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OrJisi1 10CJTiIKeHDb 3 MPo0JIeM MPOEKTYBAHHSI HECYYHX CHCTeM BAHTa:KHUX BaroHiB/ @omin O. B //
Bicuuk HTY «XIII». Cepist: HoBi pitieHns B cygacHux texHousorisax. —X: HTY «XTIII», — 2012. Ne 68 (974).
—C. 3-7. —bibmiorp.:23 Ha3B.

B crarbe mnpezacraBieHbl pe3ylbTaThl MPOBEACHHOTO 0030pa HMCCIEAOBAaHUN W3 MPOSKTUPOBAHUS
HECYIINX CUCTEM IPY30BBIX BarOHOB.

KuroueBble cjioBa: 00630p, MPOEKTUPOBAHUE HECYITUX CUCTEM, IPY30BbI€ BarOHBI.

In the article the results of the conducted revigiwesearches are presented from planning of the
bearings systems freight carriages.
Keywords: review, planning of the bearings systems, freggiitiages.
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EKCIIEPUMEHTAJIBHE JOCJ/II’KEHHA 3HOIIYBAHOCTI JIBUI'YHIB
BHYTPIIIHbBOI'O 3IOPAHHA ITPU JMHAMIYHUX PEXKUMAX POBOTH

[TpoBeneHi MOCHTIKEHHS 3HONTYBAHOCTI JIeTaNel JBUTYHA BHYTPIIIHROTO 3TOPSHHS MPU HECTATUX PEKAMaX
poOOTH 3 3aCTOCYBaHHSM METOAY IUIaHYBaHHS CKCIEPUMEHTY, peali3aiis SKOro 3iiCHIOBaJlach Ha
IPOrpaMOBaHOMY CTEHII.

Kawu4oBi cjaoBa: [BuryH, pexuM poOOTH, CTEHJ, KPHBOIIMIHO-IIATYHHUH MEXaHi3M, 3HOC,
MaTeMaTHYHa MOJIEIb.

Beryn

B excruryaTamiifHUX yMOBax JOBrOBIYHICTH MOPUIHEBHX JBHUTYHIB BHYTPIIIHHOTO 3TOPSHHS
(AB3) rosoBHUM YHMHOM BHU3HAYAETHCS 3HOCOM TiJIb3 IWIIH/PIB, MOPIIHEBUX KiJICIlb, BKJIAIUIIIIB
BaJIbHUIIP KOJIIHYACTOTO 1 Ta30pO3MOJIILHOIO BalliB, Il JeTali MpallloTh B CKIATHUX
Halpy’>KeHUX YMOBax, 1 B arpECUBHUX CEpEeOBUIIAX.

HanpyxeHicTp TOBEpPXOHb JeTajeil 3yMOBJIIEHA peXHMaMd pPOOOTH [BUTYHA, fKI B
eKCIUTyaTaliifHAX YMOBAaX MAarOTh TWHAMIUHI XapaKTEPUCTUKH, BA3HAYAIOTHCS CTAINMHU 1
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HEeCTAIMMH IIBUIKICHUMH, HABAHTKYBAJIBHUMH 1 TEMIIEpAaTYpPHUMH [TapaMeTPaMH.

CucremaTuyHuil BifOIp Ta aHali3 TEPMIHY CIYKOW JBHTYHIB €KCIUTYyaTOBaHHMX B PI3HUX
yMoBax [1], 703BOJIMB 3pOOHUTH BHCHOBOK, III0 TEPMiH CITy>KOU JABHTYHIB aBTOMOOUILHUX KPaHIB B
1,6-2,4pa3u MeHIIe, HixK IPU eKCIDTyaTallii B CTaiux ymMoBax (Ta0ur.).

Tabmums - TepMiH ciy0 IBUTYHIB MPU PI3HUX YMOBaX €KCIUTyaTaIlii 0 KamiTalbHOTO

PEMOHTY
CepenHiii TepMiH CITy>KOU IBUTYHIB Y MOTO-TOJIMHAX
¥/ MOEI eKCIuTyaTari 311-130 5IM3-236 | KAMA3-740 | 3M3-53
ABTOMAricTpai 3a MiCTOM 5250 5400 5600 5350
IpyHTOBI 0opory 3750 3600 3950 3566
MichbKi goporu 3050 2750 2947 2675
ABTOMOO1ITEHI KpaHU 2287 2455 2434 2326

MeTta podoTu

BceranoButn 3akoHOoMipHOCTI 3HOmyBaHHA Jetanedl /IBC, mo BpaxoBYIOTh BIUIMB
Koe(irienTa JUHAMIYHOCTI, HaBaHTAXYBAJIbHUX, MIBUAKICHUX Ta TEMIEPAaTypHUX PEKUMIB
poboTu.

