCTHbIMKU CcBoWcTBamu. lcnonb3yercs ans
MOKPbITUS KNMHKOB KomnaHueii Chris Reeve Knives.




Kevazingo

Cm. Bubinga.

Kevlar

MNapaapammaHoe BONOKHO, 06M3AAIOLIEE XOPOLIMM COYETAHMEM CBOWCTB, B T.4. BbICOKOIA
NPOYHOCTbIO Ha pa3pbiB NMpKU HU3KOM yAenbHOM Bece. Vicnonb3yetcs Kak COCTaBHas YacTb
TEpPMONNaCcTUKOB, MPUMEHAEMbIX B T.4. U B U3rOTOBNEHWUN PYKOSATEN K HOXaM. OTEYECTBEHHbIN
aHanor — CBM, apmoc, Twaron.

KK

AiNoHCKas nermpoBaHHas cTanb Npou3soAcTsa Hitachi (Anouws), nonynspHasi B Npou3BoACTBE
NPOCheCCHOHaNbHbIX MOBAPCKUX HOXKEI 1 ONACHBIX GPUTB.

Cocras: C 1.20...1.30%, Si 0.15...0.20%, Mn 0.10...0.30%, Cr 0.15...0.30%.

Kraton

N3onpeHoBblit Kaydyk. Wcnombayetcs kak B KayecTse marepuana pykosaten (Hanp.
HecknaaHble mofenn Cold Steel), Tak u kak BCTasku B pykosTM u3 Zytel. Ynpyruit
TEPMON/ACTUHbIA NONMMEP, KaK NPaBUAO YEPHOLO LiBETA, HAMOMUHAIOWWIA PE3UHY, 06bINHO
PUCONEHYI0 ANA Ny§lero CUenneHus ¢ NafoHbio. Mpu ANUTENLHOM MCMONb30BAHUN 63
Nep4aTku CnocobeH «HamATb» NafioHb.

Kydex

Marepuan, aHanoruyHbiii Concealex, MONYNAPHbIA ANS U3TOTOBNEHNS HOXEH: TepMonnacTuk
Ha ocHose MBX (nonmemHunxnopupa) u akpuna nponssoactsa dupms! Kleerdex Company.
HonroseyeH, Heropioy, npoyeH. CTOEK K [ENCTBUID XUMUKATOB M KUCHOT. Bbinyckaetca B
NIUCTax pasNnN4HOro LBETa U TOMLLMHBI.

L6

(AISI Type L6)

(UNS T61206)

VIHCTpymeHTanbHaa cTanb Asi MyaHCOHOB, BTYNOK, BbIPE3HbIX LUTAMMOB W np. Bbina
nonynspHa cpeau CesepoamepukaHCKUX CepuitHbix Npou3BoauTeneil B cepeanHe XX Beka.
BbiCOKasA NPOYHOCTb 1 XNAZOCTOMKOCTh, CTOMKOCTb K AEHCTBMIO KOppo3uu — cnabas.

Cocras: C 0.7-0.9%, Si 0.25-0.3%, Cr 1%, Mn 0.35%, Ni 1.75%.

Axanoru: lepmanus — DIN 55NiCrMoV6, Werkstoff Nr 1.2713; ANFOR, EVRONORM (®paHuus,
Espona) 55NCDV?7, 55NiCrMoV7; Poccus 5XHM; JIS (Snowms) SKT4: Uddeholm (LWseums) —
Grane.

LAK41

KopposuoHHocToitkas cranb npoussogctea Daido Steel Co., LTD, uenonb3yemas B
NPON3BOACTBE HEAIOPOTUX KYXOHHBIX U NOBAPCKMX HOXEN.

Cocras: C 0.50%; Cr 15.5%; Mo 1.0%.

LAK42

KopposuoHHocToitkas ctanb npoussoactsa Daido Steel Co., LTD, ucnonbdyemas B
NMPON3BOACTBE HEA0POrMX KYXOHHBIX M NOBAPCKUX HOXEM.

Cocras: C 0.58%; Cr 13.0%; Mo 1%.

Laminated Steel

MaKeT, KaKk NpaBuso, TPEXCNOMHBIA (pexe — NATUCINONMHbIN), TAe TBEPAbIA U3HOCOCTOMKMIA
LEHTPanbHbIA CNOW, CO3AAIOLLINIA PEXYLLYIO KPOMKY, YNIPOYHAETCS 06KNagKamMu U3 BA3KOM
MPO4HOA cTanu. B EBpone n3BeCTeH C KOHUA | ThICAYENeTUS H.3. W CBA3LIBAETCH CO
CKaHAWHABCKOW HOXEBOW TpaauLnen. 5
Lanyard Hole

OTBepCTUE B PYKOATM NS CTPAXOBOYHOTO KOPAA MM PEMHS.
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Laser Scrimshaw

MpuMeHsEMbIi B NTPOMBILLIIEHHOCTI CMOCO6 HAHECEHMS TOYEYHOr0 Y30pa Ha PYKOSTI HOXEi
nasepom.

Laser Cut

MonynapHblit B nocnefjHee JeCATUNETUE BbICOKOMPOM3BOAUTENbHbIA CNOCO6 packpos
npokata CTanu, CMiaBOB M MPOYMX JIMCTOBbIX MatepuanoB MOf 3ar0TOBKW K/MHKOB,
pyKosTed M (DypHUTYPbl CKNAAHbIX HOXEA Ha CTaHKax, OCHALUEHHbIX YFNEKUCAOTHbIM
nasepom.

Liner

Mnawka: dacoHHas MeTannuyeckas MnacTMHa Mexay KAMHKOM CKNagHOro Hoxa u
HaKnagkoi. [1Be MNaLlku MOrYT CYXWUTb U KOPMYCOM CKNagHOro Hoxa. Matepuwansi kpaite
Pa3Ho06pa3Hbl — HEPXKABEIOLLME CTaNM, TUTAHOBbIE U ANOMUHUEBbIE CMAaBbl, NATYHb.
Liner-Lock

®ukcatop KNMHKA CKNAAHOro HOXa, MPeACTaBAAOLMA COOON W3OTHYTYH 4acTb MAaLKu
(Liner), nognuparoLuyto NATKY KNWHKA. BbINONHSETCA C 3anpeccoBaHHbIM B HEe LUapuKom ans
YAEPXKAHWUA KMWHKA B 3aKPbITOM NONOXEeHWUW. PasnuyHble mogudukaumm atoro ukcaropa
HocAT Hassauus Modified Locking-Liner, Mono-Lock (cbupmbl Benchmade), Rolling Lock
(Round Eye Knife & Tool — REKAT), Compression Lock (Spyderco) u np.

