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CKHE HCCIIEJIOBAHUSI HE BBUIBUIM Pa3pylICHUH MOBEPX-
HocTel 3THX 00pasnos. [lomydeHHBIE pe3ynabTaThl MO-
3BOJIIFOT YTBEPKAATh, UTO JIA3EPHOE YIIPOUHEHNUE MOXKET
ObITH APPEKTUBHBIM METOJIOM MOBBIIICHHUSI KOHTAKTHOM
YCTaJIOCTHOM IMPOYHOCTH TOJIKO B TOM CIydae, ecllu
obecrieunBaeTcst TNIyOMHHass KOHTaKTHAs IPOYHOCTD
ynpouHeHHOro ciuos. IloBepxXHOCTHasi ~KOHTaKTHas
MIPOYHOCTH OIPEAEISIETCSI OTHOCUTEIBHBIM PaCIIONIONKe-
HHEM 00pabOTaHHBIX J1a3€POM YYAaCTKOB Ha pabodeit
ITOBEPXHOCTH 3y0UaToro Kojeca.

HeoOxomumMble mapamMeTpsl  yIPOYHEHHOTO — CIIOS
U IIpe/ieNIbHbIE KOHTaKTHBIE HAINpPsHKEHHUST MOTYT OBITh
Hal/IeHbl C MOMOUIbIO PACYETHO-TEOPETUUECKON MOJENH
[IIyOMHHOTO KOHTaKTHOTO pPa3pyLICHUsI MOBEPXHOCTHO
ynpouneHHbIX netaneit [1, 2]. Ucxonms u3 ¢usuyeckoit
MOJIENIN KOHTaKTHOT'O Pa3pylIeHHs BBICOKYIO KOHTAKTHYIO
MIPOYHOCTH JICTAJICH, YMPOYHEHHBIX JIA3€POM, MOKHO
OOBSICHUTH OCOOBIM CTPYKTYPHBIM COCTOSTHUEM IOBEpX-
HOCTHOTO CJIOS. AyCTEHHTHO-MAapTEeHCHTHAsI CTPYKTYpa,
oOnajarommasi BBICOKOW JIMCHEPCHOCTBIO, TBEPAOCTHIO
1 IUTACTUYHOCTBIO, YCTOHYMBA K YIIPYTOIUIACTHYECKUM
nedopManusiM, MOITOMY TPOLECC HAKOIUIEHHS YIPYTo-
IUTaCTHIECKNX NedopManiii B JIOKaJbHBIX OO0BEMax VII-
POYHEHHOTO JIa3epoM MeTajlla IIPH LUKINYECKOM KOH-
TaKTHOM HArpy)KeHWH HE MPUBOIUT K HEOOpPAaTHMBIM
CTPYKTYPHBIM IPEBPALIECHUAM U 00pPa30BaHHUIO HEYCTOM-
YHMBBIX XPYIKHX BTOPUYHBIX CTPYKTYp, HAllpUMeEp, TAKUX,
KaKk HEOTHYILEHHBbIM MapTeHcut. lccrnenoBaHusAMH ITO-
BEPXHOCTHOT'O CJIOSI TIOCTIE MCIIBITAHUH OBLIO yCTaHOBIIE-
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HO, YTO COOTHOLICHHE OOBEMOB CTPYKTYPHBIX (a3 u KO-
JIMYECTBO OCTATOYHOT'O ayCTECHUTA B TOBEPXHOCTHOM CIIOE€
TIOCJIE JUIUTENILHOTO HArpy KEHHsI MPAKTUUECKH HE H3Me-
HIJIOCh. Ha moBbIene KOHTaKTHON IPOYHOCTH CYIIECT-
BEHHOE BIIMSHHE OKa3bIBAacT TaKXKe ONaronpusTHOE OCTa-
TOYHBIC HATIPSDKEHUS CXKaTHsl, 00YCIIOBJICHHBIE BBICOKIMH
CKOPOCTSIMHU TETUIOBOTO BO3/ICHCTBHSI.

[Tosy4eHHbIE pe3yNbTaThl CBHIECTEILCTBYIOT O TOM,
YTO Ja3epHOE YNPOYHECHUE SBISCTCA BBHICOKOI(PPEKTHB-
HBIM METOJIOM IOBBIIICHUS] HECYIIeH CIIOCOOHOCTH BBI-
COKOHArpyKeHHBIX 3yOuaTblX KOJIeC, TpPaHCMHUCCHH
u npuBosioB. [Ipy ucHbITaHUAX AeTajeldl yNpPOYHEHHBIX
ma3zepoM ObUT BBIABICH 3((dekT camoopraHW3amuu Io-
BEPXHOCTEH TpeHWs,, B pe3yibTare 4ero (popMupyercs
ONTHUMAITBHBIA MHKpOpenbed, KOTOPBI XapaKTepu3yeT-
csi OONBIIMMHU pagMycaMH MUKpOHepoBHocTeil. Takoi
MHKpOpensed crocoOCTBYeT 00pa30BaHUIO YIIPYTOILIA-
CTUYECKOM MacCsHOM IJIEHKH, pa3/elIaonieil MOBEepXHO-
CTH KOHTaKTa 3yOBheB, YTO TAKKe OJIATONPUSATHO CKa3bI-
BaeTcsl Ha CONPOTHUBIISIEMOCTH HM3HAIIMBAHUIO M pas3py-
IICHUSIM.
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IPOBJEMbBI CTAHAAPTU3ALIAH B OBJIACTH 3YBYATBIX IEPEJIAY
N HEKOTOPBIE PE3YJIBTATBI PASPABOTKW HOPMATUBHOU JTOKYMEHTALIUN
Yacrtp 1. CTanaapTuzanus B 00J1aCTH TOYHOCTH, BUA0B MOBPEKIEHH M U3Tr0TOBJIEHUS

3y0uaThIX nepeaav

BBenenne

JTHOM W3 aKTyaJbHBIX MpoOJIeM B CTaHAAPTH3A-

UM 3yOuaThIX Tepenad, YIUThIBas COBPEMEH-

HOE COCTOSIHME MX TPOU3BOACTBA B Pa3HBIX
OTpaciisIX MAIIMHOCTPOCHHMSI, SIBIISIETCS TapMOHHU3AINS
HauuoHanbHbIX cTanaapToB 'OCT ¢ MexayHapoIHBIMU
ISO u HauMOHANBHBIMU CTaHAApPTaMU 3apyOeKHBIX

CTpaH, B MIEPBYIO oUyepeIb HeMelKuMu ctanaaptamu DIN.
C onHO#M CTOPOHBI, KaKk OyZeT MOKa3aHO HIKE, 3aKa3 3a-
py6exnoro 3ybooOpabaTsiBaromero 0o0OPYAOBaHUS, IO
TEeXHHUECKUM TpeboBaHusM cooTBercTByronmx I['OCT,
3apaHee CHM)KAeT KayeCTBO UX IIPOM3BOCTBA, HO, C JpY-
roif croponsl, orcyrctBue B ctanaaprax I'OCT tpeboa-
HUH TI0 00eCIieueHnIo pecypca HaJleKHOCTH, paboTocto-
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COOHOCTH, YpOBHA IIyMa W BUOpammid W JIPYTHX 3KC-
IUTyaTallMOHHBIX TpeOOBaHMI K 3yO4aThIM meperadam
3aTPyIHIET SKCHOPT OTEYECTBEHHBIMH IMPOU3BOIUTENIS-
MU KOHKYPEHTHOU NMPOAYKIIMH HA BHEIIHUNA PHIHOK.

