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UCCJIEJOBAHUE U3HOCOCTOMKNX CBOMCTB
MOKPBITHUI HA OCHOBE TIC + NICR

B cmamve npedcmaenenvt pe3ynbmamul UCCIeO06aHULl USHOCOCMOUKUX NOKPLIMULL HA OCHOGE
TiC + NiCr. Ycmanoenenvl 3a6UcumMocmu 6eC06020 U3HOCA OM CKOPOCMU MPEHUS, YCUTUS NPUICUMA U
ONUMbL NymMu 8 pe3yibmame 3auMooeicmeus, nosepxnocmei mpenus. Ilpogedenvt cpasnumenvhvie
CMOUKOCMHbIE UCHLIMAHUSA NOKPLIMULL.

YV cmammi npedcmasneni pesyibmamu 00CHONCEHb 3HOCOCMIUKUX NOKpummie Ha ocHosi Ti +
NiCr. Yemanoeneno 3anescHocmi 64206020 3HOWYSAHHS 610 WEUOKOCHI Mepmsl, 3YCUTISL RPUMUCKY U
Q08XHCUHU WTISXY 6 pe3yabmami 63aeMo0il nosepxonb mepmsi. I[Iposedeno nopieHslbHi MPUBANICHI 6u-
npooOyeanHs NOKpummis.

V.D. Goncharov, V.N. Nekrasov

Research of wearproof properties of coverings on the basis of TiC + NiCr

In article results of researches of wearproof coverings on the basis of TiC + NiCr are presented.
Dependences of weight deterioration on speed of friction, effort of a clip and lengths of a way as a result
of interaction of surfaces of friction are established. Are lead comparative wear resistant tests of
coverings.

B coBpeMeHHOM OBICTPOpPa3BUBAIOIIEMCSI MUpPE CO3/IaHHE MaTepHajoB, OTBe-
YarOIUX TPEOOBAHHMSIM KOHKYPEHTOCIIOCOOHOTO MAITMHOCTPOCHHUS, SBISCTCS OJI-
HOU M3 BaKHEWIHX 3a7a4. [103TOMyY B TaHHOI paboTe CTABUTCSA CIEIYIONIAs IIENTb:
pa3paboTaTh MOKPHITHS U3 HAHOCTPYKTYPUPOBAHHBIX KOMITO3UI[MOHHBIX MaTepHa-
JIOB M YCTAHOBUTH UX U3HOCOCTOMKHE CBOMCTBA.

3aja4u ucciae0BaHus:

- YCTaHOBUTH 3aBHUCUMOCTh BECOBOI'O M3HOCA, OT CKOPOCTH TPEHUS, YCHIHS
MIPWKUMA Y JIUTHHBI ITYTH B PE3yIbTaTe B3aUMOACHCTBHS TPYIIUXCS TIOBEPXHOCTEH;

- MPOBECTU CPABHUTEIIBHBIC CTOWKOCTHBIC UCTIBITAHUS TIOKPBITHIA.

HcnpiTanne MpoOBOIMIIOCH HA TIOKPBITHH M3 HAHOCTPYKTYPHPOBAHHOI'O KOM-
MO3UIIMOHHOTO MaTepHala, MOJy4eHHOTO METOJOM KyMYJSTUBHOTO HAIbLICHUS.
[ToKpBITUS OTIUYAIOTCS APYT OT IPYTa MPOICHTHBIM COJCPKAHUEM KOMITOHCHTOB:
TiC + NiCr (tabm. 1).

Tab6muma 1 — Cogepxanue NiCr B o0pasiax

Homep obOpasia Conepxanue NiCr
1 20%
40%
3 60%
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CIiaB HUKENb-XPOM UMEET OOINBIIYI0 TBEPAOCTh M OOJNBIIYIO M3HOCOCTOM-
KOCTb, HO M 00JIee BBICOKYIO CTOMMOCTh. Pa3z0aBiieHre MaTepuana MOKPBITHS Kap-
OMJIOM THTaHa TO3BOJUT CHU3UTh CTOMMOCTh MOKPBITHSA U YBEIMYHTH €r0 KOHKY-
PEHTOCTIOCOOHOCTh. [IOKPBITHS, BIEPBBIC, MOMYUCHHBIC MyTEM KyMYJISTHBHOTO
HABUICHUS] UMCIOT OCOOYIO CTPYKTYPY: YIIOPSIOYCHHOE pa3MEIICHUE YaCTHII Kap-
Oua THTaHA B HUKEILXPOMOBOU MaTpuIle. Takas CTpyKTypa MO3BOJISIET COXPAHHUTh
TBEPIOCTh MOKPBITUS OJM3KOM K TBEPAOCTH HHUKEIHXPOMOBOT'O CIIaBa C OTHOCH-
TEJBHO BBICOKMM pa30aBJIeHHEM KapOWa TUTAHA.