I[InanyBaHHS eKCIEPUMEHTY

JlocnmimkeHHsT MOJeNi 3HOCY JBHTYHa aBTOMOOUIBHOTO KpaHAa YCKIAJHEHO BEIUKOO
KUIBKICTIO (haKTOPIB, IO BIIUBAIOTH Ha HHOTO. TOMY TEOPETHMYHMI OMUC B I[ili 00J1aCTI HOCUTH
JWIIE SIKICHUA XapakTep 1 J03BOJSE HAYKOBO OOTPYHTOBAHO CIUIAHYBATH €TalM JOCITIIKEHHS.
KinpkicHuii ommwc Mojeni MOXHAa OTPUMATH EKCIIEPHUMEHTAIbHO BEJIHKOI KUIBKICTIO
TPYIOMICTKUX JOCTIIiB.

JlocBin 3acTOCYBaHHS MAaTeMaTUYHUX METOJIB IIJIaHYBaHHS 3HOCHUX JIMHAMIYHUX
BUIIPOOYBaHb MOKA3Ye, 10 BUKOPHCTOBYBaHA METOOJOTIS iX MPOBEACHHS MAaTEMATUYHO CTPOTO
1 pI3UIHO KOPEKTHO 03BOJISIE TIOCTABUTH Cy4YaCHUI €KCIIEPUMEHT B PaHIO0MI30BaHil (HopMi.

JInsi BCTaHOBJICHHS 3aKOHOMIPHOCTEH I1HTEHCHBHOCTI 3HOCY JBHUT'YHAa HEOOXIHO MaTHu
BIZJOMOCTI ITPO 3HAYEHHS MapaMeTPiB, II0 BXOATh Y HACTYIHY 0araTOBUMIpHY (yHKIIIIO:

du )

de-f( W k), (1)
IS P - e(i)eKTI/IBHe HaBaHTaXCHHI, W - 1HTeHCI/IBHICTI> 3M1HI/I HaBaHTAXXCHHA, W — KyTOBa
IJ_IBI/II[KICTB KOJIlH‘IaCTOFO Bany, J - HpI/ICKOpeHHSI KOJIlH‘IaCTOFO Bany, kﬂ - KOC(I)ILII(ZHT

JTMHAMIYHOCTI.

VY 3B’ 513Ky 31 CKJIaIHICTIO PIillICHHSI PiBHSHHS (1) HpOHOHyeTLc;I CTIPOIIEHUH METO, TKUH
OyB pO3FJ’I$IHyTI/II/I y pobori [2].

[Ipu 3gilicHeHHI (I3UYHOTO MOJIEITIOBAHHS
¢yukmis (1) mocmimKyBajmacsi HACTYITHHM
yuHOoM. [Iporpamua ycranoBka (puc. 1) Ha
MiJICTaBi BBEJCHUX B HEl aNTOPUTMIB 3a7aBaia
pI3HI  peXUMHU PpoOOTH  BUIMPOOYBaAaHOMY :
JIBUTYHY, 1110 BUKOHYBaB Ha KO)KHOMY PEKUMi B
OJMHMIII0O YMOBHOI  poOOTH. 3a3HaueHa | == f
OJIMHUILIA BIJMOBIJIa€ CEPEeTHROMY 3HAYCHHIO : ‘ MA]E :
gacy, Y SIKOMY 3HOC Ma€ CTabinbHi 3Hauennss DHC. 1 -3aranbHuil BUI IPOrpaMHOi yCTaHOBKH
3 MIHIMAJILHUM B1IXUJICHHSIM.