Lockback

®uKcaTop KNNHKA CKNAAHOr0 HOXa C NOMOLLbIO MOANPYXMHEHHO OTKWAHOI pamkm, BbICTYN
KOTOpO#A (T.H. «co6a4ka») BXOAMT B Ma3 Ha NATKE KJWHKA M TEM CamMbiM (PUKCUPYET ero ot
CamMomnpouU3BONLHOrO CknajbiBaHus. Pas3nuyHble Moaudukauum a1oro hukcatopa HoCsAT
HazBaHus Back Lock, Mid Lock u np.

Loctite

CemencTBo pe3b60BbIX hukcatopoB upmbl  Loctite, npegcrasnsawowme co6on
O[JHOKOMMOHEHTHbIE XXUAKME KNeu (Kak NpaBuio — LMaHoaKpunarHble), KOTOPble MOHOCTbIO
3an0NHSAIT MWKPOCKONWYECKME 3a30pbl MEXAY FPaHUYHbIMU MNOCKOCTAMM Pe3bO0BbIX
COEAMHEHWNI W 3aTeM, NpU KOHTAKTe C MeTannom U OTCYTCTBUW BO3AyXa, NONMMEPU3YIOTCS B
NPOYHYI0 W TBEpAyl nnactmaccy. Hawbonee nomynspHoe CPeacTBO  MPOTUB
CaMOOTBUHYMBAHNSA KPENEXHbIX COEANHEHNI PYKOATEN CKIaAHbIX MOAENen.

Locust

[lpesecuHa, npouspactatLyas B Tponnyeckon LientpansHoin n KOxHoi Amepuke o1 Mekcuku
1o 6accerHa peku AmasoHku, — ATob6a (kypbapwn). boTaHuyeckoe Ha3saHue — Hymenaea
courbaril, Hemeukoe 1 utanbaHckoe — Courbaril, aHrnuiickoe — West Indian Locust. 3penas
[PEeBECHHA MMEET O4eHb KpacuBble M [EeKOPAaTMBHbIE TOHA OT OPaHXEBO-KOPUYHEBOTO A0
(b1oNeToBOro U TEMHO-KOPUYHEBOrO. [lpeBecuHa TAXenas, npoyHas, TBepaas M npu 3Tom
OTHOCUTENbHO anacTuyHas. OHa TpyaHO o6pabaTbiBaeTcs, HO LWAMAYeTCs U nonupyertcs
noyT¥ 10 3epkanbHoro 6necka. Mpu WnnoBke B OTAENbHBIX CAY4anX MOXET NPOABNATLCS
OKpacka nop [peBecuMHbl OT noyTv 6enoil [0 XKeNnTo-MMOHHOW. TBepAOCTb BbICOKAS.
MonynApHbIA Matepuan ans pyKosaTen.

M-2

(AISI Type M2)

(UNS T11302)

BbicTpopexyllas Monu6aeH-BoNbdpamoBas CTanb, MCNob3yemas Ha HeKOTOPbIX MOAENsx
CKNaAHbIX HOXEN 1 He6ONbLUMX HECKNAAHbIX MOAENAX.

Cocrag: C 0.82%, Mn 0.30%, Si 0.25%, Cr 4.25%, Mo 5.00%, W 6.25%, V 1.80%.

Ananoru: Tepmanus — DIN S 6-5-2, Werkstoff Nr 1.3343; ®paHumns — ANFOR, EVRONORM




Z120WDCV06-05-04-02, HS6-5-2; Poccus — P6M5, P6AMS; Anonus — JIS SKH51; UDDE-
HOLM AG (LLBeuus) — Vanadis 23.

M390

M390 Isomatrix — mapTeHCMTHas XpoOMMCTas KOPPO3WOHHOCTOMKAs CTafb NPOM3BOACTBA
Boehler Edelstahl GmbH & Co. KG (ABcTpus), UCMOnb3yemass B W3roTOBNEHWN NUTEAHbIX
(opm [Ans nnacTukoB. BbipabatbiBaeTcs C MCMONb30BAHMEM TEXHONOTMA amopdHbIX
METaNINNYECKNX CraBoB. epcrneKTUBHbIA MaTtepuan B U3roTOBNEHUN KOPPO3NOHHOCTOMKMX
KJIMHKOB, 06/1aaK0LLNX NOBbILLIEHHON U3HOCOCTONKOCTbIO.

Cocras: C 1.90%, Mn 0.30%, Si 0.60%, Cr 20.00%, Mo 1.00%, W 0.60%, V 4.00%.

Mahagoni

[pesecuHa, npouspacratoLias B LienTpanbHon AMepuke. boTaHnyeckoe HasBaHue — Swietenia
candollei, Hemeukoe — Echtes Mahagoni, aHrnuiickoe — American mahogany, UTanbsSHCKOe —
Mogano. 3penas [peBecuHa WMeeT KpaCHOBATO-KOPUYHEBbLIA LBET. TEKCTypa W CTPOEHWe
BOJIOKOH [IpeBECMHbl BecbMa pa3Ho06pasHbl. [lpeBecuHa mpo4yHas, O04eHb XOPOLUO
NonupyeTcs, YCTOMYNBA K BHELUHUM BO3LEACTBUAM.

TeepgocTb cpeaHss. MonynspHbIi MaTepuan Ha pyKosATU HOXEMN.

Marss 500

MonynspHas KOPPO3MOHHOCTOWKAs CTanb ANA HOXeid LUBEACKOro MpOnU3BOACTBA
(UDDEHOLM AG). Cocras: C 0.52%, Si 0.4%, Mn 0.6%, Cr 18%.

Matte Finish

O6uiee HasBaHMe (PUHNLIA METANMYECKIUX YaCTen PYKOSTU CKNALHOT0 HOXa: Kak npasuio,
CaTWHUPOBAHNE UMW LUTPUX.