Takum 00pa3oM, aKTyaJbHbIM CTaHOBHTCS BOIIPOC
Pa3paboTKK PeKOMEH/IAlMH M0 CO3/IaHMI0 TIPOEKTa HOBBIX
0a30BBIX CTaHAAPTOB (B YaCTHOCTH, CTaHAAPTOB, perija-
MEHTHPYIOLIMX TOKA3aTesll TOYHOCTH M CTaHAAPTOB IO
pacdeTy HeCyIled CIOCOOHOCTH 3yOuaThIX —Tmepemad
U 1p.), HE IMPOTHUBOpEYANIMX TPEOOBAHHUSIM CTAaH/IAPTOB
ISO 1 coxpansromyx MoJIe3HbIE CTOPOHBI OTEUECTBEHHBIX
JIOKyMEHTOB, MMEIOIINX MHOTOJISTHHH OIIBIT HCIIONB30-
BaHus. Kpome TOro, mpm mepexone K MEKTyHapOAHBIM
CTaHIapTaM HEOOXOIMMO YYHTHIBATh CIEIU(HKY yCTa-
HOBJICHHBIX HOPM ITIPOYHOCTH, IPOU3BOJCTBA M IKCILTya-
TalUK 3yOuaThIX Iepesiad B PasjIMUHbIX OTPAciAX TeXHH-
KU, KaK 9TO C/IEJIAaHO B CTaHAApTax IO OLIEHKE Harpys3ou-
HOH CIIOCOOHOCTM MOPCKMX M BBICOKOCKOPOCTHBIX
3yOuYaThIX reperiad, NPOMBIIUICHHBIX 3y0UaThiX mepenad,
3y0uaTthix nepenad BeTpoBbix mprBoaoB (ISO 9083:2001,
9084:2002, 9085: 2002, 81400-4:2005), a TakKe TCXHH-
YecKHe PeKOMEH/IAINHY 0 pacyeTy 3yOuaThIX Hepeaad Ha
npenotBpamnienue 3aenanmg (ISO/TR 13989:2000).

Bonee moxpobHy0 MHPOPMAIINIO B IIEJIOM TI0 perire-
HUIO TIPOOJIEMBI CTaHOAPTH3ALMU 3yOUaTHIX Tepenad
U B YaCTHOCTH 110 TApPMOHMU3AIMU CTaHIApTOB 110 pacye-
Ty Hecymeil CcrocoOHOCTH 3yO4aThIX Meperad MOXKHO
HalTH B UCTOYHMKAX [ 1, 2].

B 1aHHOM KOHTEKCTE ClIeZyeT yIOMSHYTh pa3pado-
TanHbld DPI'YII «lleHTpanbHbIii MHCTUTYT aBUAIMOH-
Horo wmotopoctpoenuss umenu II. W. DBapanosa»
(OT'VII «[ITUAM unwm. I1. U. BapanoBa) MexkToCyIapCcT-
BeHHbIil ['OCT 13755-2015 «Ilepenaum 3yOuarsie 1u-
JUHJIPUYECKHE SBOJbBEHTHBIC. lcXOMHBIE KOHTYpBI»
[3] (pykoBomutens paspadbotku mpod. B. JI. Hopode-
eB). Crarmapt mpezacTaBisgeT coboif MoandUIpPOBaH-
HBI BapHaHT MeXayHapoaHoro cranmapra [SO 53:1998
Cylindrical gears for general and heavy engineering-
standard basic rack tooth profile, MOD. Ctanaapt umeet
CTaTyC MEXIoCyJapCTBEHHOTO CTaHAapTa (U CTpaH
CHI), pernmaMeHTHpYeT OCHOBHBIE MapaMeTphbl YeThIPEX
TUIOB MCXOJHBIX KOHTYpOB (A, B, C, D), (pa3zens! 1-5,
MIPUWIIOKEHNE A), TIOJHOCTHIO MJCHTHYEH BBINICyKa3aH-
HOMY MEXIyHapOJHOMY CTaHIAapTy 3a HCKIIOUCHHEM
npuitoxkennst [1A, B KOTOPOM TPUBEICHBI JOTIOJHUTEIb-
HBIC PEKOMEHJIAIIMU C IETbI0 Y4eTa IMapaMeTpoB, H3JI0-
JKCHHBIX B JICHCTBYIONIIMX MEXIOCYAApPCTBECHHBIX W Ha-
IIMOHAJIBHBIX CTAHJAPTax, YCTAHABIMBAIOIMINX PEKOMEH-
Januyd B YacTH IapaMeTpoOB HCXOJHOTO KOHTypa
1 TpopUIBHON MOAN(UKAILINH, a TAKKE OOIACTH UX MPH-
MEHEHHUSL.

B yactu, xacaromeicst craHAapToB 10 NOKa3aTessIM
TOYHOCTH 3yO4YaThIX Tepejad, clelyeT oOpaTuTh BHH-
MaHHe Ha OoJiee JCeTalbHO MPOPAOOTAHHBIC IO CpPaBHE-
Huto ¢ 'OCT nemeuxue crangapts DIN.

