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Metonamu Gi3UKH MILHOCTI Ta TEPMOIMHAMIKE B PAMKaX €HEPreTHYHOI MOJIeIi YTBOPEHHS YaCTHHOK 3HOCY
B IIPUIIOBEPXHEBHX 30HAX IAPU TEPTs JOCIIPKEHO KIHETHKY PyHHYBaHHS NOBEpXHEBUX IiapiB. BcranoBneHo
HAasBHICTb 3aJICKHOCTI PO3MipiB YACTHHOK 3HOCY BiJl MEXaHIYHHUX BIACTUBOCTEH MaTepiaiy.
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Beryn

[Ipobnemam TepTs 1 3HOCOCTIHKOCTI  MeETasiB
MIOCBSYEHO YUMalo pobit TEOPETUYHHUX i
€KCIIEPUMEHTAJIbHUX. 3TiHO 3 YSABJICHHAMH CY4acHOL
¢i3uku  MinmHOCTI MaTepiaiiB  iX pyHHYBaHHI €
3aKITIOYHOIO (ha30l0 CKIIQJAHOI'0 0AaraToeTarHoro npouecy
MOIIKOJDKYBAHOCTI, 110 3aKOHOMIPHO PO3BHBAETHCS Ha
aTOMapHOMY, HAHO- Ta ME30CKOMIYHOMY piBHAX (IHB.,
nHanpuknan, [1- 3]). Came mepebir byHIaMeHTaTbHUX
TEPMOQIIYKTYaIlIHHAX TPOIECIB HAa BKa3aHHWX PIBHAX
opranizaiii Marepii [4] 3yMOBIIIO€ HE3BOPOTHI 3MiHH
CTPYKTYpPH KpHUCTAIiB 33/I0BFO JIO IIOSBU 3OBHIIIHBO
CIOCTEPEKYBaHUX IPOSIBIB X PyWHYBaHHS — YTBOPEHHS
TPIlIMH, YAaCTHMHOK 3HOCY 1 T.I. JluckperHmii mporec
HAKOIHMYEHHS TIOIIKO/PKEHb KPHCTAJIIYHOI IPaTKH Ha
MakKpopiBHI TIPOSIBISETHCS SIK HENEpepBHHUN Mpolec
30LIBIICHHS  BHYTPINIHBOI  €Heprii  JeopMoBaHOI
BHACJIIIOK TEPTS MOBEPXHI Kpucray [5].

. Moaean i pe3yabTar J0CTiTKeHHS

V poborax denopopa [6] mokasaHo, M0 3pOCTAHHS 3
4acoM BHYTPIIIHBOI €HEeprii KpUcTary mpu Aii 30BHIIIHIX
MeXaHIYHUX HaBaHTa)XEHb y IMapax TepTs 3AIHCHIOETHCS
3a 3aKOHOM, OJIM3BKMM [0 JIIHIMHOrO. 3 IOCATHEHHAM
JIeIKOr0 KPUTHYHOTO 3HAYEHHS BHYTPIIIHBOI eHeprii
MaTepiaiy (eneprist aKTHBAIIii), BiZIOyBa€eThC
pyiiHyBaHHs Matepiany. OTxe, pyHHYBaHHS € HACIIKOM
HECTIMKOCTI JIeTKOro 00’ eMy Marepiajly Npu JOCSITHEHH]
KPUTUYHOTO 3HA4YEeHHS TYyCTUHH HOro BHYTPIIIHBOI
eHeprii.

182

Posrisamatoun (pi3MUHO HECKIHUECHHO Mayndii 00’ €M
TBEPJIOr0 Tila SIK BiIKPUTY TEPMOJUHAMIYHY CHCTEMY,
110 3HaXO/AUTHCS, 33 YCTAIEHUX 30BHIIIHIX YMOB, y CTaHi

JIOKQJIBHOT ~ TEPMOJMHAMIYHOI  DIBHOBAarW,  yMOBY
pyliHyBaHHS MaTepiady MOXKHA MOJAaTH y BUIJIAI
Du= uoy (1)

Ie AU Ta Up, BIITIOBIAHO, — 3MiHA MOJISIPHOI BHYTPIIIHEOT
eHeprii cucreMu Ta ii MOJSIpHA EHEpris aKTHBaIil
pyiinyBanHs.  OctaHHd 3 IMX  BEIMYUH €
(yHIAaMEHTAIbHOI EHEPreTUYHOI XapaKTEPUCTHKOIO
MinHocTi Matepiany. [lepiia — HAKOMMYYETHCS 3 HACOM Yy
niporteci Tepts. [Ipu goCsSTHEHHI Heto 3Ha4YeHHSs!, PIBHOTO
U, BiIOYBa€eThCS pyHHYBaHHS MaTepiaiy.