Merbau

CopT ApeBecuHbl, npouapacrtatowleii B HOro-BoctoyHoir Asum (Manaiisus, WnpoHesus,
®ununnuHel). JlaTuHCcKoe HasBaHWe — Merbau. AdpukaHckas nopoga, o4eHb 6nm3kas no
cBoicTBaM k mep6ay — ayccus. OCHOBHOW TOH OKpacku mepbay — KOpWYHEBbIA, OT
CBETNOIN0 [0 TEMHO-KOPUYHEBOr0, MECTamu C BKpaMjeHWem XXenTbiX MPOXMIOK.
[lpeBecuHa COAePXWUT B NOpax MAcCNAHNCTbIE BELIECTBA, 04EHb TBEpAas, yCTOWYMBa K
BO3/EICTBUIO BNiarn, Mano paccbixaetcsi. B npouecce akcniyatauum mepbay TeMHeer
(oco6eHHO 6o0siee CBETNbIE Y4aCTKW), B pe3ynbrate Hero OKpacka APeBECUHbl B LENoM
BbIPaBHNBALTCH.

TBeprocTb BbicOKas. MonynspHbIA Matepuan Ha PyKoSTU HOXEA.

Micarta

lneHKocofepXXaLLnin 3NeKTPON30NALMOHHBIA MaTepuas, COCTOALLMIA U3 NONUMEPHOI NAEHKN
(Ha ocHOBe (hbeHONOANbAETNAHON, KPe30NnoanbAeruaHoi, KCUneHonoanbAernaHoin Cmosbl
WA CMONbl M3 CMeCU  (DEHONbHOTO  Cbipbs), CKEBHHOW C  PasfiM4HbIMK
3NEKTPON3ONALUMOHHBIMU ~ Bymaramn ¥ HUTAMU. 32 XOPOLIMA  BHELIHWA  BUA,
00pabatbiBagMoCTb, AO0Mr0OBEYHOCTb U CTOWKOCTb K [JEACTBUIO Bfaru Monyy4us LIUPOKOE
pacnpocTpaHeHne Ha PYKOATAX HOXeil. MOXXeT UMeTb pasnuyHble LBeTa — OT LiBeTa CII0OHOBOW
KOCTW [0 4YepHOro fepesa. OTEYECTBEHHbIE aHANOMM — ETUHAKC, NMOJENOYHbIA TEKCTONNT
BbicWero copra. PasHoBugHocTu — linen micarta (matepuan, nosy4aemblit ropsyen
(POPMOBKOW Ha OCHOBE MOOTHA) W canvas micarta (10CKyTOB MOMOTHA).

MILITEC-1

Konguuuonep wmetanna cupmsl MILITEC Incorporated Ha OCHOBE CUHTETUYECKMX
YrNeBoA40pOJ0B, UMMPErHNPYEMbIX B MOBEPXHOCTHbBIA CAOK MeTanna, NonynspHblit Ans yxoaa
32 LIAPHUPOM CKMafHbIX HOXEN 1 MEXaHU3MOM OFHECTPENbHOr0 0pyXus. CHUXAET TpeHne u
N3HOC MEeXaHW4eCKNX YacTen, NpOTUBOAENCTBYET KOPPO3MM.
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N690 .
MapTeHcuTHas XpomucTas cTanb npou3soAcTsa Boehler Edelstahl GmbH & Co. KG (Austria),

yCnoNbayemas B CEPUAHOM U3rOTOBNEHNM KINHKOB.
Cocras: C 1.07%, Cr 17.00%, V 0.10%, Co 1.5%, Mo 1.10%, Si 0.40%.
Ananory: lepmanus — DIN 105CrCoMo18-2, Werkstoff Nr 1.4528.
Nickel Silver
Cm. German Silver.
Novaculite
Cm. Arkansas Stone.
Nylon
HaitnoH (HeinoH) (aHr. nylon) — pacnpoCTpaHeHHOe 3apy69>KH9e Toprosoe Ha3BaHue
MONMAMUAHOTO BONOKHA, UCMOMb3YEMOr0 B MPOU3BOACTBE PYKOATEN U TKAHEN QNS HOXEH.
AHanor — KanpoH.
01
(AISI Type 01)
(UNS T31501)
MonynspHas Yy CeBEpPOAMEPUKAHCKMX HOXKOBLUMKOB WHCTPYMEHTanbHas cTanb An
s i r;ya:ﬂco:o;og m(TIa“GHSO(?"'/ V 0.20%, W 0.50%
TaB: C 0.90%, Mn 1.20%, Cr 0.50%, V U.2U%, .50%.
gggnorm: Tepmanus — DIN 100MnCrW4, Werkstoff Nr 1 2510; ®panuus — ANFOR, EVRONORM
90MnWCV5, 95MnWCr5; Liseuws (Uddeholm) — Arne.
Obsidian
06cUanaH (BYNKAHMYECKOE CTEKNO) — CTEKNOBUAHAA BYNKaHUECKas ropHas nopofia (kpacHas,
yepHasi, cepas, MHOrAA C KpacuBbiM OTAIMBOM) C PEXYLIMM M3NIOMOM B BMAE PAKOBYH.
06pasyeTcst Npy 3aCTbiBaHMM BA3KOI Kucnoii nasbl. JIerko nonvpyercs; npuMeHseTcs Ans
W3TOTOBNEHUS COBPEMEHHbIX HOXEBbIX PEKOHCTPYKLWiA nepBO6LITHOM KyNbTYPbI.
Parachute Cord ; .
MapaLLioTHbII LUHYP — NONYNAPHbIA MaTepuan Ans 06MOTKVI' PYKOATEi HOXEN. MpeacTasnseT
060/ 9 BHYTPEHHMX LIHYPOB W3 HEMNIOHA C BHELWHEW OMNETKOW ANA NpoYHOCTN W
[I0/IrOBEYHOCTH.
Philips Screw i .
®ypHuTypa Philips nog KpecToBoi LWnuL, nonynspHas ans c60pKM CepUiHbIX MOAENen.
Pocket Clip .
3KUM-KIANCA A8 HOLLIEHNS HOXA U IPYrOr0 MHCTPYMEHT B KapMaHe (cm. Clipit).
Polyamide
Monuamuabl — Knacc nonumepos (Hanpumep, KanpoH), u3 KoTOpOro glsromsnmorcsa
NONMaMUIHbIE MNACTMACChI, UCMONb3YEMbIe B NPOU3BOACTBE PYKOATEU HOXKEN.
Polyvinyl Chloride (PVC) . ;
Monusukunxnopug, (MBX) — AONTOBEYHbIA NNACTUK, MCMONb3YeMbIN A pyKOsiTEei HeA0pPOruxX
mogenei. YyBCTBUTEIIEH K HAarpesy.
Polypropylene ;
MoAUNPONWIEH — CUHTETUYECKWA NOSMMEP. OT14aeTCs BbICOKOW MPOYHOCTHHO npw ynape 4
MHOTOKPATHOM 13ruGe, 3HOCOCTOMKOCTbIO, HU3KOW Napo- 1 r?sonpotmuaemocmo, XOpoLuui
AManeKTpuK. MonynspeH B U3rOTOBNEHM HEAOPOTUX PYKOATEN HOXEN. Mo>eT apMnpoBaThCst
CTEK/I0BONIOKHOM.