Cpasnenne crangaptoB 'OCT, Hopmupyrommux

MOKAa3aTe/ Il TOYHOCTH 3y04aThIX mepeaady,

¢ MexKIyHapoaHbIMu ctangaptamu ISO

M repmanckumMu cranaapramu DIN

Ha3nauenue HOpPM TOYHOCTH Ha Haubojee pacHpo-
CTpaHEHHbIE IMIMHIPUYECKHE U KOHHYECKUE Nepeaadn

ompenemsroress [OCT 1643-81 u TOCT 1758-81. Ot
cTaHmapThl ObUTH pa3pabotansl B 1956 1. 1 ¢ HeOOMB-
[IMMH YTOYHEHUSMH JAEUCTBYIOT 10 HACTOSIIETO BpeMe-
HUu. OmHaKo cOOMIOJeHNE THUX CTAaHIAPTOB HE pelraeT
HHU TpoOJIeMBbl IIyMa, HA JOJATOBEYHOCTH 3yOUaThIX IIe-
penad. Bo-mepBbIX, 3TH CTaHAAPTHI HE OMPEICISIOT, Ka-
KHE HOPMBI TOYHOCTH HYXKHO MPUMEHATH K TEM MU
JIPYTUM Tiepeaadam. ITO JOJDKEH ONPEIeNUTh Pa3padboT-
YUK 3y0uaroil mepemaud. Bo-BTOpBIX, 3TH CTaHIAPTHI
TEOPETHYCCKH JOJDKHBI OJMHAKOBO BBITIONHATHCS Kak
HM3TOTOBUTEISIMA 0COO0 OTBETCTBEHHBIX, TaK U MCHEE
OTBETCTBCHHBIX 3yOYaTHIX Tepenad Kak AT MacCOBOTO,
TaK ¥ Ul eIMHIYHOTO MMPOM3BOJICTBA, KaK U CKOPOCT-
HBIX, TaK U 7151 THXOXO/HBIX TIepeiad, Kak Ul CHIIOBBIX,
Tak ¥ A pabotaromux 6e3 Harpy3ku nepemad. [losro-
My dYacThb M3TOTOBHUTENEH 3yOuaThIX mepenad pyKOBO-
JICTBOBAJIACh CBOMMHU OTPACICBBIMH TpPEOOBAHUSAMU TIO
HAa3HAYCHUIO HOPM TOYHOCTH. YacTh M3roTOBHUTEINCH 3y0-
YaThIX Tepeaad BooOIIe He COOII0IACT B MTOJTHOM 00BeMe
TpeOOBaHUS BBIIICHA3BaHHBIX CTaHIapTOB. CpaBHUM Te-
reph o0IIee MOJI0KEHUE ¢ Ha3HAYCHUEM HOPM TOYHOCTH
y 3apyOC)KHBIX M3TOTOBHUTEIICH 3yOUaThIX miepenad, B mep-
BYIO ouepeib ¢ eBporerckoi cucremoid DIN.

B cucreme 'OCT petictBytor 10 OCHOBHBIX CTaH-
JAPTOB Ha MWIMHAPUYCCKUE 3yOuaThie repemauun, 11 —
Ha KOHMYeckue, 9 — Ha yepBsunbie. B cucreme DIN geii-
CTBYIOT 64 OCHOBHBIX CTaHJApTa Ha HIWIHHIPUYCCKUE,
KOHUYCCKUE U YEPBSIYHBIC IMEpelauyd. DTHMHU CTaHIap-
TaMH OIPE/CICHbI BCE OCHOBHBIC TCPMHUHBI, ONpeiesc-
HUS W 0003HAYCHHS, PacyeThl TEOMETPHH, MOy, UC-
XOJIHBIC KOHTYPHI, ITapaMeTpbl U JOMyCKH. B cucreme
DIN neiictByeT GoJibliiasi TpyIina CTaHAapTOB 10 (hJIaH-
KHPOBAHUIO, M3MEHEHUIO KOA(PQUIMEHTA MEePEeKPbITHS,
pacYeToB Ha MPOYHOCTh U T. J., HC UMCIOIIUX aHAJIOTOB
B cucteme 'OCT. B cucreme DIN mapameTpsl KOHTpPOJIS
BBIOMPAIOTCS B COOTBETCTBHHM C (DYHKIIMOHATBEHBIMHU
TpeOOBaHMAMH K 3y0OdUaTOd Ieperade W Uil KaKIOH U3
(DYHKIMOHAJIBHBIX TPYII UMEIOTCSI CBOM KOHTPOJIbHBIC
KOMILTEKCHI: rpynma G — paBHOMEPHOCTH Mepeladun Kpy-
TAIIETO MOMEHTA; Tpymma L — ImIaBHOCTH X0/4a U ITUHA-
MHUYECKOH CIIOCOOHOCTH K Harpy3kam; rpymma T — cra-
THYECKOH crmocobHOCTH K Harpy3kam; rpymma N — 6e3
cnenruIeckux (pyHKIIMOHATEHBIX TPEOOBAHUH.

B pe3ysnbraTe MOKHO CHETAaTh CIEAYIONINE BHIBOIBL:

— cuctema DIN uMeeT Oosibliie mokasaTescii TOUHO-
CTH 3y04YaThIX KOJEC, YeM HAIlld CTAaHAAPTHI, U PSIIT TIOKa-
3atesieil ToyHocTu cucteMbl DIN B Hammx crangaprax
BOOOIIE OTCYTCTBYET;

— cucremMa DIN no3BosisieT HazHayaTh IOKa3aTesd
TOYHOCTH 3yOYaThIX Mepenavy B 3aBHCAMOCTH OT (DyHK-
IUMOHAJIbHOT'O Ha3HAa4YCHUA, B HAIIUX IOCTax TaKO€ pas-
JIEJIEHIE OTCYTCTBYET;

— cuctema DIN umeeT 60JbIIOe KOJHYECTBO JIOTOJ-
HUTEJIBHBIX CTAHIAPTOB O HA3HAYCHUIO MOIU(PHUKAIINHN,
(hTaHKMPOBAHUS, TPUMEHEHUIO PA3IHYHBIX (OPM 3yOb-
€B, YTO pACIIMpPSET BO3MOYXHOCTH YIYYIICHHS CBOWCTB
nepegadn 0e3 CYIIECTBEHHOTO HM3MCHEHUS OCHOBHBIX
apaMeTpoB;

— B cucteme DIN npuHUMIUANBHO OTIMYAIOTCS Tpe-
00OBaHUS K MOTPENTHOCTH MPOo(UIIst 3yda U MOTPEIIHOCTH
HarmpaBiIeHus 3y0a.
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Ecnu cpaBHUBATH TEHACHIIMN KOHCTPYKIUH U TEXHO-
JIOTHW W3TOTOBJICHHS 3apyOEXKHBIX 3yOUaThIX Iepeaad,
TO OOJBIIMHCTBO 3apyOeKHBIX U3TOTOBUTENICH ISl CTe-
nereid Tounoctu 7 u 8-7-7 mo 'OCT 1643-81 ucnoins-
3YIOT TEXHOJIOTMYECKHE Mpoliecchl 0e3 3ybonutnopa-
HUSL.