3MiHa BHYTPIIIHBOI €HEPrii CHUCTEMH ONUCYETHCS
byHIaMeHTaTbHIM piBHSIHHAM ['160ca [7]
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HIapi mapu TepTs MOXHa 3amucati [5] y Burmsii
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AHani3 KiHeTHKU pyHHYBaHHS IIOBEPXHEBUX HIAPIB map TepT. ..

MPUTIOBEPXHEBOrO MIapy 3a paxyHOK 30iJIbIIEHHS
SHTpOIii, JAPYyrMid — BHACTIMOK 3pOCTAaHHSI CHEprii
NPYKHAX 1 IDIacTHYHUX JAedopMamiii  KpucrasigyHol
rpaTku (BiMOBIAHO, MEPIIHIi Ta IPYTHil TOAaHKH BUpPa3y
B JyKKax), TpeTii — y pe3ymbTaTi TEXHOIOTIYHOI
00pOOKH ITOBEPXHi; YeTBepTHU — depe3 (hi3MKo-XiMiuHi
B3aeMoOAii 3 HaBKOJMIIHIM cepemoBumieM. Tyr R —
VHIBEepcaJibHa ra3oBa crana, Vy, — MOJSpHUA 00’ €M, 6 —

HanpyxkeHHs, E — Moayns npyxHocti, @ - cepenns
HWIBHKICTh  HENpyXHUX  Aedopmamii, t qac
nepeOyBaHHS CHCTEMHU Yy HaBaHTaXXEHOMY CTaHi, a Tog —
Nepiof] TEIUIOBUX KOJIMBaHb aTOMIB.

Bukonane y po6oti [5] mocmimkeHHS BIUIUBY PO
KO)KHOrO JOJAHKy B JiBid wactuHi HepiBHOCTI (3)
MOKa3aJo, 0 OCHOBHHI BHECOK Yy IIPOLEC PYHHYBaHHS
Matepiany fae aedopMaliiiina 4yacTHHA, 3HAYCHHS KO 3
4acoM MOHOTOHHO 3pOCTa€ Maibke 3a JIIHIHHUM 3aKOHOM.

Enepris  mpyxuux nedopmauii €  QpyHKHi€O
MUTTEBOTO 3HAYEHHs HANPYXXEHHs, a TOMY BOHa He
HAKOIHUYYETHCS 3 yacoM y Matepiaini. J{ns 11 owiHku 3a
HasBHOCTI JMHAMIYHMX BIUIMBIB THUIY TEPiOJUYHUX
HABaHTaXXEHb Yy SKOCTI e(QEeKTUBHOro 3HAa4YeHHI AC
NPUIMAaEThCS] MAKCUMaJIbHE 3HAYEHHS HAIIPYKEHHS Gpmax-

Y mpouecax 3HOCY TepTS AaKT pYHHYBaHHS
JIOKANI3YeEThCI B MajoMy 00’ €Mi Martepiany, SIKHA Npu
JIOCSITHEHH] KPUTHUYHUX HANpyXeHb BiUTYIIYEThCS 1
MEPEeHOCUThCST Ha IIOBEPXHIO KOHTpATijia y BHIJIIII
YaCTHHOK TIEpeHOCY. AKYMYJAIisl iX Ha TOBEpXHi

KOHTpaTija BHACJTITOK anre3iiHOro MIePEeHOCY
NPU3BOMUTH O YTBOPEHHS YACTHHOK 3HOCY, SKi B
MOJANBIIIOMY  BIAITPalOTh  POJIb  abpasuBy, IO
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Puc. 1. 3mina po3mipy wactuHku mepemimerss (d)
TpH 3MiHI MEXaHIYHUX BIacTUBOCTEH MaTepiany (E —
MOJYJIb TIPY’KHOCTI, Y - IUTOMA €HEpris Koresii).
MIepeBOAUTD MeXaHi3M TepTs KOB3aHHS B
cnaboabpa3vBHE 3HONIYBAHHSA, IMIJABHMIIYIOYH  HOTO

IHTEHCUBHICTh. KpHUTHYHI HANpYXEHHS BHU3HAYAIOTHCS
yMoBaMHu pyiiHyBaHHS. OTXe, YTBOPEHHS YacCTHHOK
MEPEHOCY  BiMOYBAETbCA 32  yYMOBM  BHKOHAHHS
HepiBHOCTI, TomiOHOT 10 (3), B 00'€Mi BiIIyII[yBaHOTO
(dparmenry.