OCHOBHOE HA3HAYCHHUC TOKPHITHI, YBEIUUCHHE H3HOCOCTOMKOCTH Padoumx
MOBEPXHOCTEN ceJeNl 3aMopHOM apMaryphl, JeTanel CIENOK >KeIe3HOA0POXKHBIX
BaroHOB, KOTEIbHBIX arperaTtoB, pabOYMX OPTaHOB MMOYBOOOpPAOATHIBAIOIIMX Ma-
LIUH, JIeTalel KCTPYIEepPOB, MOPIIHEBBIX KOJEl], IIeeK KOJICHYAThIX BajlOB, BTYJIOK
IATYHOB, KYJIauyKOB M KJIAMIAHOB Tra30paclpe/ieIuTeIbHOr0 MeXaHu3Ma U JAPYTrUxX
JieTajei paboTaroIUX B CIIOKHBIX YCIOBHSAX TPCHUS.

Bri0op 000pyI0BaHUS OCYIIECTBIISIICS COTJIACHO TOYHOCTHBIM M JTUHAMUYE-
CKUM XapaKTEPUCTUKAM YIOBJICTBOPSIOIINM BCEM HEOOXOTUMBIM YCIOBHSAM IIPO-
BEJICHHUS SKCIICpUMEHTa. B KadecTBe MCIBITATEILHOIO 000PY/I0OBAHHUS UCIIOIB30Ba-
Jach ManMHa TpeHus moaenu 2168 YMT. MamvHa npenHa3HadeHa Ui UCHbITa-
HUHM Pa3IMYHBIX (PPUKIIMOHHBIX M CMa30YHBIX MATEPUATIOB HA TPEHUE U U3HOC C
MaKCUMaJIbHbIM MOMeHTOM Tpenus 40 Hem u MakcuManbHON 4acTOTOM BpalieHus
wrmagens 3000 mua’ . Jlnst onpenenenys BECOBOTO U3HOCA MCIOJIb30BAIUCH aHa-
ymtryeckne Becsl AJ[B — 200.

UccnenoBanusi mpoOBOJWINCH C UCHOIB30BAHUEM CHELHAIBLHO W3TOTOBJIEH-
HBIX 00pAa3IoB MPEICTABIAIONINX COOOHM Mapy «Bajl — BTYJIKa». Poib BTYNKH HC-
MOJTHSIIA Koozka (puc. 1), posib Bajga — TUCK.

Konopaka MokpbITHE

Pucynok 1 — Cxema ucCTBITaHHS
IToxpeITHE HAHOCUIIOCH Ha KOJIOJAKY U3roToBieHHYI0 U3 crainu 40X. Ha Hepa-
Ooueill MOBEPXHOCTH KOJIOJKAa MMEET MMa3 Juisi 0a3sMpoBaHMS B IPHCIOCOOJICHUH
MamuHbl TpeHus (puc. 2). [lepen HaHeceHHEM MOKPBITHSI KOJIOKA TPUTHPaIach MO
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JUCKY 10 (hOpMUPOBAHUS TSITHA KOHTAKTa MO BCEH IUTOMAAN KOJMOMKU. J[nsa cHU-
JKCHUS MIEPOXOBATOCTH MOBEPXHOCTEH MOJYYCHHBIX HAMBUICHUEM U JIOCTYDIKCHHUS
BHYTPEHHETO JHaMeTpa PaBHOTO JMAMETPY JAKCKA, BBIONHAIACH HX MpeIBapu-
TeNbHAs alMa3HO-a0pa3uBHas 00paboTKa 10 3HadeHust Ra = 1,25 miwm. JTuck usro-
ToBjIeH u3 ctanu 40X.. {1 mpoBeneHus] UCTIBITAHUNA KOJIOAKA YCTaHAaBIMBAJIACh B
KOpITyC, IMCK YCTaHABIIUBAJICSA Ha OMPABKY U3 KOMIUIEKTa MaIllMHbI TpeHus. [lepen
KQXKIBIM ITMKJIOM HCIBITAHUN BBIMOJHAIACH MPOMBIBKA M MPOCYIIKA o0pasia st
yIAJICHHS MBUTH U TIPOIYKTOB M3HOca. Paboure yCciIoBUs MPOBEACHUS 3KCIICPUMCH-
Ta JIOCTUTAJIKNCh HAa MAIIMHE TPCHHUS, MyTEM COOOIICHUS BTYIIKE BpamlaTeIbHOTO
JIBUOKCHUSI BOKPYT COOCTBCHHOW OCH, a KOJOJKE JIABJICHUS HA JUCK COOTBETCT-
BYIOUIETO YAETbHOMY JAaBJICHUIO, COTJIACHO MPOrpamMMe UCTIBITAHUM.

