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JIHIPOBCHKHIA Jep>KaBHUM TeXHIUHUI yHiIBepcuTeT, M. Kam’sHChKe

3MIHH B PO3ITIOALJII TBEPJOCTI TA MIKPOTBEPJIOCTI 3A IIEPEPI3OM
JETAJIEM TYCEHAYHOI'O PYIIIA B PE3YJIBTATI iX 3HOCY

Hasoosmbcs pesyromamu eumiprogants meepoocmi y nepepizi 1aHoK ma MIiKpOmeepoocmi y
nepepizi onopHux Komkie 0yib003epis. Busnaueno 3miHu y NOKA3HUKAX MEXAHIYHUX XAPAKMEPUCUK
nicis 3HOCY 3a3HaueHux demanei 00 cmauy saminu. Ha niocmasi nopisnauns eniop 3apikcosano eu-
Pi6HI0BaHHSL MEEPOOCII NO NOBEPXHI mepms ma NiOGUWYEHHS 3HAYEHb MEePOOCHi 00 2apmyBaTbHUX
senuyun. lpuyunor ybozo Hazeano Gpuxyiino-oepopmayiiine smiynenHs mamepiany 60K08UX noge-
pxonv aamok. 1lio uyac pobomu wxoumaxmmuoi  napu, 6HACHIOOK 0a2amopaz’06020 3MiyHeHHs-
SHEMIYHEHHs, 8 ONOPHUX KOMKAX (POPMYEMbCs NPOMAPOK 3i cmabiniz08anow mikpomeepdicmio. 3a-
NPONOHOBAHO OMPUMAHT PE3YTbMAMU GUKOPUCMOBY8AMU HPU PO3POOYI MEeXHON02ii 8i0HO6IeH s Oe-
manet.

Knrouoei cnoea: nanka; onopruti KOmox, 2yCeHudHUl pyuwill, 3Hoc, 3MIHU meepoocmi ma MiK-
pomeepoocmi; npUdUHU

The results of measuring the hardness in the cross section of the links and the microhardness
in the cross section of the support rollers of bulldozers are given. Changes in the indicators of me-
chanical characteristics after wear of these parts until the replacement are determined. Based on the
comparison of the diagrams, the alignment of the hardness on the friction surface and the increase of
the hardness values to the quenching values are recorded. The friction-deformation hardening of the
material of the side surfaces of the links is the reason. During the operation of the contact pair, a sub-
layer with stabilized microhardness is formed in the support rollers because of the repeated harden-
ing-softening. It is offered to use the received results at development of technology of details restora-
tion.

Keywords: link; support roller,; continuous track; wear, changes in hardness and microhard-
ness,; reasons

IHocTanoBka nmpodemMu

30UIbLIEHHST pecypcy AeTalell MallvH, [0 YTBOPIOIOTh KOHTAKTHI MapH Ta MiANaloTbCs Iif
Yac eKcIUlyaTamlii 3HOCY, TMOiArae, mepeayciM, y IOYaTKOBOMY Ta BIJHOBHOMY 3MII[HEHHI pOoOOYHMX
noBepxoHb. Criocid Ta TEXHONOTIS peHoBalii 3aaexaTh Bifl CYTTEBOCTI 3MiH BHXiAHOI reoMerpii. Y
pa3i 3MEHIIEHHs MOYaTKOBHUX JIiHIMHKUX po3mipiB Ha 0,5 MM Ta Oinble mepeBary BiAgaroTh 3BaproBa-
JIBHUM TIpoliecaM, 30KpemMa IyroBoMy HaruiaBieHH:o [1—3].

