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JlocaimkeHHs TpHOOJIOTIYHHUX BIACTUBOCTE MIiAHO - PTOPOIIACTOBUX KOMIIO3HUIIIH Ta Po3poOKa KOMOIHOBAHOrO IIOPILHS

Aynuak T.B. JOCJIPKEHHSA TPUBOJIOTTYHUX
Hoiswcro acpmammi BJIACTHBOCTEW MIIHO-®TOPOILIACTOBUX
M. Kam’sneup-Tloainscekuid, qu;a'l'Ha KOMH03HHIH TA PO3POBKA

E-mail: dvp48@i.ua KOMBIHOBAHOI'O ITIOPHIHSA

VIK 621.891.631.31

3pobi1eHo aHalli3 BIUTMBY 3a30py MiX FOOKOIO HOPIIHS i TJIB30I0 HA MEPEKIaaKy HOPIIHS i 3HOCOCTIHKICTD eTanei
JIBUr'yHa BHYTpilHboro 3ropsiHHs ([IB3). IIpononyeTbcs kOMOIHOBaHMI MOPILIEHb 13 BCTABKaMH 3 MiJHO-()TOPOIIIACTOBOI
KOMIIO3MIIiT, sIKi 3a0e31eyaTh HaHECEHHsT TOHKOI IUTIBKH MiJIi Ha MOBEPXHI TePTs Ha IPOTSI3i BCHOTro pecypcy podoru JIB3, mo
3HAYHO 3MEHIIUTH 3aUPH, HATHPH 1 30UIBIINTE 3HOCOCTIHKICTD NeTaneil muninapo-nopuraesol rpymu (LI1I7). Meromgom 6a-
raTo)akToOpHOro eKCIepPUMEHTY BU3HAUCHHUI ONTUMAJIBHUN CKIIa/l aHTU(GPUKLIIHOT KOMIIO3uLii.

Kunro4doBi ciioBa: nopiiens, r'uiib3a, KONbIO, (hTOPOIIACTOBAS KOMIIO3UINS, IIePeKIaiKka.
Beryn

B mporieci poboTu mig i€r0 MEXaHIYHOrO, TEIIOBOTO 1 XIMIYHOTO BIUIUBY 3MIHIOIOTHCS ITOYATKOBI
po3mipu i ¢opma neranei LTI, ix ¢izuko-MexaHiuHI BIaCTUBOCTI, IO MIPU3BOIUTH JI0 IHTEHCUBHOTO CIIPAIIIO-
BaHHS CIIPSDKEHB 1 SIK HACIIIOK JI0 3HIKEHHS MOTOPECYPCYy ABUTYHA BHYTPIIIHBOT'O 3TOPSIHHSL.

[linBuUIIEHHS 3HOCOCTIMKOCTI 1 oBroBiuHOCTI Aetaned [{I1I" BUpinIyeThCst KOMIUIEKCOM KOHCTPYKTUBHO
TEXHOJIOTIYHUX 1 eKCIUTyaTaliiHuX 3ac00iB, 3 SKUX HEOOXiJHO BUOpAaTH ONTHUMAJIbHI, IEPIIOYEProBi, sIKi O 3a-
0e3MeYmITH ITPY MiHIMAJIFHUX BUTpaTaX MaKCUMaJIbHUN €KOHOMIYHUH e(eKT.

3 1970 poky 1o TenepinHiii yac pecypc podoru /IB3 1o kamiransHoro pemonty 3pic 3 100 ... 150 tuc. kv 10
500 ... 600 Tuc. kM (10000 ... 12000 mororomun). OcHOBHI 3aco0H 1O 30UIBIIEHHIO pecypcy poOOTH jaeTaiei
LI npeacrareni Ha puc. 1.

Benuka kinbkicTh (hakTopiB, SIKi BIUIMBAIOTh Ha crparioBanHs neraneit LTI ycknaaHioe Bubip 3 HUX
HAMBaXITUBIIIHX, JOMIHYIOUHX.