Renaissance Wax A
MonynspHOe CPesu €BpOMeACcKNX W CeBepoamepuKeckmx KOMMEeKLUMOHEPOB aHTMUNCKoe
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CpeacTBO COEpeXxKeHns W KOHCEepBaLUWM XOMOAHOTO OPYXWS W HOXEW, W3rOTOBNEHHOE Ha
OCHOBE MOJYCUHTETUYECKOrO MMKDPOKPUCTANNNYECKOTO BOCKA W3 OKAMEHENbIX OCTaHKOB.
XVMU4ECKIN HeRTpanbHo, JOMTOBEYHO.

Rosewood

Manucangp, natuHckoe Hassanue Dalbergia nigra, ApeBecuHa, npouspacrawoLlas 8 A3um 1
HOxHoi Amepuke. K Hambonee pacnpoCTPaHeHHbIM B M3TOTOBNEHWN PYKOATEA OTHOCAT
paszHoBuaHocTi Brazilian Rosewood, South American Cocobolo, Laos Flamewood,
Honduran Rosewood, Indonesian Rosewood n Kingwood. Cnenas ApeBecuHa 0Tnn4aeTcs
pa3Ho06pa3nem OTTEeHKOB, OT TEMHOMO U TEMHO-KOPUYHEBOIO 40 PO30BOr0 U (PUONETOBOrO
¢ 6onee CBETNbIMW NPOAONbHbIMU NpPOXWUNKaMKW. Ha cpe3e BUAHLI  BbIXOAbI
MHOTO4MCNEHHBIX NOP (KaHaN0B) B BUAE MENKNX YEPHbIX TO4EK unn yeptoyek. OTnuyaercs
BbICOKOWA TBEPAOCTbIO M MPOYHOCTBIO, HO MPU 3TOM XOPOLLIO NOAAAETCA MEXaHW4ecKow
06paboTke, WANMOBKE U NONMPOBKE. [lOMYNAPHLIA MaTepuan ANs WU3roToOBAEHUS
pyKoSTEN.

Rostfrei

Hepxasetoluas crans (Hem.) — cm. Stainless Steel.

Rucarta

CnomcTbIi UCKYCCTBEHHbI MaTepuan Ha OCHOBE TKaHW U (DEeHON0ANbAErMAHOA CMOSbI, CM.
Micarta.

RWL 34

Cranb, 6n13kas no coctasy K ATS 34, [ONONHUTENIbHO NErMpoBaHHas BaHaaMeM, nojy4aemas
Mo TEXHONOrMM amop(HbIX METanIMYeckux CnnaBoB NPou3BOACTBA (hupmbl Soderfors
(Lseuus). MonynsipHblit MaTepuan cpeamn HOXoBLUMKOB CeBepHoi EBponbl.

Cocras: C 1,05%; Mn 0,5%; Cr 14,0%; Si 0,5%; Mo 4,0%; V 0,2%.

Sambar

KpynHblii BUA OneHs, pacnpocTpaHeHHblit B VHanm n KOro-BoctoqHon Asum, por KOToporo
MCNONb3YETCA HA PYKOATW HOXeEN. Takxe M3BECTeH Nof Ha3BaHvem Stag u India stag.
Sandvic 12C27

WNHcTpymeHTanbHas ctanb cupmbl Sandvic AB (LUseuws), monynapHbii marepuan Ans
M3rOTOBNEHNUA KNMHKOB CepuitHbix Mogenen. 061afaeT MOHWXEHHbIM COLEepXaHUueMm
npumecen — cepbl U hocdopa.

Cocras: C 0.6%, Mn 0.35%, Cr 14.0%.

San Mai

OT ANOHCKOrO «Tpy cnos» — cM. laminated steel. [MaTeHToBaHHOE amepukaHckoi upmoii Cold
Steel Ha3BaHWe TPEXCNOAHOTO Maketa W3 KOPPO3MOHHOCTOMKMX CTaneil — CepaLeBuHa u3
AUS8 u o6nagkm 13 420J2.

Satin Finish

CatuHupoBaHue (MatupoBaHue) — (PUHULWIHAA 06paboTKa, Mpu KOTOPOW HA MOBEPXHOCTH
0CTaKTCA cnedbl 0T abpaswsa, — T.H. MUKPOLITPUX. PacnpocTpaHeHa Ha KYXOHHbIX HOXaXx, T.K.
NPensTCTBYET NPUINNAHUIO K KNWHKY TOHKUX TOMTUKOB NPOJYKTOB.

Santroprene

OKpalumBaemblii B pa3finyHble LBeTa r1OKMiA PE3VHOBbIA NOANUMEP, UCMOMb3YeMblil B Ka4eCTBe
BCTABOK B PYKOATI ANA YNY4LIEHNS 3PrOHOMUYHOCTH.

Scrimshaw
[ekopaTuBHas pe3bba Ha PakOBWHE M KOCTW, MPeAcTaBnsiowas Co60A PUCYHOK W3
YNOPSACYEHHbIX TOYEK W LUTPUXOB, 3aM0HEHHbIX MMrMEHTOM. [onynspHbIA cnoco6 NpuaaHus
U3AeNUAM XyL0XKECTBEHHO-AEeKOPATUBHOrO BUAA, NCNOMb3YEMbIA HA PYKOATAX.
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Sermollan 5
ynpyruii nonumep, 00ECNEYMBAIOLMA HAAEXHOCTb YABPXAHUA PYKOATH 1 CTOVKOCTb K
BO3AENCTBIIO GaKTEpHiA, NPUMEHsIEMbIil hMpMOt Spyderco Ha KyxoHHoit cepuu Pro Gulinaire.
Serrator

3y6uaras pexyLuas Kpomka.