Jlnst  OWIHKM  PO3MIpIB  YACTHHKH  IEPEHOCY
MIPUITYCKAIOTh, [0 BOHA OOMEKEHa MiBC(eporo pamiycy
d/2, ne d — miamerp ruiamu koHTakTy [8]. Toxk 06'eMm 11
OyneMo BBa)kaTH PIBHUM nd¥12. Slkuo v — Kinekicts
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MOJIIB PEYOBHUHH B ILOMY 00’ €Mi, TO YMOBOIO YTBOPEHHS
YaCTHHKH MEPEHOCY € BUKOHAHHS HEPIBHOCTI
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SHepris aKTWBalii pyiHyBaHHS (BUKPHIIYBaHHS
¢bparmenty jgaHoro 00'emy). BenmuumHa OCTaHHBOT
BU3HAYAETHCSI KOTE31MHUMHU BJIACTHBOCTSIMH MaTepiairy
(mepuimit 10MAHOK) i 3MiHOK HOrO BHYTPIIIHBOI eHEPTii
3a PaxyHOK 30UIBIICHHS EHTPOIMi, TEXHOJOTIYHOI
00poOKM TMOBepXHiI Ta ii (i3UKO-XIMiuHI B3aeMomii 3
HaBKOJIMIIHIM CEPEIOBHIIIEM.

OCKIUIbKM BUKPHIIYBaHHS YacTHHOK TIOB si3aHE 3
YTBOPEHHSIM  HOBHX  IIOBEPXOHb, TO  HPHPOIHO
NPUIYCTUTH, WIO C€HEepris axTuBauii pyiHHYyBaHHS
MPOIOPIIHA 10 BENWYMHH IUIONI TOBEPXHI YaCTHHKHU
nepenocy, pisuoi md’/2. Koedimient mnpomopiiHocTi
BU3HAYAETHCS KOT'€31MHUMHU BIIACTUBOCTSIMH MaTepiany B
TIPUTIOBEPXHEBIH 30Hi:
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Jie Y — nurtoMa eHepris koresii. [ToKIaBIIM Gpmax = E€max,

€ €max — MaKCHMajbHa aedopmallis, MPUXOIUMO 10

BHCHOBKY, [0 €Hepris AedopMarii
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mporopuiiHa BenuuuHi Momyns npyxkHocti E. Tomi
BiJTHOIICHHS eHeprii aedopmarii 10 eHeprii akTuBaii
pyHHYBaHHS
Bog E
—~—d
Eg g
BUSIBIIIETBCS JIIHIHHOIWO (DYHKIIEIO pPO3MIPY YaCTHHKHU
TIepEMIIIICHHS.

Ha puc. 1 nmokazaHa 3aJIeXHICTh PO3MIpY YacCTHHOK
MIEpEMITIICHHs] BiJl MEXaHIYHHUX BJIACTUBOCTEH MaTepiaiy.
ToOTo po3Mip YaCTUHKM BUKPUIIYBAHHS 3aJIEKUTH BiJ
MOJYJISl MPY)KHOCTI PEYOBWHHM, a MOMAgaHHS ii B 30HY
TEpTsI — Bl MUTOMOI eHeprii Koresii.

(1)

BucHoBkn

3 amnamizy (7) BUIUIMBaE, 10 yMOBa pYyHHYBaHHS
Marepiany (4) B Tporieci TepTs JOCSTaeThCsl NIBUIIIE TS
YaCTHHOK MEPEHOCY OUTBIINX PO3MIpiB.

Po3mip  4acTHHOK  TEepeHOCY  BHM3HAYAETHCS
MEXaHIYHUMHU  BJIACTHBOCTSIMU  IIOBEPXHI  TepTs
3HAUCHHS HOro MeEHIIe Yy TBEPAINIOMY (3 BETHKUM
3HaueHHsM E), ajne Ginpiie — y minHimomy (3 BETHKUM
3HAUYCHHSM Y) MaTepiali.
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We investigated the kinetics of destruction of the surface layers by the methods of strength physics and
thermodynamics within the limits of the energy model of the wear particle formation in the surface areas of
friction pair. The dependence of the wear particle size on the mechanical properties of the materia has been
established.
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