[1inGip maTepiany, sSIKHI PH LBOMY 3aCTOCOBYETHCS, IIPOBOAATE, BUXOSUU 3 BUMOT 10 PO0OO-
qoro mapy (Horo TBepIocTi, XIMiYHOro Ta (ha30Boro ckiamy, 3HococTiikocti) . Ciifg TakoX MaTH Ha
yBas3i, 110 Mpane3JaTHICTh CUCTEMH OCHOBA — HAHECEHUH IIap CYTTEBO 3aJCXKHUTD BiJ TPalieHTy MeXa-
HIYHUX XapaKTepHCTHK 3a TIHOMHOIO y MPUIIOBEPXHEBUX 00JACTAX KOHTAKTYIOUMX Aeranell. SIKmio
nependavaeTbesl 3HAYHA BIIMIHHICTD Y TBEPJOCTI, MIKPOTBEPOCTI MaTepiaiiB OCHOBU Ta 30BHIIIHBO-
ro pobouoro mapy, JOLUUIEHUM CTA€ HAaHECEHHS! MK HUMHU IpoMikHOro mapy. [1o nilf mpuyusHi y no-
YaTKOBUX JJaHMX 1O MPOEKTYBaHHS TEXHOJOTIi 3a3HAYaloTh TBEPAICTH OCHOBH MaTepially IeTaji Ta
BHMOT'H JI0 MaTepialy mapy, KAl Cl1iJ HAHOCUTH IpHU BiAHOBIEHHA a0o 3MinHeHHi [4—6]. [Ipu mpo-
My, 3a3BHYaii, OepyThCcsl 4O yBard OYaTKOBI MEXaHIuHi XapaKTEpUCTUKK HOBOI AeTalli, 0e3 ypaxyBaH-
HS 3MiH, 10 BifOYBalOThCS 3 MaTepialoM BIPOJOBXK EKCIUTyaTallii, sIKa CYHpPOBOMKYETbCA HE JIHIIE
¢$i3nYHUM pYHHYBaHHSM Ta BUAAJICHHSAM MEBHHUX 00’€MIB MeTajy, ajie i TPUBaIMM TEPMiUHUM BIUIM-
BoM [7]. HexTyBaHHs 3a3HaueHOr0 axTy mij 4ac po3poOKK TEXHOJIOT] peHoBallii MOXKe CYTTEBO 3HU-
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3uTH i epexTuBHICTb. KpiM TOro, 3HaUeHHS TBEPAOCTi Ta MIKpPOTBEPIOCTI, SIKi B 3HAUHiil Mipi BU3HA-
YaroTh OMIPHICTh PYHHYBAaHHIO MOBEPXHEBHX INAPiB, BAXKJIMBO 3HATH AJIS aJIeKBaTHOI OLIHKU MpoLe-
CiB, L0 CYNPOBOIXKYIOTh 3HOIIYBaHHSA ACTaJiel, Ta MPOTHO3YBaHHA HOr0 iHTEHCUBHOCTI.

AHaJi3 0CTaHHIX JOCTIIKeHb Ta MyOJiKamii

Binmomo, 1110 mijx Jgi€ro CHiT TepTs, a TAKOXK TWHAMIYHUX YHHHHKIB (yIapHi HABaHTaXXCHHS, BiO-
pauii Tomo) i pupoAHUX HpoLeciB (CTapiHHS MaTepianiB, KOHTAKTYBaHHS 3 arpECHBHHMH pearcHTa-
MU Ta iH.) BinOyBalOThCs CTPYKTYpHi Ta (pi3MKO-XiMiuHI 3MiHHM B MaTepiaii aeTraii. SIK HacIiOK, BU-
HUKAIOTh HANIPY>KEHHS Y TIOBEPXHEBOMY IIapi, SIKi CIPUUMHAIOTH YTBOPEHHs MikpoTpimwmH. Kpucrami-
YHa PELIiTKa MOXKE YIIILHIOBATHCS Ta IPU3BOJUTHU A0 HAKJIENy KOHTAKTHOro mapy [8].

[oBigoMis€eThCA PO PE3YIBTATH EKCIIEPUMEHTAIBHOTO BUBIICHHS 3MiH Y CTPYKTYpi Ta Bia-
CTHBOCTSIX MaTepiayly MPHUIOBEPXHEBHUX INAPiB, IO CTAIMCSA BHACTIIOK TPHUBAJOl eKCIUTyaTamii Jera-
JIed, 110 MAIOTh TEPTHOBI CIIONYYCHHS.