SGPS (Super Gold Powder Steel) ‘ :
AMOHCKas CTaNb C BbICOKOI CTOMKOCTbIO K KOPPO3H, pa3paboTanHas vpmoi Takefu Special
Steel Co., Ltd. (INoHUs) ANst NPOM3BOACTBA BbICOKOKAYECTBEHHOTO PEXYLLEro UHCTPYMEHT.
Matepuan MCnosb3yeTcs Ha CepuiHbIX HOXax, MPOU3BOAUMBIX B AnoHnn pagomM upm
(Fallkniven (LLseuus)). _

Cocrag: C 1.40%: Cr 15%; Mn 0.4%; Mo 2.8%; Si 0.50%; V 2.0%

Silver 1 K ]
«Cepe6psiHas 1» cTanb — TOproas Mapka kopnopauiu Hitachi Metals (ﬂnonwa),unonynapﬂbm
matepuan B W3rOTOBMEHUM KOPPO3MOHHOCTOWKUX KNMHKOB NOBAPCKUX HOXEN U 6bITOBBIX
HOXHWL,.

Cocras: C 0.80-0.90%: Mn 0.35-0.75%; Si 0.35%; Cr 15.0-17.0%; Mo 0.30-0.50%.

Silver 3 )
«CepebpsiHasi 3» cTasb — TOProBas Mapka kopropauuu Hitachi Metals (ﬂn0Hwﬂ)Lnonynapr|M
matepuan B U3roTOBEHWM KOPPOSUOHHOCTOVKMX KMMHKOB MOBAPCKUX HOXEW W 6bITOBBIX
HOXHNL,.

Cocras: C 0.95-1.10 %; Mn 0.60-1.00%; Si 0.35%; Cr 13.0-14.5%.

Silver 5 SR i
«CepebpsiHas 5» cTanb — TOProBas Mapka koprnopauuu Hitachi Metals (ﬂnonma)L nonyNApHbIA
matepuan B W3rOTOBMIEHUN KOPPO3MOHHOCTOVKUX KMMHKOB MOBApPCKUX HOXEW 6bITOBbIX
HOXHMULL. ,

Cocras: 0.60-0.70 %C; 0.60-0.80% Mn; 0.35% Si; 12.5-13.5% Cr.

Silver Steel

«Cepe6psaHas» cTasnb — nonynspHas 8 CesepHoit EBpone B KOHUE XIX — Hayane XX Beka cTanb,
UCNonb3ayemas ANs KAWHKOB, NPy M3roTOBAEHUM KOTOPOV ANA NPeAOTBPALLEHNS BbIrOPaHUA
yrMepo/ia B KOBLUE WCMOMb30BAN0Ch Cepespo. B HE3HAUTENbHBIX KONMHECTBAX ucnonb3yercs
PAZOM eBPONEVCKINX NPON3BOANTENEN.

CocTas COBPEMEHHbIX Mapok: C 1.1-1.2%, Si 0.1-0.2%; Cr 0.5-0.5%, Mn 0.3-0.4%.

SK5

MonynApHas B U3rOTOBNEHNM HOXEIA SMOHCKas YrNePOANCTas MHCTPYMEHTNIbHAA CTaflb.
Cocras: C 0.8-0.9%: Si <0.35%; Mn <0.5%; P <0.030%; S <0.030%.

Slip Joint

CKNaHOi HOX C NOANPY)KUHEHHbIMM MATKAMU KIMHKOB, HE UMEtoLLIMAA (hukcatopa KIuHKa B
OTKPLITOM ¥ 3aKPbITOM MONOXEHUM, WK 63 NPYXWH BoOG6LLE.

SLD

MonynspHas Ha SANOHCKIMX MOBAPCKUX HOXax Mapka KOPPO3MOHHOCTOMKOIA CTamN.

Cocras: C 1.40...1.60%: Cr 11.0...13.0%; Mn 0.30..0.60%; Si 0.15...0.35%; V 0.2...0.5%.
S-STAR

Koppo3noHHOCTOMKAA CTanb MPOU3BOACTBA Daido Steel Co., Ltd., ucnonb3yemas B
NPOV3BOACTBE HEAOPOrX KYXOHHbIX U NOBapPCKUX HOXel, 6nn3kas no cocTasy K 420J2.
Spacer

[leKopaTvBHble NPOCTABKM M3 KOXM, METasna, pora u np. mMarepuancs, Ucnonb3yemble And
YKpaLLEHUS PYKOATH.
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SpyderEdge

3anarteHTOBaHHbIi hupmoii Spyderco 3y64aTblii NPOGKIb PeXxyLLei KPOMKK Cneunduyeckoil
hopmbl.

SRK-8

MonynspHas Ha ANOHCKWUX HOXaX, Py6ALMX U CeNbKOXO3SMCTBEHHbIX MHCTPYMEHTAX Mapka
MHCTPYMEHTaIbHON CTanu.

Cocras: C 0.95...1.10%; Cr 0.20...0.50%; Mn 0.25%; Si 0.30%.

SRS15

lMonynspHas Ha ANOHCKMX NOBAPCKMX HOXAxX Mapka KOpPPO3MOHHOCTOMKOW CTanu.

Cocras: C 1.50%; Cr 13%; Mn 0.3%; Mo 2.8%; Si 0.30%; V 1.5%; W 1.25%.

Stainless Steel

Hepxasetowas cranb. Takke nucnonbayotcs 0603HaveHus Rostfrei (Hem.) u Inox (dp.).
TepmuH 6€3 yKa3aHWs KOHKPETHOW MapkW, Kak npasuno, roBoput 06 WCMONb30BaHUM
HU3KOYrnepoaucTbix ctaned tuna 420 u avanoros. CrefyeT OTMETUTb HEKOTOPYHO
HEKOPPEKTHOCTb TepMuHa. Ha camom [efie HepXKaBetoLumMu Npu HOPMaNibHbIX YCIIOBUAX
ABNAIOTCA Te Pa3HOBUAHOCTA XPOMUCTbIX CTanei, KOTopble UMetoT B cBoeM cocTase A0 0.15%
yrnepoja, He NMofBEePXXeHbl 3aKaske U KOTOpble B MPOU3BOLCTBE KNMHKOB HE UCMOMb3YHOTCA.
STELLITE 6BH

Ko6anbToBblii Cnnae, 3anaTeHTOBaHHbIA amepukaHckol (hupmoi Deloro, o6nagarowmi
BbICOKOW M3HOCOCTOMKOCTLH) 1 KOPPO3MOHHON CTOMKOCTbO 32 CHET CTPYKTYPbl — Kap6uaoB
XpoMa M Bonbpama B BS3KO K0OanbToBOii Matpuue. AHanor — Talonite. MonynspHbii
matepuan Ans rof0BOK PEXYWEero WHCTpymMeHTa, pabo4ux 4acTed [ApO6UITbHOTO
060pyA0BaHNS 1 LITYYHBIX HOXKEN.

