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COBEPIHIEHCTBOBAHUE 3KCILTYATAIIMOHHBIX CBOMCTB
KEJE3HOJOPOKHOI'O KOJIECA U PEJIBCA, OBECIIEYNBAIOIUX
OIITUMAJIBHBIE ITOKA3ATEJIN KAYECTBA

Kanaen A.T.,

Havansnuk Ynpasinenus Hayynslx npoektoB EHY um. JI.H. I'ymunesa

MouagaxmeroBa A.E.

aliya@mail.ru

Havanepauk Ynpasnenus Hayunbix npoektoB EHY um. JI.H. 'ymunesa

BbaiixoxxaeBa baxbITKy/Ib Y3aK0BHA
bajxozhaeva63@mail.ru
3aBenyromas kadenpsl CTaHAapTH3AMUN CePTHPHUKAIMN U METposIoruu EBpasuiickoro
HallMOHAJIbHOTO yHUBepcuTeT uMenu JI. H. I'ymunésa

Kanaen A.A.

Havaneauk Ynpasnenus HayuHsix npoekroB EHY um. JLL.H. I'ymunesa

B nmocTwkeHMe  SKOHOMHMYECKOTO  POCTa  CTpPaHbl  OTPOMHBIM  BKJIAJ,  BHOCHUT
JKEJIE3HOAOPOKHBIA TPAHCIIOPT, SBISIOIIMNCA BEAyIIEW OTPACIBI0 HAPOAHOIO XO35KCTBa,
BBINOJIHAIOLMHA 00Jb1I0H 00BeM MepeBo30uHON paboThl. 1o oLleHKaM crenualucToB OTpaciu, Ha
JIOJII0  KEJIC3HOJOPOKHOTO  TpaHcmopta mpuxomutcs 65-70% rpy3oobopora u ~ 50%
MIACCa)KUPCKUX IIEPEBO30K, YTO CBUAETEIBCTBYET O BaXHOCTH M aKTYyaJbHOCTH HCCIICIOBAHMM,
HaIpaBJICHHBIX Ha IOBBILIEHHE OHKCIUIYyaTAallMOHHOIO pecypca Mapbl TPEHUS «KOJECO-PENbCy,
IIOCKOJIBKY OHa SIBJISIETCS OJTHOW M3 OCHOBHBIX M HamOoJiee Harpy>KeHHbIX 3JIEMEHTOB XOJO0BOH
YaCTH >KEJIE3HOIOPOKHOTO TATOBOro coctana [1].

AHanu3 COBPEMEHHOIO COCTOSIHMSI KOJIECHBIX IIap I'PY30BBIX BaroHOB, IIOCTYHAOIIMX B
IJTAHOBBIE BUJIBI PEMOHTA U TEKYIIUH (OTUENOYHBIN) pEMOHT I1OKa3bIBA€T, YTO OCHOBHON IMPUYMHON
00TOYEK KOJIeC SIBISETCS U3HOC MOBEPXHOCTU KaTaHud. 1o aTtomy nedekty obtaunBaercs 10 50%
KoJiec. 3HaUUTEIbHOE KOJIMYeCTBO Kojec (10 35%) BBIXOAUT U3 CTPOS MO TOPMO3HBIM U TEIJIOBBIM
MTOBPEKICHUAM

Cnenyer momyepKHYTh, YTO B3aUMOJICHCTBUE KOJe€ca M peibca OINpeAesieT HEe TOJbKO
BAOXHEHIINE TEXHUKO-DKOHOMMUYECKHE II0KA3aTeNH JKEJIE3HOMOPOKHOIO TPAHCIOPTA, KaK BEC
MIO€3/10B U CKOPOCTh UX JIBUYKEHUS, HA/IEXKHOCTh U AKCILUTYaTallMOHHBIN pecypc KOJIECHBIX Map, HO U
OCHOBY OCHOB palOOTBI JKEJIe3HBIX JOPOr' - 0e30MacHOCTh JBMKEHUS moe3noB [2]. McnbiTanue Ha
M3HOC MpoBoAwin Ha yctaHoBke CMII-2 npu TpeHUM CKOJIbKEHUS; KOHTAKT OCYIIECTBIISETCS I10
CX€Me€ BaJI-BKJIa IbIILI.