Tax, 30kpeMa, BCTAHOBJICHO 3aKOHOMIPHOCTi 3MiHHM TBEPJOCTi 3y04acToi MIeCTepHi y CKiIai
TipHUYOi MalIMHM, SKi 3YMOBJIEHI 3MIHOIO MILIHICHMX BIIACTUBOCTeH Merady. OCTaHHIO aBTOpH
MOB’SI3yIOTh 3 MIKPO- 1 MakpoMexaHi3MaMH IIACTUYHOI Ta MPYXHOI fedopmallii, CIOTBOPEHHIM KpH-
CTaJIIYHOI PEeLIiTKH MeTajy, 3 YTBOPEHHSM 1 MepeMillleHHsIM BakaHCii Ta quciokauii [9]. IlopiBHAHHS
PO3MIpiB 1 3HAYEHb TBEPAOCTI 3pa3Kka JO3BOIIIO 3pOOUTH BUCHOBOK, IO OUIbINA aAedopmarris Bifmo-
Bijja€ OUTBIIIOMY 3pOCTaHHIO TBEPJOCTi. BcTaHOBIIEHO, IO BUSBIICHI 3MiHU JIOKAJILHOT TBEPIOCTI Bifl-
OyBaroThbCs B 30HAX HAIPY)KEHb, 110 MEPEBUIIYIOTh MEXY MPONOPLIHHOCTI, a poboTa cui pylHyBaH-
HS TIOB’SI3Y€ETHCS 3 IMUIBHICTIO JUCIOKALid, MPWIErTNX OO0 MJIOLIMHU PYHHYBaHHS, Ta BHPAKAETHCS
4yepe3 MPUPICT TBEPAOCTI.

[ToBimoMIA€TbCA TAKOXK MPO AOCTIIKEHHS IUCIOKALIHHOI CTPYKTYPH TOBEPXHEBUX IIapiB
MIIHUX 1 CTaJIeBUX 3pa3KiB MiCIsl BUNPOOYBaHb Ha TEPTS KOB3aHHS MPOTATOM Pi3HOI TPUBAJIOCTI Yacy.
Pe3ynbpTaTi mMpOCBiuyI04Oi €IEKTPOHHOI MIKPOCKOIIi Ta PEHTTeHIBCHKHUX IOCIIIKEHb MOKa3alH, L0
KO)KEH MaTepiall XapaKTepHU3yeThCsl BIACHUM MEBHUM CTAaHOM CTPYKTYPH MOBEPXHEBOrO MIapy, KU
BIJIOBiJa€ yMOBaM TepTs, TAKMM SIK HaBaHTa)KEHHS, MaTepiayid KOHTpTiIa Ta iH. CyTHICTH MIKpO-
CTPYKTYPHHX 3MiH IpH 30UIBbIICHHI Yacy BUIPOOYBaHHS MOJSATa€ y 30UIBIICHH] IITBHOCTI TUCIIOKA-
1ili, yTBOpEHH1 AMCIOKALIMHUX CKYM4eHb 1 ()parMeHTOBaHOi CTPYKTypu. BcraHoBneHo, mo 3a moc-
TIHHUX YMOB TEPTS XapaKTEPUCTUKU MIKPOCTPYKTYPHU 3MIHIOIOTHCS JIHMIIE B TIEPioA MPUIPAIIOBAaHHS.
Kinernka yTBOpEHHSI MIKpOCTPYKTYPH B MOBEPXHEBUX IApax MpU TEPTi 3yMOBIIOE MPOLECH 3Mill-
HEHHS Ta 3HOIIYBaHHS matepian [10].