CoctaB: Ni 3%; Si 2%; Fe 3%; Mn 2%; Cr 28%...32%; Mo 1.5%; W 3.5...5.5%;
€ 0.9..1.4%.

Sub Hilt

BTopas rapaa Ha pykosiTi — ynop Mexzy ykasaTenbHbiM U CPeAHUM nanbliemM. BcTpeyaercs Ha
HEKOTOPbIX CEBEPOAMEPUKAHCKIX U MHAOKUTANCKMX BOEBBIX HOXaX.

Swedge

Ckoc o6yxa, «wly4ka». byay4n 3aTo4eHHbIM, HOCUT Ha3BaHue False Edge (chanblunessue).
T508

®paHuysckas cTanb, nateHToBaHHas cupmon Dauphinox, Ans NPOM3BOACTBA HOXEW
(cepuitHbIX 1 aBTOPCKUX), @ TaKXe pexyLuero uHetpymenta. Gocras: C 0.5%; Cr 8.0%.

T113

®paHuy3ckas KOpPpPO3MOHHOCTOKAs CTanb, nateHToBaHHas dupmoin Dauphinox, ans
nponaBoacTBa Hoxeir. Coctas: C 0.95%; Cr 13.4%.

Talonite

Ko6anbToBbI Cnfias, 3anateHToBaHHbld hupmon Carbide Processors, Inc, 6nu3kuii o
coctaBy Kk Stellite 6BH, nononHutensHo noasepraemblii npokaty 1 ctapenuto. O6napaet
nyywein o6pabatbiBaeMocTbio B cpasHeHun co Stellite 6BH. MonynspHbid matepuan ans
U3rOTOBJIEHUS LUTY4HbIX U MArOCEPUAHbIX HOXKEl C NOBbILLEHHOW KOPPO3MOHHOM CTOMKOCTbIO
1 CTONKOCTBIO PEXYLLEN KPOMKM.

Tasou-kou

KOHCTpYKUMA KNHKA — TPEXCMOMHBINA NaKeT (ANOHCK).

Teflon

[MonutetpadTopatuieH (TednoH, roponnact-4).

TenoH MCMOMb3YeTCd B XMMUYECKOM MALUMHOCTPOEHUM [N U3TOTOBJIEHUS MIIACTUH,
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KPaHOB, BEHTU/EW, KNnanaHoB W T.4., NPUMEHSEMbIX B YCNOBUAX LUNPOKOTO
TemnepatypHoro fguanasoHa (-260 °C po +300 °C) B cpefie KOHUEHTPUPOBAHHbBIX
MUHEPAJbHbIX KNCOT. XNMUYECKas CTOMKOCTb U HU3KMIA KOS(DMULMEHT TPEHUS caenanu
Te/I0H NONYNAPHLIM MaTepuanom As aHTMKOPPO3NOHHON 3aLuThl KIMHKOB. He roproy,
MMEET XOpOoLiMe AM3NEKTPUYECKWe CBOWCTBA, HE TUTPOCKOMMUYEH, (HU3NONOrUYecKu
HelTpaneH. B npou3BOACTBE HOXEW WMCMONb3YeTCs ANA 3aluTbl MeTanna KnuHka.
ECTECTBEHHbIA LBET — CBET/bIA, NOMYNPO3payHblil. LIBET MOKPbLITUS, HAHOCMMOrO Ha
KNWUHOK, Kak npasunio, — YepHbIi.

Tek-Lok

MNacTUKOBbIN 3aXuM, 3anaTeHTOBaHHbI Pobeptom Tepayonoir u Tumom BeHxepom
(US Patent # 6,145,169), N03BONSOLNIA MHOTOMO3ULMOHHDIA MOABEC HOXEH (06bI4HO M3
marepuana Kydex) n ux HaaeBaHue-CHsTUE 63 CHATUS CHAPSKEHUS.

TEX-TUFF

CTEK/OTEKCTONNT Ha 0CHOBE (DEHOJbHBIX CBASYIOLLMX U CTEKNOTKAHW. LIBET — TEMHO-KpaCHbIi
" YEpHbIA, MO BUAY HANOMUHAET MNEHKOCOAEPXKALLMIA 3NEKTPOU3ONALMOHHBIA MaTepuan Ha
0CHOBE NONOTHA. [MPOYHbIA 1 NNOTHbIA. MonynspHbIA MaTepuan Ans Haknagok PykosTen
CKNaaHbIX MOJesen.

Torx

®ypHUTYpa NOJ OTBEPTKY «LUECTUrPAHHMK-3BE3A04KA», NOMyNAPHas AR COOPKI CepUIHBIX
CKMaaHbIX MOfenen.

Tuf-Cloth

MonynspHbiA NpoykT dupmbl Sentry Solutions Ltd. — cneuunansHas Tkaub, NpoONUTaHHAs
nneHo4Hon cmaskoi TUF-GLIDE, ans yxoaa 3a opyxuem n HOXamu.

TUF-GLIDE

lneHo4Has cMaska Ha OCHOBE MUHEPaNbHbIX CMUPTOB OT upmbl Sentry Solutions Ltd. —
3amefnuTenb KOPPO3nu 1 CMaska Ha 3aMeHy mMacniam u cunukoHam. 06ecneyuBaeT HeNUMKYHO
W1 CTOMKYHO K U3HOCY MIEHOYHYH 3aLLMTY MEXaHU4EeCKUM YacTsIM U MOBEPXHOCTAM OPYXUs,
HOXEH, MHCTPYMEHTOB 1 np. beaspedeH Ans ApeBecuHbl. MonynspHoe CpeacTso yxoda 3a
MEXaH13MOM LUapHMpa HOXa.