e

N —
v

Pucynok1 - Cxema HCIIBITaHWS HA U3HANTUBAHUE IAJIMHIPUICCKOTO KOJIECHOTO POJIUKA U
penbcoBoro Bknassima (P=73,5 MIla, V=36 m/MuH)
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B pabore ucmonp3oBaii poNMKOBBIE 00pasmbl auamerpoM 40 MM M IIMPUHOW 8 MM U3
KOJIECHOM CTalld, B KAUECTBE KOHTP-TeJIa MIPUMEHSUIN BKJIAIBIIIN TOIIUHON 5 MM U mmpuHoi 10
MM M3 PelbCOBOM cTamu. XuMHYeCKHii coctaB kosnecHoi (0,65% C; 0,80% Mn; 0,45% Si; 0,10%
V) u penncosoii ctaiu (0.81 % C, 0.95 % Mn, 0.26% Si) cooTBeTcTBOBa CTaHAapTHOMY. OOpasIibl
W3TOTOBJISUIM U3 MOBEPXHOCTHBIX CIIOEB TOJIOBKH peibca U 000/1a KoJjec.

s ompeneneHuss M3HOCA NPUMEHSUIM METOJ MUKPOMETPUYECKUX H3MEPEHHH, KOTOPHIH
OCHOBaH Ha TOYHBIX MUKPOMETPUYECKUX HU3MEPEHUSIX PA3MEPOB OTIEYATKA MHCTPYMEHTAIbHBIMU
MHUKPOCKOIIAMHU JI0 U IOCJI€ M3HAIIMBAHUS HCIBITYyeMbIX 00pa3ioB. CyIIHOCTh METOJa COCTOUT B
TOM, YTO Ha KOHTaKTUPYIOLIYI0 pabodyl0 MOBEPXHOCTh HAHOCATCS YIIIyOJEHHUS aaMa3HOM
IMpaMHION B BHUJIE€ OTIEYATKa, 10 YMEHBIICHUIO Pa3MEPOB KOTOPOTO CYJSAT O BEJIUYMHE M3HOCA.
OTreyaTKl HAaHOCUJIM YEThIPEXKPATHOM alIMa3HOM NUPaMUAON ¢ KBaAPATHBIM OCHOBAHUEM U YIJIOM
IpU BepIIMHE MEXIy HpOTUBONEeKAmuMH rpansvu 136°. Jlns mosdydeHus TakuxX HUpaMu U
M3MEpEeHUs pa3MepoB OTIIeYaTKa UCIOIb30BalId MUKpoTBepAomMep [IMT-3.

Benuunny w3HOca ompenensuii ¢ momomiplo mporpammbl  Tukcomer (Thixomet) -
KOMITBIOTEPHBIM  aHANIU3aTOPOM H300pa)KeHHs, KOTOpas IO3BOJSET MOJydaTh HEOOXOIUMYIO
MHPOPMALMIO B aBTOMAaTHYECKOM PEXHUME, YTO MOBBIIMIAET OOBEKTUBHOCTH U TOYHOCTH OIICHKH.
[TorpemiHOCTh W3MEPEHUI MPHU ONpENeNeHUU pa3MepoB orTnedatka cocrasiser = 0,3 mMxm. [Jns
M3MEpEHUs TBEPAOCTH NpuMeHsum meron Bukkepca (HV), naromuii OObEKTHBHYIO OIICHKY
TBEPJOCTH METAINIMYECKUX MAaTEPUATIOB.

C ydeTom TOro, 4To MJIa3MEHHO-3aKaJIeHHbIN 00pa3el] UMEeT TOHKUI TOBEPXHOCTHBIN CIIOH,
OTIMYAIOIIMKCSA OT OCHOBHOTO METalljia 1O CTPYKTYpe U ()a30BOMY COCTaBY, HCIIOIH30BAIN KOCHIE
UMb, TUIOCKOCTh KOTOPBIX PACIOJIOKEHA TOJI OCTPHIM YJITOM K TOBEPXHOCTH 00pasma. ITo
MO3BOJISIET OoJiee JETalbHO HCCIEAOBAaTh CTPYKTYPY TOHKOTO MOBEPXHOCTHOTO CIOSI, oOjierdaer
H3MEPEHHUE €€ TOIIUHBI 1 MUKPOTBep1ocTH [3].