DopMyJTHOBAHHS METH J0CTITKEHHS

Bepyun no yBaru HaBeneHi akTd, BUTIKAE, 110 IPU BiJHOBJIEHHI KOKHOI KOHKpPETHOI AeTai
micns ii 3HOCy ciig 6paTu 40 yBard KOHKPETHI 3MiHH, IO BigOyIUCS Y MOBEPXHEBOMY IIapi KOHTAKT-
HOI MOBepXHi. MeTOoI0 TOCTIHKEHHS CTaBUIIOCS eKCTIEpUMEHTaIbHE BU3HAYCHHS! TBEPAOCTI Ta MiKpO-
TBEPJIOCTI MaTepialy MOBEPXHEBOTO APy B 30HAX HAWOUIBIIOI 3MiHM TIOYaTKOBOI T€OMETPii JTAHOK Ta
KOTKIB I'yCEHHYHOT'O PYILIis SIK MOMNPEHUX 00’ €KTIB y MPAaKTHII BiTHOBHOTO HAIUIABJICHHS IS Bpaxy-
BaHHS OTPUMAaHUX 3HA4YeHb MPH PO3POOIIi TEXHOJOr] X peHoBarlii.

BukJsax ocHoBHOTO MaTepiaay

JocniKeHHsT BUKOHYBaJIM 3 BUKOPUCTAHHSIM HOBHX Ta 3HOMICHUX (TEpMiH eKcIuTyaTamii —
2000 ron.) 7TaHOK Ta KOTKIB T'yCEHHYHOIO pymIis Oynbao3epiB Ha 6a3i TpaktopiB T-100M Tta T-130.
BpaxyBasnbHe 3HOILIEHHS neTalel ckianano 3...4 MMm. MatepianoM omipHuX KOTKIiB € ctanb 400 i3 TBe-
paictio Bupo6iB HRC 20, a manok — crainp 45, sxiii Bignosigae TBepaicts HRC 21. 3amipu TBepmoc-
Ti 32 mepepizoM JIaHOK mpoBoawIn TBeproMipoM TK-2, a craTuuHOi MIKpOTBEpIOCTI — 3a JOIOMO-
roto npuwiany [IMT-3 npu HaBantaxenHi 0,5 H. MikpoTBepaicTh BUMIpIOBay 32 HOPMAJLIIO 10 TIOBE-
PXHI TepTs Ha INIMOMHY A0 2 MM Ha BHPi3aHHUX TEMIUIETaX.

Ha puc.1 npencrasieHi enopy po3MoALTY TBEPIOCTI Y XapaKTepHUX 30HAX MONEPEYHOro me-
pepi3y HOBUX JaHOK. HeoOXinHO BiIMITHTH, 110 TBEPAICTD 3a TIMOWHOIO y cepeluHi nepepisy (puc.l,
a) XapaKTepHU3yeThCsl pIBHOMIPHUM PO3MOALIOM NpH cepenHbomy 3HaueHHI HRC 22, 3a BUKIIOUEHHIM
MPUIIOBEPXHEBUX MapiB raubunoio 15...17 MM, 1e croctepiraetrbest migBuineHHs TBepaocti 1o HRC
33...35. Ha pobouiii moBepxHi (puc.l, 06) po3moaia TBEpAOCTI TaKOK HEPIBHOMIPHHIA: rapTyBasbHa
tBepaicte (HRC 28...30) cmocrepiraeThcst y cepeAMHHIN YacTHHI TOBXKHUHOIO 25...35 MM; 10 000X
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Puc. 1. Enropu posnofiny TBEpAOCTi 3a MepepizoM HOBOI JIAHKU

OOKOBHX MOBEPXOHb TBEPAiCTh 3HMXKYEThCS 10 HRC 12...20. TToka30Bo, 110 €KBiAICTAHTHUIN PO3MOILT
TBEPJOCTI Ha TAMOMHI SMM Bix pobouoi moBepxHi (puc.l,B) siKicHO He cxoxui. ['apTyBanbHa TBeEp-
nicte ckiagae HRC 33...35, cepennHHa 30Ha 3 Takoro TBepaicTio mommmpena Ha 40..50 MM, a 3HIKEH-
HS TBepIOCTi 10 60koBHUX MOBepXxoHb 10 HRC 12...15 Oinbin Bupakene. [ mnbuna 3HUXKEHOT TBEpAOCTI
cxnagae 12...15 mMm. 3HMKEHHS TBEpAOCTI OOKOBHX MOBEPXOHb JIAHOK MiATBEPIKYETHCS CHIOpaMH,
no0yAOBaHUMH IJIs1 BHYTPIIIHBOI (pHcC. |, T) Ta 30BHIIIHBOI (puUC.1, 1) MOBEPXOHB.