g

Pucynok 2 — kooka ¢ IIOKpBITHEM JI0 MIpeABapUTENbHON 00paboTKI
VcnbITaHus NpoBOAMINCE B CIIEAYIOIIEH MOCIE10BaTENbHOCTH:
[TpOMBITB M BBICYIIUTE KOJOAKY;
B3BecHTh KOIOZIKY, 3aHECTH TIOKa3aHHs BECOB B TAOJHILY.
VY CTaHOBUTH U 3aKPEMUTH JUCK HAa ONpPaBKe MAIIWHBI TPEHHUS;
3anpaBuTh OymMary B yCTpOMCTBO 3aITUCH MAlIMHBI TPEHHS;
3anarh ¥ 3aMKCUPOBATh YCTAHOBKH YCTPOWCTBA 3aIlNCH;
Y CTaHOBHUTH M 3aKPENUTH KOJIOJIKY B IIPUCIIOCOOICHUN MalIMHbI TPEHNS;
3amaTh Ha MaHeNM yHpaBJICHWS MAIIMHBI TPEHUS TpeOyeMble ImapameTphl
paboTsr;

8. IIpoBecTu HMKI UCTIBITAHUH;

9. CHATb KONIOJIKY;

10. IIpOMBITH U BBICYIIUTH KOJOJKY;

11. B3BecuTh KOJNOAKY, 3aHECTH TIOKA3aHHSI BECOB B TaOJIUILy PE3YJIbTATOB;

12. TloBTopuTh MyHKTHI 6...11 HEOOX0AMMOE KOJIIMUECTBO pa3, COINIACHO PO-

rpaMMe UCIBITaHUH.

JI1s1 cpaBHUTENBHON OIEHKH M3HOCOCTOMKUX CBOMCTB UCCIETYyEMBIX MOKpPBI-
TH, TaKWe K€ WUCTBITaHUsl OBUTH ITPOBEJECHBI Ha oOpasiax 0e3 MOKpBITHS (Teno —
craip 40X, koHTpTeno — crans 40X).

B kauecTBe U3MEHsAEMBIX TapaMeTPOB P UCIBITAHUAX BBICTYNAIOT:

Nk L=
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— cocTaB MOKPBITHS (MporieHTHOe coaepkanue NiCr)

— OKpY)KHasi CKOPOCTh BpallleHUs! Ha TIoBepXHocTH Jucka (V), M/c;

— ycuime nprwxuMa Konoaku k qucky (P), H;

— JUIMHA TYTH TPOWAEHHOTO JAMCKOM OTHOCHUTENIHLHO MOBEPXHOCTH KOJOIKU
(L), m.

IToBTOpsieMOCTb TpH paza.

[l BBIOOpa mapaMeTpoB HCIBITAHMH, ONMpaeMcsl Ha aHaJOTHYHbIE WCIIBITA-
HUS NPOBEJCHHBIC PA3JIMYHBIMM AaBTOPAaMH C JPYIrMMHU HM3HOCOCTOMKHMH IIOKPbI-
tusiMu. [1,2]. Okpyrisiem g0 Ommkaimx 3HaYeHHUH, KOTOpPBIE AOCTYITHBI Ha Ma-
mmHe Tpenust. [TyTe s kaxmoro obpasma cocrasiser 1000 m. [Tapamerpsr ucrbl-
TaHWH NpHBeeHbI B Tabnuiax 2 u 3.