Cratuctnyaa oOpoOka ocuMOrpaM 3 3alucaMu PEeXUMIB pOOOTH JABHTYHIB B YMOBax
eKcIuTyaTanii Jo3Bojuia 3 JocToBipHicTIO 1m0 0,85 BuOpatm THUMOBI ocHWIOrpaMH Ta 3 iX
JIOTTIOMOTOIO CKJIACTH JITOPUTMHM ITPOTpaM BUTIPOOYBaHHS JIJIsl KOKHOTO JIBUTYHA 3 YPaxXyBaHHIM

TEMIIEpaTyp BOJM B CHCTEMi OXOJIO/KCHHS 1 Maclia, BEJTMYMHA HABAHTAKCHHS, IIBUIKOCTI
o0epTaHHS KOJIHYACTOro Bajy 1 3MIHM y 9aci 3a3HaueHUX pexumiB pobotu. Lli ocummorpamu
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mic/s pO3MM(PPOBKA a TaKOX pe3yIbTaTH YHCIOBOTO EKCIIEPUMEHTY Ialld TiJACTaBy IS
NporpamMyBaHHsI TPOTPAMHOI YCTaHOBKHM 1 OyJM CTOXaCTHYHOK MOJEUII0 KOXKHOTO eTamy
BUNPOOYBaHb. 3 ypaxyBaHHSM IX Bapiamii (10 MakCHMyMy) Ha KOXXHOMY €Talli 3aJaBaliocs
JOJATKOBO MO YOTHPH PEXHUMH, SKI BUOMPAINCH 332 JOMOMOTOI0 METOAY PAHTOBOI KOPEJSIl.
[IpoBeaeHi BUMpPOOYBaHHS B TIEBHIM Mipl JO3BOJIMJIM BIATBOPUTH EKCIUTyaTalliiHI YMOBH 1
MaKCUMaJbHO HAOJU3UTH 3MiHU TapaMeTpiB J0 peabHUX YMOB €KCIUTyaTallii aBTOMOOLIBHOTO
KpaHa.

OOroBopeHHs pe3yabTaTiB

O6poOka pe3yapTaTiB 3HOCHUX BUIIPOOYBaHb JBUTYHIB MOKa3aia, 10 1HTEHCUBHICTh 3HOCY
JBUTYHA aBTOMOOUIBHOTO KpaHa B 3HAYHIM Mipi 3aJIe)KHUTh BiJl 3HAUEHHS KOe]illieHTa JUHAMIKH
(puc. 2), 1HTEHCUBHOCTI 3MiHM HaBaHTaXeHHs (puc. 3) 1 BEUYUHU NPUCKOpeHb (puc.4).
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Puc. 2 - BB xoedimienTa TMHAMI9HOCTI Ha iHTeHCUBHICTH 3HOCY nBuryHa 31JI-130mpu

Ha 3Hoc nBuryna KAMA3-740npu 3MiHI peXUMY Bij O,7-O,8MH/M2 (1), 8ix 0,6-

cTeHa0BHX BunpoOyBanusx 1 —Kng = 4,5; 0,7 MH/Mm? (2), Bin 0,5-0,6MH/m> (3), 0,4-0,5
2—-Kn=35;3-Kn=254Kng=1,5. MH/M? (4)3a 10° ox. yM. po0.

Tak poGoTa [BAIyHA NIPU HECTAIMX HaBaHTaXyBambHEX pexumax (0,4-0,8MH/M?)
MPU3BOJIUTH 10 30UTBIIEHHS 3HOCY B 2,8 pazu, poOoTa MpUBOAY MPHU 3MiHI TPUCKOPEHHS BiJ 5 10
20 162 (3a 1 x 10 ox. yMm. po6OTH) IPU3BOAKTH 10 30LIBIICHHS 3HOCY AeTaneil ABUryHiB SIM3-
2361 KAMA3 740 —B cepenapomy B 2,2pa3u, 31JI-130 —B 2,3 pa3u. OnHak HAMOITBIIHIA
BIUTMB HA 3HONIYBAaHICTh JBUTYHA OKa3ye

Fe 10°
.. . . 1
X o =
3HAYEHHS Koeq)lulgHTa JIHAMIKH. Kpusi, mo 3 T
XapaKTepU3ylTh IHTEHCUBHICTh 3HOCY TIPH £z 7 = 3
. . .. = S 6 . ="
pizHux 3HaueHHsAx Kn B miamazoni Binx 1,5 no 4, =2 | AT L--T" .14
o S o — - —
MOCTIMHO 3pOCTalOTh, npu MaJIux g5 4//_ i L
HaBaHTaXXEHHSIX KpuBa 3Hocy 4 Ha puc. 2, | e
3MIHIOETBCSL MaiKe TMPOIMOPLIHHO BUKOHAHIH EE 2=
. . . . I
po0oTi, npu 3pOCTaHHI KoedimienTa e !
JUHAMIYHOCTI 11 KpyTH3Ha 301IBIITYETHCS, a 2 0 5 10 15 20 25 j 1/
yHKLLis HabyBae bopmy napabom. pyc, 4 - Brums IPUCKOPEHHS HA IHTEHCUBHICTh