AHaITi3yIouu OTpUMaHi emopu TBEPAOCTI, CIiJ BIIMITHTH, O TEPMIYHO 3MILHEHOIO € JIHIIE
poboua noBepxHs. [Ipy oMy rapTyBaHHS NPOBEICHO, OYEBUIHO, B OKHCIIOBATBHOMY CEPEIOBHILI,
SKe CIPUYMHHUIIO 3HEBYTJICIbOBYBAaHHS 1, SIK HACTIJOK, 3HW)KEHHs MoBepxHeBoi TBepaocti Ha HRC
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3...5. MoxxHa TakoX MPHUIYCTUTH, IO 3HMKEHHS MOBEPXHEBOI TBEPAOCTiI 10 OOKOBUX MOBEPXOHb
CIpUYMHEHE HEPIBHOMIPHICTIO HArpiBy (HAampHKJIaA, MPH BUKOPHCTaHHI iHIYKTOpa HEBiAMOBIAHOrO
po3mipy).

[Ipore HepiBHOMIpHUH PO3MOALT TBEPIOCTI HE BapTO BBaKATH TEXHOJOTIYHOIO Bajaoro. Ha
HaIl OIS, TaKka XapaKTepHCTHKa poO0Uoi MOBEPXHI € MPHUITYCTUMOIO 3 TOYKH 30py Kpaoi o0poo-
JIIOBAHOCTI Ta IMpawe3faTHOCTi JaHKu. llo-mepiie, MO3UTUBHUIA TpaJi€eHT TBEPAOCTI BiJ MOBEPXHI 3a
IMTMOWHOI0 BUKIIIOYAE TNIMOWHHE BUPHBAHHS METaly Ta CHpUsSE TMOKpalleHHIO mpumparioBanss. [lo-
Jpyre, HasBHICTb OOKOBHUX 30H 31 3HM)KEHOIO TBEPIICTIO Ha poOOUill TOBEPXHi, HAa HAII MOTJISA], 3MEH-
1Iye HAMOBIPHICTh PO3MOBCIOMKEHHS MariCTpaJbHUX TPILIMH MONepek moBepxHi TepTs. HasBHicTh
MPUIIOBEPXHEBOT0 LIAPY MiJBHILEHO! TBEPIOCTI TAKOXK 30UIbIIYE HECYUy 3IaTHICTh JaHKH Ta, SIK Ha-
CIIIOK, T JOBrOBIYHICTD.

Ha puc.2. nmpencrasieHi enopu TBEpAOCTI 32 aHAJIOTIYHHMH TEpepizaMu 3HOIICHHUX JaHOK.
Enropa TBepmocTi 3a ruOuHOI0 Y cepennHi mepepily (puc.2, a) He 3a3Haja cyTTeBHX 3MiH. Crioctepi-
raerbes nesike (Ha HRC 3...5) sMeHmenHs TBepaocti nobnmsy podouoi mosepxHi. Ha pobouiit moBep-
XHI TBEpAICTh poO3MoiieHa OUTbII piBHOMIpPHO (pHc.2, 0) i He Ma€ CYTTEBUX CIafiB 10 OOKOBHX IOBE-
pxoHb. [lokazoBUM € BUPIBHIOBaHHS TBEPAOCTI MO BCili mupuHI pododoi moepxHi a0 piBHA HRC
25...33 3 IOMITHUM TOJIeM PO3CiIOBaHHS 3Ha4YeHb TBepAOCTi. [liIBUILEHHS TBEPAOCTI Ha KpalHIX i-
JSTHKaX poOouoi MmoBepxHi, o Manu 10 3HouryBaHHs 3HadeHHs HRC 12...20, MoxHa mOsiCHUTH X
¢dpukiiitHo-nedopmartiiinum 3MmirHeHHIM. Ha ekBimicTaHTHIM riauOWHI MOPSIKY SMM BijJ MOBEpXHI
(puc.2, B) TBepHiCTh XapaKTEPU3YETHCS OAHOPIAHUM PO3IOAUIOM 3 MajHM PO3CIIOBAaHHSIM 3HA4YEHb
(amrutityna poscitoBanHs cknagae HRC 2 i nexxuTs y Mexxax mOXuOKH BUMIpIOBaHHS).