[TponsBoxcTBO 3y0UaThIX KOJIEC B 3apyOEKHOM aBTO-
U TPAKTOPOCTPOCHUU UMEET PsAJ NPUHIUIIHAIBHBIX 0CO-
OGeHHOCTEH B ciieiyronux chepax:

— 3apyOeKHble KOHCTPYKLIMH OTBETCTBEHHBIX 3y0Oda-
TBIX Tlepesiad UMEIOT Pa3IMYHble MOAN(PUKAIUN TPOodH-
n u GopMbl 3y0a, KOHCTPYKIMH 3yOdaThIX Iepenad
OTEYECTBEHHOT'O aBTO- M TPAKTOPOCTPOCHUS MPAKTHYE-
CKH HE MMEIOT MomuduKamid mpoduist u Gopmsl 3yda
U HE MCHOJIB3YIOT BO3MOXKHOCTH MOIU(MUKAMU AJIA
yJIy4IIeHUs KadyecTBa 3y04aThIX mepeay;

— y 3apyOeKHBIX U3rOTOBHTENEH 3yOodpesepoBanne
(3ybom00eHIE) ABISICTCS OCHOBHOM OIepalieii, ooec-
NeYMBAIOIEH BBICOKYIO TOYHOCThH Hape3aHHs 3y04aToro
BEHIIa, U Ui 3yOodpesepoBanus (3y00m0a0ICHUS) HC-
TIOJIB3YIOTCS YepBsIUHbIE (Ppe3bl U JOJIOSKH Kilacca TOd-
HOCTH He HWXe Kiacca A U AA ¢ pa3IMYHbBIMU BUAAMU
M3HOCOCTOMKMX TOKPBITHI;, 3yOodpesepoBanue (3y0o-
TON0JICHNE) B OTEYECTBEHHBIX MPOM3BOJCTBAX 3y0UaThIX
mepead OCTAaeTCs UYEPHOBOH omepareid 6e3 0coObIX
TpeOOBaHUII K TOYHOCTH, €I IMIMPOKO HCIOJIB3YIOTCS
yepBAYHbIC (Ppe3bl U JOJOSKH Kilacca TOYHOCTH B 6e3
HU3HOCOCTOMKUX MOKPBITHH;

— COBpPEMEHHOE TepMHYecKoe 00OpyZOBaHHUE IMO3BO-
JIUJIO 3HAYMTENILHO CHU3UTH JeopManuy Ipu TepMHude-
CKOM 00paboTKe, U MOITOMY OKOHYATEIBHOE 3yOOIIn-
(doBaHME TNPOM3BOAMUTCS TPH HEOONBIINX TIPHITyCKax
nopsinka 0,15...0,20 MM; y 0T€YEeCTBEHHBIX M3rOTOBUTE-
Jef 3y04aThIX mepeaad MMeeTcs COBPEMEHHOE TepMuie-
cKoe 000pyI0BaHKE, HO TIO PALY MPUYNH HE MPOU3O0IILIO
3aMETHOTO CHIDKEHHMS JIe)OpMaIH MTOCIIE TEPMUIECKOM
00paboTKH, M TTOITOMY IOIMYCKAeTCs TOBBIMICHHOE KO-
poOnenue 3yOuaThIX KOJeC TOCIe TepMHUYECKOH obpa-
OOTKM M TIOBBIIICHHBIE MPUIYCKH MOJ OKOHYATEILHOE
3yOomuTrQoBaHue;

— 3a pyOeXOM B ITOCJICHUE TOBI CO3/1aHa OOJIbIIas
HOMeHKJaTypa crankoB ¢ UITY mnst anmazHoro 3y6oxo-
HUHTOBAaHMS, U B MAacCOBOM IIPOM3BOJICTBE aJMa3zHOE
3yOOXOHMHTOBaHHE 3aMEHseT 3yOonumdoBaHue; y oTe-
YECTBEHHBIX M3TOTOBUTENCH HUTJEC HE HCIHOIb3YeTCs
aJMa3HoOe 3yOOXOHMHIOBaHWE, HO WHTEHCHBHO 3aKyTia-
eTcs 3yoonnmidoBatbHOe 000pyI0BAHHE,

— JUIS KOHTPOJISI MacCOBBIX 3yOUaThIX Iepenad 3apy-
OeXHbIe M3TOTOBUTEIN TEPELIIN Ha NPUOOPHI IBYXIIPO-
(UIBHOTO KOHTPOJIS C 3aMUCHIBAIOLIMMH YCTPOHCTBaMHU,
MO3BOJISFOIIMMY MCKJIIOUUTh OIIMOKH KOHTPOJIEpa, Xpa-
HUTh M CTaTHCTHYCCKH 00padaThiBaTh HH(POPMALIUIO
0 (haKTHYEeCKOW TOYHOCTH 3yOuaThIX Iepeaad, OTeyecT-
BEHHBIC M3TOTOBHUTENN HCIIOJIBL3YIOT IJIsi KOHTPOJIS 3y0-
YaThIX IMEpeAad yCTapeBIINE MEXIEHTPOMEPHI C BU3Y-
JIBHBIM KOHTPOJIEM, KOTOPbIE HE MO3BOJISIIOT KOPPEKTHO
OLICHHUTH JIEHCTBUTEIILHYIO TOYHOCTD 3y0UaToro KoJeca.

Henocrarkn crangaproB Ha 3yOuarsle repeiadn Obl-
U W3BECTHHI W paHee, HO Bo BpemeHa CCCP aBro-
1 TPaKTOPOCTPOCHHE, 3a uckimodeHneM BA3a n KamA3a,
JUISL M3TOTOBIICHUS 3y04aThIX KOJIEC MCHOJIB30BAIM OTE-

YECTBEHHOE 000pyI0BaHKNE U MHCTPyMeHTHl. CTaHaapThI
ObUTM TOW OCHOBOM, KOTOpAsi peryIMpoBasia OTHOIICHUS
MEXIy TOKYHaTeIsIMA M TPOU3BOIAUTEISIMUA 3y0000pa-
GatpIBaromero obopynoBanus U MHCTpyMeHTOB. C pasz-
BajjoM CCCP mpakTHUecKy HCYE3TH U3TOTOBUTEIH 000-
PYyIOBaHUs AJIsl MPOU3BOCTBA 3y0UaThIX mepegad. B To
e BpeMsi 3apyOeKHOE CTAHKOCTPOCHHUE CO3/ajl0 TPHH-
OUNHUAaJIbHO HOBBIC KOHCTPYKIIUN O60pyI[OBaHI/I§I U UHCT-
pYMeHTa JUIsl ITPOM3BOJICTBA M KOHTPOJISI 3yO4aThIX me-
penau. [IpyHIMNUATBEHO U3MEHWIIACh TEXHOJIOTHUS M3T0-
TOBJIEHUSI ~ 3yOwarelx  mepermad.  OTedecTBEHHBIE
M3TOTOBHUTENN 3y04aThIX Mepenad MpOoA0JDKAIOT MOJIb30-
BaThCs YCTAPEBIINMH CTAHIAPTaMU U COXPAHSIOT TPHH-
LIUIBI CTapbIX TEXHOJIOTHH M3TOTOBJICHUS 3yOUaThIX IIe-
penad. B cBsa3m ¢ HEOOXOAMMOCTBIO pearnpoBaTh Ha
TpeOGOBaHNUS 110 CHIDKEHUIO IITyMa U TIOBBIIIEHUS pecypca
3y04aThIX Tepefady HauyMHAeTCs 3aKyNKa OTICIbHBIX
BUJIOB 3apyOeXHOro 3y0000padaThIBaOIIET0 000PYI0-
BaHUs. [IOTMBITKH BHEAPHUTH COBpEMEHHOE 3y0000pada-
THIBaloIee 000PYNOBAaHUE JJIsI U3TOTOBIEHUS 3y0UaThIX
repesad 10 yCTapeBIIMM CTaHJIapTaM M B yCTapeBIIHUE
TEXHOJIOTUH B KOHEYHOM HMTOTe HE NPHBOJIUT K Tpedye-
MOMY YIIYYIICHHIO KadeCTBa M3TOTOBJICHHS 3yOUaThIX
nepenad.