Tabmuma 2 — Harpyska co3aBaeMasi Ha KOJOJIKE

p, MIla 1 2 3 4 5
P, H 190 380 570 760 950
Tab6muma 3 — CkopocTh co3liaBacMasi Ha JIUCKE
V, m/c 0,2 0,5 1
n, 06/MuH 100 250 500

I[J'ISI OLCHKH CBOICTB TIOKPLITUA B IPOLICCCE U3HOCA ObLIH IMPOBEACHBI JOIIOJI-
HUTENbHbIC UCIIBITaHuI. B Ta6J'II/IHe 4 MPUBCACHBI KOHTPOJIbHBIC TOYKU JJIUHBI ITY-
TU B METpax B KOTOPBIX o6pa3eu CHUMAJICA, TPOMBIBAJICA W B3BCHIUBAJICA, JId OIl-
peaciacHrs 3aBUCUMOCTH BECOBOI'O U3HOCA OT HpOﬁHeHHOFO myTH.

Tabnuna 4 — KoHTpobHBIE TOYKH U3MEPEHUsI BECOBOI'0 M3HOCA
| L,m [ 400 | 800 [ 1200 | 1600 | 2000 | 2400 | 2800 | 3200 |
UYacrora BpamieHus qucka n = 500 o6/mMuH
Harpyska Ha konoaky P = 760 H
Ha pucynke 3 npenctasiieHbl ¢oTorpaduu o0pas3ios mociae ucrbitanuid. Ha
MOBEPXHOCTSIX KOJIOJOK MOYKHO BBIICTUTh TEMHBIC U CBETNbIC yJ4acTKU. CBETIBIM
y4aCTKaM COOTBETCTBYET MOKPHITHE, TEMHBIM — METAJIT OCHOBBI.

S
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Pucyrok 3 — Konoku mocsie UCIIBITaH A, CBETIIbIe YU4aCTKH — MOKPHITHE, TEMHBIE YIaCTKU —
METaJUT OCHOBEHI: a) oOpaserl 1; 6) oOpaser 2.
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Pe3ynbTathl UCTIBITAHUM IPUBEICHBI HA pUCYHKaX 4...7.
BecoBo# usHoc (V = 0,2 m/c)
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Pucynok 4 — BecoBoii n3HOC 00pa3IioB B 3aBHCUMOCTH OT Harpy3ku npu ckopoctu 0,2 M/c.
BecoBoi usHoc (V = 0,5 m/c)
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Pucynok 5 — BecoBoii n3HOC 00pa3IioB B 3aBHCUMOCTH OT Harpy3ku npu ckopoctu 0,5 m/c.
BecoBow usHoc (V = 1 m/c)
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Pucynok 6 — BecoBoii n3HOC 00pa3ioB B 3aBHCUMOCTH OT Harpy3Kd Ipu ckopocta 1 m/c
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BecoBon nsHoc (P =760 H, V=1 mic)
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Pucynok 7 — BecoBoii U3HOC B 3aBUCUMOCTH OT JUIMHBI IIyTH

Kak BumHO 13 pucyHKOB 4 — 7, HaOMIOIAeTCsl 3HAUMTENBEHOE YBEIHYCHUE U3-
HOCOCTOMKHMX CBOWCTB 00pasIOB C NMOKPBITHEM II0 CPaBHEHHIO ¢ oOpasmamu 0e3
nokpbiTuil. [Ipy yBennueHnn Harpy3ku BECOBOI M3HOC TaKkKe yBeluuuBaercs.. Uto
COOTBETCTBYET 00IIel Teopun u3Hoca. Ha pucyHke 7 MoxxHO HaOmogath Oolee
BBICOKHI m3HOC 70 1500 M ¢ mocneayroriei ero crabminsanueit. O4eBHIHO, 371ECh
MPOUCXOJUT BHAayalle OKOHYATeIbHAsI MPUPabOTKa TOKPBITUS U Jajiee ero paBHO-
MEpHBIH U3HOC.
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