Takum 4MHOM, IOPIBHAHHS €MIOP TBEPAOCTI 0 Ta MICHs 3HOCY NTOKa3ye BUPIBHIOBaHHS TBEp-
JOCTi IO MOBEPXHi TepTs BHACTINOK PppuKLiiiHO-nedopmarniiiHoro 3minHeHHs. CTYIiHb HAKJIENy CArae
1,6...2,0.

3a 3MIHOIO TBEPIOCTI Ta MIMOMHOIO NedopMaliifHOro 3MILHEHHS MOXKHA OL[IHUTH MaKCHMa-
JbHE HaBaHTa)XKeHH: Ha JaHkH. Tak, noyatkosa TBepAicTs HRC 12 (HB 197) 36inpmmnacsa no HRC 30
(HB 293), rmubuna 3minHeHHs ckiiaia 0nm3bko 5 MM, OTxe,

197+293

P=0,755- =4691,75H

3a HopMaTUBHMMHU BuMoramu [11] TBepaicTh poO040i OBEpXHI HOBUX JIAHOK MOBUHHA OYyTH
HRC 45...47. JocnigKeHHs MoKa3aly, U0 HacOpaBAi PeKUM TepMOOOPOOKH, SIKHI MPaKTUKYETHCS, HE
3abe3mnedye Takoro piBHs. Po3xomkenns cxianae 12 omuauis HRC.

[Tix yac poGoTu OOKOBi MOBEPXHI JAHOK KOHTAKTYIOTh 3 pedOpaaMu KOTKIB, y pe3yiIbTaTi 4o-
ro BinOyBaeThCs PpUKLiHO-TeopMaliiiHe 3MiLHEHHS OOKOBUX MOBEPXOHB JIAHOK Ta BUPIBHIOBAHHS
eMIOpH TBEPJOCTI 0 TapTyBaIbHUX 3HAUCHb.

CepenHio MIKpOTBEpAiCTh BU3HAYAIH, BUXOISUM 3 XapaKTepy BapiamiiHOro pAay pe3ynbTaTiB
24 BUMIpIOBaHb 3 BUKOPUCTAHHSAM BJIaCTHBOCTEH aAWTUBHOCTI F€TEPOreHHOro CIiaBy. SIKIo 3HaYeH-
HSl MIKpOTBEPIOCTI BapiallifHOTo psimy He po30MBaiKCsA Ha TPYNH, CEPEIHIO MIKPOTBEPIICTh OOUHC-
JIIOBANH SIK CepeAHE apupMeTHIHE YCiX 3aMipiB.

Posnoain MikpoTBepAOCTI 3a HOPMAaJUII0 10 poOOUOi TOBEpXHi cepiHUX KOTKIB (puc.3)
.XapaKTepU3yEThCs IOMITHUM PO3KUIOM 3HadeHb Ha rmouHi 10 300...350 MKM BiIHOCHO CEpeIHBOTO
3HaueHHs nopsaky Hig 550. Ammtityna konmuBanb ckianae Hig 100...120. MikpoTBepaicTh Ha TOBe-
pxHi gopiBHIOE Hjgo 600. Ha rnubuni 350...900 MKkM 3HAYCHHS MIKpPOTBEpIOCTi cTabimi3yroTbes. Ce-
penHe 3Ha4YeHHsI MIKpOTBEpAOCTi 30epiraeThesa Ha piBHI Higo 550. Ha rimbuni nonaxg 900 MM posmo-
T MIKpOTBEPIOCT] BiAPI3HAETHCS BHPA3HOIO AMCIEPCI€I0: aMILTITYAa KonuBaHb csarae Hig 250 Bin-
HOCHO cepenHboro 3HaueHHs Hjg 550.