3apyOexHbIe TOCTAaBIIMKH 3y0000padaThIBaIOIIEro
obopynoBanus padoratoT mo crarmapram DIN, u HuKa-
KHX TPYOHOCTEH TMpH 3aKa3e 3apyOekHOro o0opyaoBa-
HUS TI0 4YepTekaMm 3yOuaTeix kosec B cucreme DIN He
CYIIECTBYET; MOITOMY HEOOXO/MMa ajarnTaius craHuap-
ToB DIN K KOHCTpYKTOPCKON JOKYMEHTalUu Ha OTeue-
CTBEHHbIE 3yOuaThle Nepeaayu.

Jisl TOJNIHOTBI KapTHWHBI PACCMAaTPHUBAIOTCS WTOTH
uccienoBanusi, nposeneHHoro b. II. Tumodeebim
n M. B. AGpamuykom [4] Ha IpeIMET OIIEHKH COOTBETCT-
Bus mokaszareneld TouHoctr B cuctemax ['OCT 1643-81
n ISO 1328-1:1995, 2:1997, koTOpBIE MPHUILIA K CJe-
JIYIOIINM BBIBOZAM.

Hopwmel crangapra ISO 1328 MoryT OBITH TPUHSATHI
JIISL BBICOKMX CTeNeHed TOYHOCTH (3-4-51 cTeneHb) mpakK-
TUYECKH BO BCEX JAMANa3OHaX JEIUTENbHBIX IUaMETPOB
U MOJyJed NMpu He3HAYUTeNbHOW pasHuLE (2-3 MKM)
Mexay BenumunHamu jomyckoB B ISO 1328 u I'OCT
1643-81. HckmnroyeHue cocTaBliieT HAKOILJIEHHas IIO-
IPENIHOCTh HIara 3y0yaToro koneca F,., A KOTOpOH
pyu OOJBINUX 3HAYCHUSAX MOAYJIS 3yObEB M JCIUTEIb-
HOTO nuaMeTpa pasHuma gomyckos B ISO 1328 u TOCT
1643-81 cocraBiser B 4-# crenenn TouHoctr 10 MKM.

B rpy0pix cremensx TouHocTH (9-12-s cTemeHb)
IIPU YBEIMYCHUH [ENUTENBHOTO AMAMETPa U MOAYJIS
3yobeB 'OCT 1643-81 maet ropa3qo MeHbIIHE 3HAYE-
HUs J0mMyckoB mo cpaBHeHHio ¢ SO 1328. [Toatomy
clenyeT KOHCTaTHpOBaTh, 4YTO KOHKYPEHTOCIIOCOO-
HOCTh OTE@YECTBEHHO! MPOMBIIUIEHHOCTH Ha MHUPOBOM
pBIHKE TpH TPOM3BOJCTBE 3yO4aThIX Kojec 3Hauu-
TEJIBHBIX JAMAMETPOB B TI'PYOBIX CTENEHSAX TOYHOCTH
obecrieunBaeTcsl y)Ke CerojHs, Tak Kak OHa paboTraeT
B YCIIOBHSIX OoJiee JKECTKHX MOMYCKOB Ha 3y0Odarble
KoJleca yKa3aHHbBIX HmapaMeTpoB. VICKIIloYeHne cocTaB-
JISIOT HOTPENIHOCTh HaNpaBJeHus 3y6a F. M OTKIOHE-
HMA 1IAra f,,. ¥ 5THX NOrPEIIHOCTEH NOMyCKH B HU3-
KuX cteneHsx touHoctu (9-12-1) B TOCT 1643-81
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MPEBBIMIAIOT aHAJIOTHYHBIC JOMyCKU B craHmgapte [SO
1328.

B cpeanux crenensix Tounoctu (5-8-1) B I'OCT
1643-81 nmomycku Gomplne (MHOTJA 3HAYUTEIHHO), YeM
B ISO, mo cneayrommm HOpMam: MOTPEIIHOCTh Iara
3ybuaroro xoneca F),; paanansHoe 6uenue F,,; koneba-
HUC W3MEPUTEIILHOIO MEKOCEBOTO PACCTOSHUS Ha OJI-

" v
HOM 3y0e f; (IJIs ManblX 3Ha4eHUI MOnyssa 3yObeB m);
KoJeOaHHe U3MEPUTEIHLHOTO PACCTOSHHUS 32 000POT 3y0-

" ~
4aToro Koseca F; (U1 ManblX 3Ha4€HUH MOy 3y0Ob-

€B /1); OTKJIOHEHHS IAra fy.
Jlomycky Ha MOTPENIHOCTH IO HOpPMaM: IOTPeIll-
HOCTb HamnpasJjieHus 3y0a F; xonebanue U3MEpUTENIbHO-

n
ro MEXOCEBOTO DPAcCTOSHMS HA OAHOM 3ybe f; Juid

cpenHUX W OONIBIIMX 3HAYCHUN MOJYJis 3yObeB m1); KO-
nebaHne U3MEPUTEITHLHOTO PACCTOSIHUS 32 000pOT 3ybOua-

" ~
TOro kojeca F;, (ans cpeHUX M OOJbIIMX 3HAuYEHUH

Moyl 3yObeB m); HOTPEIHOCTh mHpoduias 3yba fr
B CpelHMX cTeneHsx TtouHoctu (5-8-s) B ISO 1328
6ombiie, yem B 'OCT 1643-81, 3a HCKIIOUEHHEM HEKO-
TOPBIX Clly4yaeB, IJe pasHHUIA MEXIY BEJINYMHAMH J10-
IIyCKOB HaXOJHTCS B Mpesienax 3 MKM.