Tagua Nut

HekpynHbIi opex nanbmbl Tarya (CpegHuii Bec opexa — 25-40 rp), Wnn Kak ero eLue HasblBawT
«/eranbHas CioHoBas KOCTb». PacTuTenbHblil matepuan — nonynsipHas 3ameHa CIIOHOBOIA
KOCTHW, 3ampeLLeHHO K WMCrOib30BaHUI0 NPUPOLOOXPaHHBLIM 3aKOHOAATENIbCTBOM MHOMMX
CTpaH.

Thong Hole

OtBepcTue B roioBKe PyKosiTW NS NPO/JeBaHUs CTPAXOBOYHOTO KOPAA.

Titanium alloy

TuTaHOBbIE CMNaBbl — MOMYNAPHBIA MaTepuan B W3rOTOBNGHUM 3AMKOB W pyKOSTEd
COBPEMEHHbIX CKNafHbIX MOAenei. Bbicokas MPOYHOCTb, NErKOCTb, MBHOCOCTOMKOCTD,
KOPPO31OHHAA CTOMKOCTb. Hanbonee nonynspHas pa3HOBUAHOCTb — TUTAHOBINA cnnaB BAL-
4V, ucnonb3yemblit B M3rOTOBMIEHUN NAaLleK, HAKNMAZOK U MPUTUHOB CKNAgHbIX HOXeHd, a
TaKXe KNHKOB HEAOPOruX MoJenei Ans naiBuHra.

Turkey stone

MenkosepHucTas KpemHuCTasi ropHasi nopofa, WUCMOMb3yemas B T.4. ANS M3rOTOBJEHUS
TOYUNbHBIX KamHew, foObiBaemas B LieHTpanbHoii Typuun.

UHC steel

(Ultra High Carbon) — Bbicokoyrnepoauctas (okono 1.5% C) cTasnb, UCMosib3yemas B MOAENsX
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HOXeii (hMHCKOro npoussoauTens Xeimo Posennu.

Vapor Honed

MapoBo3ayLuHas neckocTpyiHas 06paboTka, 6113kas no ceocTBam K APO6ECTPYIAHON, ¢ Tem
OT/IM4MEM, 4TO NPOU3BOAUTCA MENKMM 3epHOM C BOAON. bonee gopora, 4em Apo6ecTpyiinas,
UCMONb3YETCH ANA (OUHULLHBIX Onepauuin Ha psge AOPOrux Moaenei Hoxen. Pesynsrar —
NOBEPXHOCTb, 61U3KasA MO Ka4eCTBY K MOSMPOBAHHOIA.

VG-2

fInoHCKasn KOpPPO3NOHHOCTONKAs CTanb, pa3pabotaHHas dupmoin Takefu Special Steel Co., Ltd.
(AnoHus) Ans 06KNagoK MHOrOCMOMHBIX KYXOHHbBIX HOXEN.

VG-10

SINOHCKas KOPPO3MOHHOCTOIIKAS CTasb, pa3paboTaHHas upmoii Takefu Special Steel Co., Ltd.
(AnoHus), NpUMEHAETCA ANA PEXYLLEro WHCTPYMeHTa NoBapoB U CafoBoAoB. V3BecTHa nop
HasBaHuem V-Gold Ne10. MonynspHbli MaTepuan Ha CepUAHbIX HOXax psaga cupwm,
npou3soaumsix B Anonuu (Fallkniven (LLIseums), Spyderco (CLLA)).

Cocras: C 0.95-1.05%; Cr 14.50-15.50%; Co 1.30-1.50%; Mn 0.50%; Mo 0.90-1.20%.
Volcano Grip

Toprosas mapka — Ha3BaHue pudnesus 0co6oro npoduns pykosTeid U3 apMUPOBAHHOrO
CTEKNOBOJIOKHOM KarpoHa Ans npuaaHns e NoBbILEHHbIX aHTU(PUKLMOHHbIX CBOWCTB Npu
yAaepXXaHuu pyKkom.

w1

(UNS T72301)

WNHCTpyMeHTanbHan amepukaHckas Ctanb, NonynspHas B U3roTOBNEHUA HOXEMN.

Cocras: C 1.05%, Mn 0.20%, Si 0.20%.

Ananoru: Poccus — V8T, lepmanus — DIN C60W, Anoxus — JIS SK5.

Wenge

[lepeBo BeHre, 6oTaHuyeckoe Ha3paHue — Millettia laurenti, Hemelkoe, aHrmuiAckoe K
uTanbsiHckoe HassaHus — Wenge. [pou3pactaet B TPOMWUYECKUX [KYHIASX 3anagHoi
Adpuku. [pesecuHa Tsxenas, yctoi4mea K [aBneHuto u u3ruby. B nopax ApeBecuHbl
COZIEPXKMTCA MHOTO MUHEPASbHBIX U MACNAHUCTbIX BELLECTB, NPEAOTBPALLAIOLINX THUEHNE
u nospexpaeHue 6uospeauTensmu. LIBeT — OT 3010TUCTO-KOPUYHEBOW A0 TEMHO-
KOPUYHEBOW C YepHbIMM npoxunkamu. CTpykTypa KpynHas, POBHOBONIOKHMUCTAA,
[PEBECUHA 04eHb [leKopaTuBHas, NioTHas v TBepaas. MonynspHbii MaTepuan Ha OTAenKy
LUTY4HbIX MOJenen.

White Paper #1 (Shiro Gami #1)

BbicOKOyrnepoancTas MHCTPYMeHTanbHas CTanb Npou3BoAcTBa kopnopauuu Hitachi Metals
(AnoHKA), NonyNspHbIiA MaTepuan B N3roTOBMEHUN KIIMHKOB BbICOKOKA4ECTBEHHbIX MOBAPCKMX
1 NPOMBILLTEHHbIX HOXEHN.

Cocras: C 1.20-1.40%; Mn 0.20 — 0.30%; Si 0.10-0.20%.

White Paper #2 (Shiro Gami #2)

BbICOKOYrnepoancTas MHCTPyMeHTanNbHas CTanb MPoM3BOACTBA Kopnopauuu Hitachi Metals
(AnoHus), nonynApHbIA Matepuan B U3roTOBNEHUM KITMHKOB MOBAPCKWUX HOXEIA, KOC, TOMOPOB,
CTamecok.