AHaJi3yl04n eKCIepHMEHTaJIbHI HOCHiﬂXCHHH sHocy asuryHa 31JI-130mpu 3MmiHi pexuMy Bix
MOJKHA IPUHTH J10 BACHOBKY, L0 HE3AJIEKHO BIL  2000-30006 / xB (1), Bix 1400-22006 / xB

THIIB JBUTYHIB [PH HECTATMX JMHAMIYHHX (2) gig 1000 - 180®6 / x& (3), 800 -140006 /
pexumMax p060T1/1 aBTOMOOIJIBHUX KpaHiB B xB (4) 32 10° ox1. yM. Po6.

MOPIBHSIHHI 3 €KBIBAJICHTHUMHU CTAJTMMH
peXHUMaMH 3HOC TIPUBOJY 3pOCTa€ OUIBII HIXK B 3 pa3H.

OTtpumaHi 3a1€KHOCTI TaKOX BKa3yIOTh Ha T€, IO IPU CTAIOMY PEXHMI poOOTH 1 pexumMax
3 MaJIHM MPHCKOPEHHSAM KojiHdactoro Bama (10 4 1k°) MiHiManbHHMIT 3HOC CIIOCTEPIraeThCs B
ME)Kax €KBIBAaJCHTHOI INMBHIKOCTI KojiHuacToro Bajia, piBHoi 1250-1600006/x8. Ilpu Benukux
HaBaHTAKEHHSX 1 MPUCKOPEHHIX 3HOC JIeTallel ABUTYHA 301IBIITYETHCS IPOTIOPIIIHO 3pOCTaHHIO
IIBUKOCTI KOJiHYacToro Bany (puc. 4).
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BucHoBku

B xoxl nmochimkeHb BHSBIEHI 3aKOHOMIPHOCTI 3HOINYBaHHS JeTalied JBUTYHIB
aBTOMOOUTFHUX KpaHiB 1 BCTAHOBJICHI HAaHOIBII Baromi eKcruTyartamiiti (akTopH, siKi IpUBOASTD
JI0 TIPUCKOPEHOTO PYHHYBAHHS MTOBEPXOHB TEPTH.

Cnucok aiteparypu: 1. [loodonax O. C. Oco6eHHOCTH pabOThl NPUBOAOB aBTOMOOMIIBHBIX KPAHOB MpPH
nepexoubix mporeccax / O. C. Iooonsik, A. B. Cuika [/ CoBpeMeHHbIC HANPABICHUS TEOPETUUECKUX U
NPUKJIAIHBIX uccnenoBanuii -'2008: MexyHap. Hayd.-TeXH. KOH(., Te3uchl oK. - Ongecca — 2008. —T. 3.C.
34 — 36.2. [Toooasx O. C. VccnenoBanue MOJIENI M3MEHEHHSI Pecypca CHIIOBOTO arperata aBTOMOOWIBHOTO
kpana wmetonoMm wurepaiwu |/ [lodonsixk O. C., Menvnuuenko A. A. I| BocTouHO-eBpONEHCKHN KypHAI
nepeoBbIx TexHosoruit. XapprkoB — 2008. Beim. 6 (36).C. 27 — 30.
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ExcnepumenTaibHe [10CJTiI:KEHHS] 3HONIYBAHOCTI JABUIYHIiB BHYTPIIIHHLOrO0 3rOPSIHHS NP
auHaMiyaux pe:xkumax podoru/ O. C. Momoasik, O. A. Hazapkiu, I. 1. Icbemini // Bicauk HTY «XIII».
Cepist: Hosi pimenns B cydacHux TexHojorisx. — X: HTY «XIII», — 2012. -Ne 68 (974). —C. 7-10. —
BiGmiorp.: 2 Ha3B.