Ha migcraBi onrcaHoro MoXkHa 3pOOMTH BHCHOBOK IIPO T€, IO PO3MOJT MIKPOTBEPAOCTI Ha
rnubuHi monan 900 MKM XapakTepu3ye MOYaTKOBHH TEXHOJIOTIYHUHN CTaH MaTepialy KOTKa SIK HEeol-
HOpimHMHA. 30BHIMIHIN ap XapaKTepU3YETHCS TAKOXK PO3KUIOM 3HAYEHb MIKPOTBEPAOCTI, IO yKa3ye
Ha JIOKaJIbH1 SBHIA 3MILHEHHA Ta 3HeMIiHeHHs MeTtany. [Ipomapok 3i cTabii3oBaHOI MiKpOTBEpic-
TIO — «OMIpHHI» — MOYKHA BBa)KaTH cPopMOBaHUM IIi yac poOoTH. BimHocHO 1iboTO MWIApy dpu-
KLiiHe 3MITHEHHS y 30BHILIHbOMY LIapi csrae 1,22, 3HeminueHHs — 0,76.
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[lin vac 3HOIIyBaHHS B «OMIPpHOMY» IIapi, HailiMOBipHile, BinOyBaeThCs 3MiLHEHHS-
3HEMIIIHEHHS 3 OTHOYACHOIO CTa01Ti3alliel0 MiIKpOTBEPAOCT] Y HHYKYE PO3TAIIOBAHUX IIApaXx.

BBakatouu, 1110 rractuuHa AedopMaliis po3noBCIOIKYETHCS Ha TIIHOUHY MOPSAKY 3 MM, PO3-
paxyeMo HaBaHTa)KEHHs Ha OmipHUHA KOoTok [12, 13]:

P=0,766-H -t* =0,766-600-3* = 413,64xH

PospaxoBane 3yciiisl BigmoBigae HaBaHTaKEHHIO Ha MEPIIUI KOTOK (BHYTPIIIHS TOPiKKa)
npu BpizaHHi 3 nepemimenaaM (38 kH) abo Ha 30BHiHIN Oik OCTAHHBOTO KOTKa MPHU Pyci «3aaHiit
xim» (35 kH).
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Puc.2. Enropu po3nofity TBEpAOCTi 3a Tepepi3oM 3HOMICHOT JIAHKH
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Puc. 3. Poznogin MikpoTBeprocTi po0o4yoi moBepxHi cepiiHUX KOTKiB

[Tomunka po3paxyHKy CKIagae
_ 4136-3800

4136
IO € IPUIHATHUM 151 IH)KEHEPHUX PO3PaXyHKIB.

Bapro ninkpecianutu, mo po3paxoBaHi 3ycHIIIS Ha KOTKH € HAWOUTBIINME (aMILTITYAHUMH). Y
PO3paxyHKy KOTKIB Ha JOBTOBIYHICTH 33 LIMMH 3yCHIUISIMH YK€ 3aKJIaJIeHO MEBHHUH 3amac MiIHOCTI,
TaK SIK cepeqHi HaBaHTaxkeHHA y 1,5...2,0 pa3u MeHmIi.