Cocras: C 1.00-1.20%; Mn 0.20-0.30%; Si 0.10-0.20%.

White Paper #3 (Shiro Gami #3)

BbICOKOYIMEepoaUCTas MHCTPyMEHTalNbHas CTanb NPOM3BOACTBA Kopropauwmn Hitachi Metals
(AnoHua), nonynspHblii Martepuan B W3rOTOBMIEHMM KIMHKOB, KOC, TOMOPOB, CTamecok,
MOBapPCKNX HOXEN, MPOMBILLIEHHBIX HOXEN.
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Cocras: G 0.80-0.90%; Mn 0.20-0.30%; Si 0.10-0.20%.

Wootz

ByTu, 6ynart. B 3apy6exxHoi NepuoanKe BbIAENAOT APEBHIIA BYTL (MHANACKWA 1 NEpCUACKMiA)
1 COBPEMEHHBIN.

X-15 (X15TN)

(MpaHLy3ckas KOppo3MOHHOCTORKaA cTanb 0T upmbl Aubert & Duval, ucnonb3yemas B
npou3sofcTBe Hoxei. OgHa M3 ee PasHOBMAHOCTEW WCMONMb3oBanach MOL HasBaHWEM
XD15NW (AMS 5925) B aBnakoCMU4ECKOIA 0TPacnu Ans NOALKUNHUKOB. TBEPAOCTb MaTepuana
knuHkoB — 58-60 HRC. [lo 3asBnexut0 npownssoauTenein o6nagaer ynyyLeHHON
KOPPO3WOHHOM CTOMKOCTbID W MPOYHOCTLIO B CpaBHeHMM ¢ ATS-34. O6patHas CTOpOHa —
HEKOTOPOE CHUKEHWE UBHOCOCTONKOCTU PEXYLLEeN KPOMKK.

Cocras: C 0.4%; Cr 15.5%; Mo 2.0%; V 0.3%; N 0.2%.

YC3

lMonynspHas Ha INOHCKWX NOBAPCKMX HOXax Mapka yrnepoancToii cranu.

Cocras: G 1.0...1.10%; Cr 0.20...0.50%; Mn <0.50%; Si <0.35%.

ZDP-189

Paspa6otaHHas B 1996 Hitachi Metals (inoHWs) Ha OCHOBE TEXHONOTWM aAMOPMHLIX
METaIINYeCKuUX CNIaBOB BbICOKOYrNEPOANCTAA CTalb, NCNOMb3yeMasi B U3rOTOBNEHUN HOXEA.
Cocras: C 2.90-3.00%; Si 0.35; Cr 19.00-20.50%; Mo 0.90-1.00%; V 0.25-0.35%.

ZDP-247

BbicokoyrnepoaucTas iNOHCKas KOPPO3MOHOCTOMkas crtanb Hitachi Metals (inowus),
npuMeHsieMas B U3rOTOBMEHWUN NOBAPCKMX HOXeW. CocTas cTanu He 06Hapof0BaH.

Zirconia

Oxeng umpkonus (Zr0.) — matepuan, 06nagaroLuii BbICOKOM TBEPAOCTbIO, UCMONb3YeMblil B
U3rOTOBMIEHUN KNMHKOB W3 KEpamuki 1 abpasuBHbIX NeHT. OTNNYHAA CTONKOCTb pexyLued
KPOMKW, TPYAHbI B MEPETOHKE, XPYNKM.

Zytel

3aitens (Zytel — chupmeHHoe HasBaHume DuPont) — HeinoHoBas cmona (kanpoH),
reTeporeHHas NoNMMepHas cUcTema, COCTOALLAA U3 NONMAMUAHOA MAaTpULbl, aDMUPOBAHHOM
U3MenbYeHHbIM YrepoaHbIM BOJIOKHOM UK CTEKNOBOIOKHOM (COAEPXXaHWe HanonHuTens ot
25 po 50% wmacc. TexHonoruyeH, o6nagaet MOBLILEHHOA XUMUYECKOW CTOWKOCTbLIO;
CTabuUNbHOCTLIO pa3mMepoB AeTanen npu U3MEHEeHUU TeMNEepaTypbl; BbICOKMMMU MPOYHOCTHLIMM
XapakTepucTUKamu; MOHMKEHHbIM KO3(dULMEeHTOM TpeHus B 1,5-2 pasa; BbICOKOI
M3HOCOCTOWKOCTHIO 1 YCTONYMBOCTHIO K BO3AENCTBUIO abpas3nBHbIX CPEf; XOPOLLE 3N1eKTpo-
W TensoCTOMKOCTbIO; aHTUCTaTU4ecKUMKU CBOWCTBaMU. licnonb3yetcs B M3roTOBNEHUM
PYKOSTEN CKNagHbIX MOAenei.
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Publications; (April 2000).

Marepuans! XypHanos:

Metannyprus, Hoxb, Blade, Knife World, Knives lllustrated, Tactical Knives, exerogHuka
Knives 1990-x — 2000-x rr., aBTopoB J1.ApxaHrensbckoro, [.Camoiinosa, [.Monumaruna,
I.MpokonetkoBa, A.MapbsiHko, B.Tersuola, B.Levine, M.Carter, R. Parsons.

CrnpaBo4HO-MHMOPMALMOHHBIE MaTepuanbl upm:

Crucible Materials Corporation (CLUA), Uddeholm AG (LUeuns-Asctpus), Hitachi Metals
(Anonus), Daido Steel Co, Ltd (AnoHus), Erasteel SA (LLBeums), Scana Steel Soderfors AG
(LUeuns), Sandvik AB (LLIBeuns), Scana Steel Soderfors AB (LLIBeuus), Soderfors Powder AB
(LLiBeunst), Damasteel AB (LLseuus), Boehler Edelstahl GmbH & Co. (ABctpus), Bonpertuis
(®panums), Timken Latrobe Steel (CLUA), Takefu Special Steel Co., Ltd (AnoHus), Aichi Steel
Works (inonus), Cutlery & Allied Trades Research Association (Benukobputanus).

PeknamHble matepuansl Gupm:
Spyderco, Benchmade, KAI, Hattory, Kitano Edge, David Boye Knives, Chris Reeve Knives,
Kyocera, Mad Dog Knives, Dick GmbH, Akashi-Kiko Co., Ltd., Watanabe Blade, Seki Direct.
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