Coznanue HoBoro cranaapta BzameH 'OCT 1643-81
SBIISIETCSI aKTYaJIbHOM 3amadel, Tak kak 6azoBbiii [OCT
1643-81 cozmaBancs mo Beixoma ctaHmaprta ISO 1328.
BwmecTe ¢ Tem cieqyeT yYUThIBaTh, UTO CO3/IaHUE HOBOTO
CTaHIapTa C YYeTOM MEXKAyHApOTHBIX PEKOMEHIAINH
TpeOyeT YTOYHEHHS IIeJIOW TPYIIBl OTCUYECTBEHHBIX
cranaapToB, co3ganHbix ¢ ydetom ['OCT 1643-81, mo-
aTOMy pa3paboTka HoBoro crangapra B3amen ['OCT
1643-81 normKHA BBITIOIHATHCS KaK KOMILICKCHAs paboTa
¢ pa3paboTKOii BCeil TPyNITbl 3aBUCHMBIX CTaH/IaPTOB.

KoHkpeTHbIe aHHBIE MO aHAJIM3y M CPABHEHHUIO MO-
KazaTeJledl TOYHOCTH 3yO4arhlX Iepefad B CHUCTEMax
I'OCT, DIN u ISO uynrarens MOXeT HalWTH, 0OpaTuB-
IUCh K UICTOYHHKAM |5, 6].

Mexrocy1apcTBeHHbI CTAHAAPT

Ha BU/IbI OBPesK/IeHUIT 3y0UaThIX KoJiec

MexkrocynapcTBeHHblii  cranaapr «Koneca 3yOua-
Thie. Bunel noBpexnennii. Knaccudukanust u onuca-
Hue» [7] paspaboran coBMecTHO crnenuanucramu O0be-
JMHEHHOTO WMHCTUTYTa MamuHOCTpoeHus n MHctuTyTa
MEXaHWKH METAJIONOIMMEPHBIX cucteM. B pabore Han
MIPOEKTOM MPUHUMAIN Y9acTHE TAaKKe CIICIUAINCThI 3
Bonrorpaackoro rocy1apcTBEHHOTO TEXHUYECKOTO YHHU-
BepcureTa. (Pazpaborumku: a-p TexH. Hayk CrapKuH-
ckuil B. E., n-p texH. nayk Teckep E. W., kanxa. texH.
Hayk Ocunenko C. A., xaa. Texd. Hayk ConurepMmaH
10. JI., kana. TexH. Hayk ['oman A. M.) Unes pazpabot-
KM CTaHjapra 1o KiacCH(UKAIWU M OINHCAHUIO BUJIOB
MOBPEXICHUH 3y04aThIx Kosiec Obuia mojaepkana Ac-
coupaiyedl HMHXEHEPOB MEXaHMYEeCKHX TPaHCMUCCUIN
u npuBoJoB Poccuiickoit denepanunl U psioM BUIHBIX
cnenuanuctoB crpan CHI' B obmactu mpoexTrpoBaHus,
MIPOM3BOJICTBA M OKCIUTyaTallMM 3y0dYaThIX IIeperad.
B cranpmapre, npuaepxuBasick B OCHOBHOM CTPYKTYPbI
MexyHapoaHoro cragmapta ISO 10825 [8], yrounsiercs
KJIaccu(UKays MOBPEXKICHUH M X ONMCaHUE Ha OCHO-

BaHUH aHAJIN3a OIyOJMKOBAHHBIX PE3yIBTATOB HCCIIC-
JIOBaHWH Kak B oOxactu 3y0uaTeix mepemad [9—-13], Tak
U B MEXaHWKe pa3pylieHus W w3HammBaHus [14-20],
metaioBenenun [21], tpudodaruke [22] U CMEKHBIX
JTUCIATUTMHAX.

CrangapT 6a3upyercsi Ha pe3yJibTaraX MHOTOJIETHHX
HCCIIEZIOBaHUHN pa3pabOTYMKOB, WX OIBITa WCIBITAHUN
M 9KCIUTyaTallid MEXaHWYeCKUX IPHUBOJOB Pa3IMYHOTO
HasHaueHus [23-25] u coaepKuUT MoJipoOdHOE OMUCAHUE
XapaKTepHBIX BUIOB TOBPEXKACHUI 3y04aThIX KoJjec,
MpOMJLTIOCTpUpOBaHHOe (oTorpadusiMu n Mukpodoro-
rpadusmu. Hapsny ¢ ¢otorpadusiMu, 3aMMCTBOBaHHBI-
MH W3 HMCTOYHHKOB [26-31] W ApPyrmX HOPMATHBHBIX
W JIATEPATyPHBIX MaTCPHAIIOB, CTAaHIAPT COJCPKHUT WII-
JIIOCTPALIOHHBIA MaTepHual HENOCPEACTBEHHBIX pa3pa-
6otumkoB [32].

CraHmapT HE TOJNBKO OIFCHIBACT XapaKTep TOBPEXK-
JICHUH, HO M yKa3bIBaeT HamOojee BEpPOSTHBIC MPUUNHBI
HUX BO3HUKHOBEHHS, a Takke Hambojee 3 eKTUBHBIC
METO/IbI UX MPEIOTBPAILCHHSI.

[TockonbKy pa3BUTHE TOTO I WHOTO XapaKTEPHOTO
BU/Ia TIOBPEXKJICHUS ONPEIEISIeTCS] KOMIUIEKCHBIM BIIHS-
HHEM IeJ0ro psina (aKTOpOB — I'eOMETPHEH 3yOuaToi
nepeaayn, YCIOBUAMHU 3alleTUICHUS 3YObEB, BEITHMUMHOMN
U pacripe/ie/ieHHeM KOHTAaKTHOTO IaBJICHUS, IPOYHOCT-
HBIMH XapaKTEpPUCTUKAMM Marepuaia 3yO4yarhix KOJIec,
YCIOBHSIMA CMa3KH M XapaKTEPUCTHKAMH CMa309HOTO
MaTephaia, a TaKKe YCIOBHAMH SKCILUTyaTaIllil — CTaH-
JapT OIrpaHUYMBACTCA TOJIBKO OIMMCAHUEM Ka4eCTBEHHOM
XapaKTePUCTHKH PA3BUTHUS MOBPEKACHUI U BO3MOXKHBIX
IMyTed MX MpeIOTBPAIICHUS.

KonmuecTBeHHBIN pacyeT MPOYHOCTHBIX XapaKTepu-
CTHK 3aIleTUICHUS 3y09aThIX KOJIEC CIEAyeT MPON3BOIUTh
no cymectBytomuM ctangaptam: [OCT 21354-87 [33],
ISO 6336 [34] u DIN 3990:1987 [35] nnst uunuHApUde-
ckux 1 ISO 10300 [36] u DIN 3991:1988 [37] mnst ko-
HUYECKHX Tepeniad, pacueTsl Ha 3aemanue — mo [ISO/TR
13989 [38].