OpnuM 3 akTopiB, sIKMH BIUIMBAE Ha 3HOCOCTIMKICTBH i IOBTOBIYHICTH CIIPSDKEHB: T'iJIb3a — KUIbLE —
TIOPLIEHb € MOHTQ)XHUH 3230p MIXK TiJIb30I0 1 I00KOIO ITOPIIHS, a TaKOoX 30UIBIIEHHS HOro B mpoleci podoTH
JIB3. 3abe3neueHHs] HaiMEHIIOTO 1 PIBHOMIPHOTO 3a30py B CIPsDKEHHI MOpPLIEHb — TiIb3a OJMH 13 LUISAXIB
TiIBUIIEHHST HAaIHOCTI 1 TOBrOBIYHOCTI mopiuHeBoi rpynu. [Ipu BenukoMy niamerpaibHOMY 3a30pi MiXK 100-
KOO TOPIIHS 1 TUIB3010 (OCOOJIMBO TPH HEMPOTrPITOMY JIBUTYHI) Mif JI€I0 Ta30BUX CHIJI i HOPMaJbHOI OOKOBOT
CHJIH BiIOYBAETHCSA MEpeKiIaKa IMOPIIH, SKa CYIPOBODKYETCSA yAapaMH HOTO 110 A3epKaiy rinb3u. [lepekai-
Ka € TIPUYUHOI0 BiOpallii, MiABUINEHOr0 NIyMYy, BTOMJICHOIO 1 KaBitamiiiHoro pyinyBanHus neraned LI Ipu
TepeKsIali MOpIIHS BUHUKAE IHTEHCUBHE CIPAIfOBAHHS TiJIb3H, I0OKH MOPIIHS, TMOPHIHEBUX KAaHABOK, TOPIIIB
MOPIHEBUX KiJIeIb Ta iH.

Merta i mocTaHoBKAa 3agayui
ITigBHIIIEHHS 3HOCOCTIMKOCTI 1 MoBroBiuHOCTI mAeranei LII1T .

Bukiiag ocHOBHOTO MaTepiairy

B 3B’53Ky 3 THM, 10 Koe(illieHT TiHiiHOro po3mmpeHHs amoMinieBux cragis (17 ... 25) - 10 maibxe
B 2 pasu Ginbie Hix y uaysa (10 ... 12) - 10, To BuHEKaIOTH IPOGIEMH 3 3a0€3MIEUEHHSIM PIBHOMIPHOTO (10
BCili TOBXMHI FOOKHM TTOPIIHS) TEIUIOBOTO 3a30pY B CHPSDKEHI MOpIeHb — rinb3a. Kpim Toro micis MexaHiqHOT
00pOoOKY 1 30MpaHHs BIAXWICHHS BiJl IIMTIHAPUIHOCTI TU1h3u fgocsarae 0,05 - 0,07 mm.

3a KOpIOHOM pIIIeHHS ITi€l MPOOJIEMH MPOIOHYETHCS 3aCTOCYBAHHAM IMOJIMEPHUX KOMITO3HIIIHHUX
MmatepiaiiB. Tak B CHIA [1] 3anareHTyBaNn ABUTYH 3 TOPIIHSAMHE, TOPITHEBUMH KUTBISIMH, T'iJIb3aMU HUTIHAPIB
1 OJIOKaMH LMJTIHPIB, BUTOTOBJICHUMH 3 BYIJICIUIACTHKIB. B IBUT'YHI CYyTTE€BO 3MEHIIIEH] TETUIOBI 3a30pU MiX Jie-
tanssmu LI, 1o B cBOO Yepry 3MeHIye ynapu MpH Mepekiaali MOpIIHiB, IPOPUB ra3iB 3 KaMepH 3rOpsHHS,
BHUKHIIB HE3TOPIBIIHMX BYIJICBOIOPOIB.