[TpoBeneHbl WCCIEIOBAHUS W3HAIIMBACGMOCTH JIETalieil JABHrateiss BHYTPEHHETO CrOpaHHs NpU
HEYCTAHOBHBILUXCS PEXHMax pabOThl C IMOMOINBI0 METOAA IUIAHUPOBAHUS DKCIEPUMEHTA, pear3alus
KOTOPOT'O OCYILECTBISIACh Ha TIPOrPAaMMHUPOBAHHOM CTEHIIE.

KnaioueBblie cioBa: nBurarenb, pexuM paOOTHI, CTEHJ, KPHBOIIHUITHO-IIATYHHBIH MEXaHH3M, W3HOC,
MareMaTudecKast MOJeb.

Experimental investigation of internal-combustiorggme wearability by transient regime of a machine
with a method of planning an experiment were redeat. Realization of the method at the programmable
stand was done.

Keywords. engine, mode of operation, stand, crank mechagnigar, mathematical model.
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AHAJIN3 COBMECTHOI'O BJIMAHUA XUMNYECKOI'O COCTABA "
TBEPJAOCTHU HAIIJIABOYHBIX CIIJIABOB Fe-C-Cr-B-S HA CHOCOBHOCTbD
K COITPOTUBJIEHUIO ABPASUBHOMY U3HAILIMBAHHUIO

B cratbe mpencTaBieHBI WCCIIEOBAHUS COBMECTHOTO BIHSIHHS XHUMHYECKOTO COCTaBa M MEXaHHMYECKHUX
CBOWMCTB HAIIABOYHBIX MAaTEpPHaJIOB B Cpelle IOJIy3aKpeIUICHHOTo abpa3uBa 03 yAapHBIX Harpysok.
IIpenynoxeHn alropuTM aHanu3a KOMIUIEKCHOTO BIMSHHUS XMMHYECKOTO COCTaBa M TBEPJOCTH HAIJIABOYHBIX
craBoB  Fe-C-Cr-B-Si Ha cmocoOHOCT, K CONPOTHUBJICHHIO aOpasMBHOMY H3HAIIWBaHHIO. IIpoBeneHo
MaTeMaTHYeCKoe IUTAaHUPOBAaHHWE DKCIEPUMEHTAa W TOJyYeHA HEJIWHEWHAs CHCTeMa YPaBHEHUH BIUSHUS
COJIep)KaHusl yriepoja, Xpoma, Oopa M KpeMmHHs B ciuiaBe Ha TBepaoctb HRC u oTHocuTenbHYIO
W3HOCOCTOUKOCTD &,,.

KiaroueBble ciaoBa: TBEpIOCTh, XUMHUYECKHI COCTaB, HAIUIABOYHBIE MaTepHaNbl, NW3HOCOCTOWKOCTH,
perpeccus.

BBenenue
Haubomnee 3¢ dekTuBHOM 3amuUTON NeTaneid OT abpa3uBHOTO U3HAIMBAHUS SIBIIICTCS HAHECEHUE
Ha UX MOBEPXHOCTH (C MOMOIIbIO HAIUIABKH, HAMBUICHHS, METAILUTU3AIMUA U JIP.) H3HOCOCTOMKUX
CIUTaBOB, KOTOphIe ¢ 0a30BBIM MaTEpHUaIOM O0pa3yroT 3amuTHOe MOKphITHE. OCHOBHAS 3a/a4ya
CO3aHMSI KOMIUIEKCHBIX KOMITO3UITUN 3aKIIFOYAE€TCS B OOSCIIEYEHUH BBICOKON M3HOCOCTOMKOCTH
TIOKPBITHS U TIPOYHOTO COSIMHEHUS €T0 MO BCEH MOBEPXHOCTH KOHTAKTa C OCHOBHBIM METAJIJIOM.

AHAJIH3 JTUTEPATYPHBIX HCTOYHUKOB.

Haubonee mepcneKTUBHBIMUA MaTepuaiamMu JUisl MOKPBITUH, pabOTAIOMUX B YCIOBHUSX
aOpa3MBHOTO M3HAITMBAHUS, SBJISIFOTCS CIIABBI C BEICOKOW MCXOIHOM TBepaocThio 58-68 HRCu
3HAYMTENBbHBIM cojaepkanreM 50-80% ympounstomeit nu30bITOYHOM (Da3bl MHUKPOTBEPIOCTHIO
Hs0=16-3d Tla, pacmonokeHHbIe B MAPTEHCUTO-ayCTEHUTHON MaTpHIle. Y Ka3aHHBIM
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