1P

a) 0)
PucyHnok 2 - Cxema HaHECEHUs OTIeUaTKa () U U3MEPEHUsI JUTMHBI JUaroHayiel (6) oTrnevyarka

Tabnunal - Onpenenenue N3HOCA MUKPOMETPUIECKUMHU U3MEPEHUSIMHU JI0 U TIOCTIE
W3HAIINBAHUA 00Pa3IioB.

No TBepnocts | TBepmocts | OTHOLIEHHE N3HOC, MKM
BapuaHTa | KoJjeca pennbca, HVk /HVp obpa3sia obpasia Cymmap-
HVk, HVp KOJIECHOM pEIbCOBOM | HBIN
CTaJIU cTaJu
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1 271 427 0,.63 10,0 3,2 13,2 (ucx.
COCTOSIHHE)

2 370 395 0,94 9,6 3,5 13.1

3 394 375 1,05 7,7 3,5 12.2

4 450 380 1,18 6, 8 3,6 114

5 555 400 1,39 3,5 3,1 6.6

6 604 411 1,47 3, 3,3 6.4

7 655 420 1,56 3,8 3,5 7.3

8 868 445 1,95 51 4,6 9.7

[Tony4yeHHbIE MaHHBIE TMOKA3bIBAIOT, YTO ONTHUMAIBHOE COOTHOIICHHE TBEPAOCTEH KoJieca
(HVk555/HVp655 u pensca HVk400/HVp420) naxomgurcs B unaTepBane 1,39-1,56. Ilpu Takom
COOTHOIIIEHUH HW3HOC KaK 00pa3IoB KoJyieca, TaK U 00pa3lloB pesibca IMEET MHHUMAIILHOE 3HAYCHUE
(3,1-3,8 mMkM). BwuagHOo, uTO ympodHEHHE Kojeca Ha BBICOKYIO TBepaocTh (cBbime 868HV)
MPUBOJMUT K MHTEHCUBHOMY M3HOCY O0OCHX DJIEMEHTOB Mapbl TpeHus (kojeca -5,1 MkM, penbca -4,6
MKM); IIpH YIPOYHEHUH 000J]a KoJieca Ha OTHOCUTEIbHO HU3KYyI0 TBepaocTh 370-450HV wusnoc
Kojileca pacteT 10 2,3 pasa, 4YeM B HHTEpBaje ONTUMaIbHOH TBepaocTH 555-565HV.
(9,6+7,7+6,8=24, Imxm npomus 3.5+3,1+3,8= 10,4 mxm). OOpaiiaer BHUMaHUE U TO, YTO U3HOC
00pa3IoB KOJECHOM, a TAK)KE PEIbCOBOW CTaIHM YBEIHMUYMUBACTCS COOTBETCTBEHHO 110 5,1 MkM u 4,6
MKM TIpH COOTHOIIICHHH TBEPJIOCTH KoJjieca U peiibea, paBHoM 1.95 (HVk 868/ HVp445) [4].

N3meHeHMne MWUKpPOTBERPAOCTK MO CE4YEHWIO YNPO4YHEeHHOor o o6pa3ua

900 —®— MukpoTBepaocTs HV0.2

800 1

~
o
o

600 +

MMKpOTBEPAOCT, HVO0.2

v
Q
o

T T T T T T T T T
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 18
PaccToaHMe oT NoBEepXHOCTH, MM