BucHoBkn

JocimKeH s po3MoALTy TBEPAOCTI 3a NepepizoM HOBUX JIAHOK BHSBUJIM ITOYATKOBE HEPIBHO-
MipHe, 31 cl1aZioM TBEPIOCTi 10 OOKiB, TepMiuHE 3MII[HEHHS JuIie podoyoi moBepxHi. [1ig yac ekcrury-
aTauii — sK HacHigoK QpHUKLiiHHO-IedopMaliifHOrO 3MILTHEHHSI — BiI0YBa€ThCs 3MEHILICHHS TBEPO-
cri 3a rmubuHoro Ha HRC 3..5 Ta BupiBHIOBaHHS MO MMpHHI podouoi 30HU Ao piag HRC 25...33
nporu HRC 12...20 nmoyaTkoBux. BuMiproBaHHS MiKpOTBEpAOCTI y mepepi3i KOTKiB BUSBHIO HEOJHO-
PiIHICTD TOYATKOBOTO CTaHy MeETally, SIKHil y Impoleci eKCIuTyaTallii mignaeTbes cTtabiizanii 3a paxy-
HOK 0araTopa3oBoro 3MillHEHHs-3HEMIIHEHHs. 3a 3a3Ha4eHUMHU 3MiHAMH OL[IHEHO MAaKCUMAalbHO MPHU-
MyCTUME HaBaHTAXXCHHS 1 BU3HAUCHO, L0 PE&KUM TEPMOOOPOOKH MPH BUTOTOBJIECHHI HOBHUX AcTaleit
He 3a0e3nedye HEOOXiOHMX BJIACTHBOCTEH MOBEPXHEBOro Imapy. BusBneHi (axkTu BH3HAYEHO SIK
000B’SI3K0B1 10 BpaxyBaHHsI Ha eTari migdopy MaTepiaty, SKAN CliJi HAHOCUTH IIPU BiJHOBJICHHI 3HO-
LICHUX JieTalleld, a TAKOXK NPU3HAUYCHHI PeKUMY HACTYITHOI TepMOOOPOOKH.
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CHANGES IN THE DISTRIBUTION OF HARDNESS AND MICROHARDNESS
ACCORDING TO THE CROSS SECTION OF CONTINUOUS TRACK DETAILS
AS A RESULT OF THEIR WEAR

Peremitko V., Lee M., Kriventsov D.

Abstract

The performance of the “base-applied layer” system, that forms the contact surface of parts
that are subject to intensive wear, significantly depends on the gradient of mechanical characteristics
in depth in the near-surface areas of contact parts. That is why the initial data before the design of the
technology determines the hardness of the base material and the requirements for the material of the
layer that should be applied during restoration or strengthening. This usually takes into account the
initial mechanical characteristics of the new part, without taking into account the changes that occur
with the material during operation, which is often accompanied by prolonged thermal exposure. Ignor-
ing this fact during the development of renovation technology can significantly reduce its effective-
ness. It is also important to know the value of hardness and microhardness in order to adequately as-
sess the processes that accompany the wear of parts and predict its intensity.

Therefore, when restoring each specific part after its wear, it is necessary to take into account
the specific changes that have occurred in the surface layer of the contact surface. The aim of the study
was to experimentally determine the hardness and microhardness of the surface layer material in the
areas of greatest change in the initial geometry of the links and rollers of the continuous track to take
into account the values obtained while developing their renovation technology.

Studies of the distribution of hardness in the cross section of the new links revealed the initial
uneven, with a decrease in hardness to the sides, thermal hardening of only the working surface. Dur-
ing operation (as a consequence of friction-deformation hardening) there is a decrease in hardness in
depth by HRC 3...5 and alignment in the width of the working area to the level of HRC 25...33 against
initial HRC 12...20. Studies of static microhardness in the cross section of new and worn rollers re-
vealed the initial state of the material as inhomogeneous, which in the process of wear can be stabi-
lized due to repeated hardening-softening. According to these changes, the maximum allowable load is
estimated and it is determined that the heat treatment mode in the manufacture of new parts does not
provide the required properties of the surface layer. This should be taken into account when selecting
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the material of the surface layers, which should be welded when restoring worn-out links and rollers,
as well as when appointing the next heat treatment.
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