CraHgapT yTOYHSIET TEPMHHOJIOTUIO BUJIOB ITOBPEK-
JeHni 3y09aThIX KoJec, KIaCCUPHUIHUPYET, WACHTU(H-
UPYET U OMHCHIBaET Hambosee O0IINe THITHI TIOBPEXKIe-
HUH ¥ TIpelcTaBisieT nH(opMaluio, KoTopas BO MHOTHX
citydasix OyJeT IoJie3Ha T0JIb30BaTeNi0 Ul MACHTH(U-
Kalliil BHIOB TIOBPEKACHUI W YCTAHOBIICHHS CTCIICHU
HX pa3sBUTUA.

CraHgapT pacnpocTpaHseTcss Ha BCe BHJIbI METaLIU-
yeckux 3K © mo3BoseT KIacCUPUIMPOBATH XapakTep,
MPUYAHBI U CTETICHb PA3BUTH MOBPEXKICHUN U TO-
CJICAYIOUICTO OTPAKCHHUA B TCXHUYCCKUX JTOKYMECHTaX.

[MonmpoOHOE ommcaHWe BHIOB MOBPEKICHHUN (Kpome
CTaHgapTa) JaHO B MCTOUHUKAX [39] (pycCKOS3BIIHBII
TekcT) U [40] (aHTT0A3BIUHBIN TEKCT).

T'ocynapcrBennslii cranaapt Pb

HA MPOEKTHPOBAHHE TEXHOJIOTHYECKHX MPOIECCOB

M3rOTOBJIEHUS 3y0UaThIX KOJIec

Crangapt [33] ycTaHaBIUBAET METOJBI MPOECKTHPO-
BaHUs TEXHOJIOTHYECKUX MPOIECCCOB M3TOTOBJICHUS 3y0-
YaThIX KOJIEC, BKIFOYAOIINE METOIBI BRIOOPa OCHOBHBIX
oreparii 00pabOTKU 3yObeB KOJIEC M MEXKOIeparnoH-
HBIC 3HAYCHUS UX TOYHOCTH JUIA 3yO4aThIX KOJEC ¢ MO-
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oyaem m = 3,5...6,3 MM, IENATEIFHBIM THAMETPOM IO
400 MM, UMerOmUX 5—12-10 CTEMeHN TOYHOCTH IO Yep-
Texy roroBoil meramu cormacHo 'OCT 1643, a Taxxke
BbIOOpA OCHOBHBIX OICpaIfii 0OpaObOTKH 0a30BBIX IIO-
BEPXHOCTEH 3yOuaThIX Kojlec Mpu 3y0ooOpaboTke
Y MEXOTIEPALMOHHbIC 3HAUYCHHs MX TOYHOCTH JJIsl 3yO-
YyaThIX KOJeC ¢ AeTUTenabHbIM auameTpoM 50...200 MM,
mupuHON BeHula 10 40 MM, OTHOIIEHHEM JIJIMHBI MOCa-
JIOYHOTO OTBEPCTHUS K TUAMETPy OIOPHOM MOBEPXHOCTH
nipu 3yoonapezanun 0,20...1,05 u ntnamerpom mocanod-
Horo oreepctus 30...80 mm.

MerTob ¥ peKOMEH/IAINH, OIMCAHHBIE B CTaHIAPTE,
MOJy4YeHbl B OCHOBHOM B pe3yJbTaTe HCCIEAOBaHUI
3aKOHOMEpHOCTeH (OpMHUpOBaHUS TPH 3yOOHape3aHnu
U TIOOTIEPAIMOHHOTO M3MEHEHHUS MapaMeTPOB TOYHOCTU
OWIAHAPUIECKAX 3yOUaThIX KOJIEC Ha Pa3MYHBIX OIIe-
pammsX MX MEXaHWYeCKOH M TepMHUYecKoil oOpaboTKw,
BhIMOJIHEHHBIX 1pod). M. M. Kane. YcraHoBi€HO, YTO
JUISl OCHOBHBIX TIapaMeTPOB KayecTBa U orneparuii oopa-
OO0TKM IMIMHAPUYECKUX 3yOUaThIX KOJIEC MMEET MECTO
SBJICHHE TEXHOJOIMYECKONW HACIEACTBEHHOCTH. JTO MO-
3BOJISIET TIOJIyYUTh MaTeMaTHYeCKUEe MOACIH M3MEHEHUS
napaMeTpoB KadecTBa 3yO4aThIX KOJIEC Ha Pa3IMYHBIX
orepanyax UX o0pabOTKH ¢ TOMOIIBIO CTATHCTHYECKUX
MeTo/10B. bblmn HaliieHs! Takke MoaenH (POpMHUPOBAHUS
rapaMeTpoB KadyecTBa KOJIeC IpU 3yOOHape3aHuH B 3a-
BHCHUMOCTH OT TOYHOCTH 0a30BBIX ITOBEPXHOCTEH KOJecC
U peXUMOB 3yOoHape3aHus. JlaHHbIE MOJENH JAl0T BO3-
MOJKHOCTh peIIaTh 33Ja4ll ONTHMHU3AINH MAapIIpyTOB
00paboTku Kojec W TpeOOBaHMK K KAa4eCTBY KOJec Ha
MIPOMEXYTOYHBIX OTepalusiax ux oOpaboTKU MpH MPOEK-
TUPOBAaHMU IPOLECCOB H3rOTOBIEHUs Konec. Haiinen-
HbIE 3aKOHOMEPHOCTH TIO3BOJIMIIM IMPEJIOKHUTh HAyYHO
000CHOBaHHBIE METOJIbl IPOCKTUPOBAHKS TEXHOJIOTHYE-
CKHUX IPOLECCOB M3TOTOBJICHHS HIMHIPUIECKUX 3y0Oya-
TBIX KOJIEC M pa3paboTaTh COOTBETCTBYIOIIUE PEKOMEH-
Januu, oxsaTbiBaromide mnoutd 90 % HOMEHKIIATYyphl
HauboJIee pacTpOCTPAaHCHHBIX B OOIIEM MAaIIHHOCTpPOE-
HUU OWIMHIPUYIECKUX 3y0daThIX Koiec. B ormmuame ot
HCIOJB3yEMBIX METOJOB TPOCKTHPOBAHUS TEXHOJOTH-
YECKUX MPOILIECCOB Ha OCHOBE MH(POPMAIMU O TEXHOJIO-
THYECKUX BO3MOXKHOCTSIX PAa3IHYHBIX Omeparuidi olpa-
00TKHM 3y04YaThIX KOJIEC W 3aBOJICKOTO OMbBITa MPEIJIO-
JKCHHBIC ~ METOJbl  IMO3BOJIIIOT ~ y4eCTh  OCHOBHBIE
3aKOHOMEPHOCTH (DOPMHPOBAHUSI M W3MEHEHHMs I1apa-
METPOB KayecTBa 3y04aThIX KOJIEC NPH HUX H3rOTOBIIE-
HUH, Ba)XHEHIIME yclIoBUs 00paboTku (cocTosiHMe 000-
pYZOBaHHUs, KOHCTPYKIIMIO KoJleca ¥ Jip.), YETKO peria-
MEHTHPOBATh MOCIJIE/IOBATEIILHOCT  MTPOCKTHPOBAHUS
TEXHOJIOTHYECKUX TPOIIECCOB 00PabOTKH 3yOUaThIX KO-
nec. Bee 3TO cIOCOOCTBYET MOBBIIIICHUIO KAa4eCTBA H3T0-
TOBIICHVSI IIWJIMHIPUYICCKIX 3yOUaThIX Kojec u obierda-
eT pellieHHe 33Ja4d aBTOMATHU3allMK MPOCKTUPOBAHUS
NPOLIECCOB MX 00pabOTKU C MOMOUIBIO CPEACTB BbIYHC-
JIUTEJIbHON TEXHUKH.