PucyHnok 3- Hzmenenue muxpomeepoocmu no ceyenuio
YIpouHeHHo20 0bpa3zya

W3 npuBeneHHbIX puc.3 W 4 BHUIHO, YTOB IOBEPXHOCTHOM YNPOYHEHHON 30HE MHpuU
pa3nuuHbIX ckopocTsax oxyaxiaeHus (Vi1-Vi) Qopmupyercss HEOJHOpOJHas TIpaJueHTHO-
CIIOUCTasl CTPYKTypa (MPaKTHUECKU CO3/1aeTCsi TOHKUN KOMNO3umHblil CIOHW), KOTOpas Hapsanxy c
M3HOCOCTOMKOCTBIO CYIIECTBEHHO MOBBIIIAET YCTAIOCTHYIO IPOYHOCTh 3aKaJIEHHOW CTalld U TEM
CaMbIM COMIPOTHUBIIIEMOCTD TpemuHooOpazoBanuio. [S]. Tlo mMepe yrimybnenust BHyTph 0oOpasia Ha
CTBIKE T'PaHUI] OBIBIIMX ayCTEHUTHBIX 3€peH MOSBIsAETCS (EPPUT M €ro KOJIMYECTBO MOCTENEHHO
Bo3pactaer CTpyKTypa octaercsi (peppHUTO-COPOMTHOM M 3aTeM IUIaBHO IMEPEXOAUT B (eppuTo-
nepautHyo. CymMMapHas MHMKpPOTBEPAOCTb CHMXKAeTcs N0 HUcXonHoW. McxomHas cTpykTypa
MpEeACTABISIET CO00M cMech (PEPPUTHBIX M TEPIUTHBIX 3€PEH C OOBEMHOM JoJiel KakIou (as3sl
cootBercTBeHHO 20-80 %. [6].
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Pucynok 4- HeogHopogHasi rpaiu€HTHO-CIOUCTAs CTPYKTYpa OBEPXHOCTHON 30HBI
IJ1a3MEHHO-3aKaJICHHOM CTalx

B 3akiroueHue noAaBeu UTOTH HAIIETrO UCCIIEI0BAHUS

OnrTuManbHBIN TMANa30H TBEPAOCTH KOJIeca HAXOAUTCsA B uHTEepBasie 557+672 HVy, penbca
B auana3one 400-420 HVp, a HeoOX0auMOe COOTHOIIIEHHWE TBEPIOCTH KOJIeCa M PelIbca HaXOIUTCS
B npenenax HVk/HVp = 1,41+1,56. VBennuenue TBepaoctu Koseca cBbime 860-900 HV B
peaNbHBIX YCIOBUSX HKCILTyaTallid MOYKET NPHUBECTHM K BBIKPAIIMBAHUIO YIPOYHEHHOTO CIIOS
WHTCHCUBHOMY HW3HOCY pelibca. YIPOUYHEHHE KOJIEC Ha OTHOCHTEIBHO HHU3KYI0 TBEPIOCTh
275+505 HV sBnsercs Hed(PPEKTUBHBIM, TaK KaK HM3HOCOCTOMKOCTh MPU ITOM YIydIlIaeTcs
HE3HAYUTEIBHO.

Bricokas TBepaoCTh Ha MOBEPXHOCTH OOECHEYMBAET H3HOCOCTOMKOCTh. bonee Msarkuii
[EHTP MOXXET OBITh TOJIE3CH JJIsi COXpaHEHHs OOmeld MPOYHOCTH W IUIACTUYHOCTH 0O0pasia.
Pacrnipenenenrie MUKpOTBEPIOCTH MO CEUEHUIO YIPOYHEHHOTO 00pa3iia MOKa3bIBa€T BOZMOKHOCTh
MIPOTHO3UPOBAHUS CBOMCTB KOJIEC U PEIIbCOB B PA3JIMYHBIX YCIOBHIX IKCILTyaTaIUH.

[IpuBeneHHble B CTaThbe peE3yNbTaThl J1A0OPATOPHBIX HCHBITAHHH W BBICKa3aHHBIC
MPEAJIONKEHUS 110 ONTUMATBHOMY COOTHOIIIEHUIO TBEPIOCTH Maphl TPEHUS «KOJECO- PEIhC TOJKHBI
OBITH MPOBEPEHBI B MPOU3BOJICTBEHHBIX YCIOBHSIX C HCIIOJIB30BAaHHEM METO]Ia HCKYCCTBEHHBIX 0a3
Ha OCHOBE MUKPOMETPHUUECKUX U3MEPEHUH /10 U TIOCIIe U3HAIIUBAHUSI.
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