Crannapt paspaboran un BHeceH benopycckoii rocy-
JIApCTBEHHOW MOJINTEXHUYECKOH aKajeMueil (HbIHeITHUI
BHTY) (pa3zpaboTuuk crangapra — npod. M. M. Kaue).

3akJ/oueHue

PaccMoTpeH psii IPOEKTOB 1O CTaHIapTU3alK 3y0-
YyaTeIX Tepeaad B Y4acTH WX MPOU3BOJCTBA, UCIIBITAHUN
U 9KCIUTyaTalum.

1. Ha 6a3e cpaBHUTEIHHOTO aHATN3a OTEYECTBEHHBIX
cranapros co crangapramu DIN u ISO nmo nmoxaszate-
JIIM TOYHOCTH 3yOYaThIX Iepenad pa3paboTaHBl peKo-
MEH/JANH 110 UX TapMOHH3ALINH.

2. Ha ocHOBe M3ydeHHs] HOPMAaTUBHON JOKyMEHTa-
LUK TI0 BUJaM TOBPEXKICHUI 3y04aThiX Koliiec pa3pabo-
TaH MEXIOCYAAapCTBEHHBIN CTaHIApT C ONHCAHWEM BH-
JIOB TIOBPEXJCHUI M PEKOMEHIALMSIMU II0 WX Tpeny-
npexaenuto — 'OCT 31381-2009.

3. Pazpa6oran crangapt Pb CTh 1251-2000, permna-
MCHTHUPYIOIIMH PEKOMEH/yeMble METOJIbl MPOEKTHPOBa-
HUSI TEXHOJIOTHYECKUX ITPOLIECCOB U3TOTOBJICHUSI HAanOO-
Jiee IIMPOKO PACIPOCTPAHEHHBIX B TEXHUKE LMIMHIPH-
gecknmx 3y04arhix Kkomec. (OOOCHOBAaHHBIH  BHIOOP
MapHIpyToB 00paboTKH U TpeOOBaHUI K TOUHOCTH 3yOb-
eB M 0a30BBIX MOBEPXHOCTEH 3yOUaThIX KOJIEC Ha IIPO-
MEXYTOYHBIX OIepanusx X o0pabOTKH, y4eT 3aKOHO-
MepHOCcTeH (OPMUPOBAHUSI M WM3MEHEHHs IapamMeTpoB
TOYHOCTU TIPU M3TOTOBJICHUH IIECTEPEH M YCIOBUH MX
00paboTKH, a TaKKe YeTKash periiaMeHTALUs TIOC/IeI0Ba-
TEJILHOCTH NPOEKTHPOBAHUS TEXHOJIOTHYECKHX TIpoIiec-
COB CIIOCOOCTBYIOT B MTOI'E MOBBIIICHHIO KauyecTBa U3ro-
TOBJICHHS 1 OOJIET4aroT pelieHNe 3aa4y aBTOMAaTH3aINN
MIPOEKTHPOBAHHMS ITPOLIECCOB 0OPAOOTKH 3yOUaThIX KOJIEC.
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OB OIIBITE M3I'OTOBJIEHUA U OKCINVIYATAIIMU 3YBYATDBIX KOJIEC
N3 HOBOI'O KOHCTPYKIIMOHHOTI'O MATEPUAJIA «<MOHUKA»

Beenenue

Hacrosiiee Bpemsi Ha OAO «Iomcenbmari»

OOJIBIIMHCTBO 3y0OUaThIX KOJIEC JUI CEIbCKOXO0-

3STCTBEHHBIX MAIITUH W3TOTOBIIIOTCS M3 ITOKO-
Bok ctanu 25XI'T mmm 18XI'T, TeXHOTOTHYECKHA TIPO-
[[ECC TPOM3BOJCTBA KOTOPBIX JOCTATOYHO CIOXKEH. DTO
00yCIIOBICHO HEOOXOTUMOCTBIO TONYYEHHUS BBICOKHX
(hU3UKO-MEXaHUYECKHX CBOWCTB MaTepuaiia JeTajleH,
paboTaronMx B YCIOBUAX OONBIIUX JUHAMUYECKUX
U KOHTaKTHBIX Harpy3ok. Kpome Ttoro, k Marepuaiy
IIECTEPEH MPEIbSBISIIOTCS BRICOKHE TPeOOBaHUS MO U3-
HOCOCTOMKOCTH, JeMIIupyromeld CrocoOHOCTH U Apy-
rum cBoiictBam [1, 2].

BBICOKONIPOYHBINH YYr'yH C IIapOBHIHBIM TpadUTOM
JAaBHO U IIHUPOKO TPUMEHSETCS ISl M3TOTOBJICHHS psija
MAIIMHOCTPOUTENIFHBIX JeTaNeil BBUILY M3BECTHBIX CIIE-
nnpUIecKuX CBOMCTB. B pemykropocTpoeHnn 3y0UaTsie
KoJieca M3 CHELHAbHBIX UYYT'YHOB 3allOJHSIOT IPOoOen
MEXKAY 3aKalMBAaEMbIMU M IIEMEHTHPYEMBIMH CTaJISIMH
[0 TaKOMY Ba)KHOMY I10Ka3aTe0, KaK KOHTAKTHas yc-
TaJOCTHAs MPOYHOCTH [3-5].

[To pesynbTaTaM TEOPETHUYECKUX H JIAOOPATOPHBIX
UCCJIEJIOBAaHNUH, @ TaK)Ke MPOMBIIIJICHHBIX JKCIIEPUMEH-
TOB OBII IMOJyYeH BHICOKONPOYHBIA YyryH C IIapOBHJI-
HeIM TpaduTom Mapku BUTI (BeICOKONpOYHBINH YyryH
¢upmer «Tpubodatuka» (T) m 3aBoma «I omcenbpMarm»
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