B HimeuunHi [2] nOpONOHYEThCS MOPLIEHb BHUTOTOBJIEHHH 3 BYyMJIEHio. MeToJ BUTOTOBIIEHHS
KOHCTPYKLIHHOTO Marepiasy 3 BYIJIEIO BKJIIOYA€E NMPECYBAHHS I'paHyJl BYIJVICIIO MiJl BUCOKUM THCKOM IIpH
BHCOKiN Temnepatypi. [lopuieHs 3 Byrjemo Mae HU3bKUH KOE]IMi€HT TepPTs 1 TEIUIOBOTO PO3LIMPEHHS, MOXeE
Ha/iHHO TpAIfOBaTH Ha JIESKUX PEKUMax B YMOBax CyXoro Teprs. Maca mopiuHs HabaraTo MeHIIa MacH
MeTaJiYHUX MOPIIHIB. TakoK MPONOHYETHCS KOHCTPYKIIiS MOPIIHS 3 3aCTOCYBaHHSM BYIJICIIEBUX BCTaBOK B
CTiHKaX I0OKH MOPIIHS, CHPUHMAIOUYMX OOKOBI HABaHTA)KEHHSI.
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Puc. 1 — KOHCTPpYKTHBHO-TeXHOJIOTiYHi 32aX0/11 110 30i1bIIEHHIO I0BIOBiYHOCTI CIIPSZKeHb: NHJIIHAP - KiJIbIle - MOpIIeHb

3acrocyBanHs B /IB3 mopiHiB 3 OBaJIEHO - OOYKOMOMIOHUM Tpo(hiieM HaNpaBIIsiouoi YaCTUHHU 3aIpo-

MIOHOBAHO J-poM. TexH. HayK b.Sl. ['mHuOyprom. /[ns BH3HAYEHHS ONTHMAaJBHUX MapaMeTpPiB MPOQII0 HOO0KH

MOpIIHS B po0OTI [3] BUCYHYTI HACTYITHI BUMOTH:

1. MakcumanbpHUH iaMeTp 100KM TOBMHEH OYTH pO3TAIllOBaHHMI HAa BUCOTI Bici MOPIIHEBOTO MaJblis,

o 3a0e3neynTh MiHIMallbHEe 3HAYSHHS HAXWIy MOPIIHS B LJIIHIPI

CTIHKH.

, KOJIM MOPHICHb MNPUTUCHYTUHU OO HUOI'0
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2. Mix IWIiHIPOM 1 MakCUMajabHUM JIaMETPOM IIOPIIHS IIOBHHEH OYTH MiHIMaJbHUI 3a30p, SKHA
rapanrye poOoTy nopuIHs 0e3 3aKJIMHIOBaHHSI.

3. Tlpu MOXITMBHX Haxujax MOPIIHS B MEXKax 3a30py B IMJIIHIAPI MOBUHHO TapaHTYBATUCh BIJICYTHICTh
KPOMOYHOT'O KOHTAKTY sIK BBEpXY TaK i BHU3Y 100kH. OIHAK MPH LLOMY, 10 MO>KJIMBOCTI TIOBHHHA OYTH 3a/1isiHa
HaKO1IbIIA TOBXKMHA F0OKH, TaK K MOXKJIMBI HATUPU HA KPOMKaX I00KU a0o 11 iIHTEHCHBHE CIPAIIOBAHHS.

Mertoj mpoeKkTyBaHHs 00YKOMOAIOHOr0 Mpodisist FOOKH NOPIIHS J03BOJISE, 3aIIaHyBaBIIN GopMy FOOKH
TIOPIIHSL B raps4oMy CTaHi BH3HAYMTH (opMy IOPIIHS B XOJOAHOMY cTaHi. HamaHHS HampaBisitodild 4acThHI
MOPUIHSL O0YKOMOAIOHOTO MPOQITI0 HEOOXIAHO IS TOKPAIIEHHS! YMOB 3MAaIleHHsL.

ABTopu poboTu [4] mNPONOHYIOTH TIOBEPXHIO HANPABIAIOYOI YaCTUHHM IOPIUHS BHKOHATH
KPHBOJIHIHHOIO, TOOTO CIPOEKTYBaTH (OpMY FOOKHU MOPIIHS CaMOBCTAHOBIIIOIOUY, sika O 3a0e3nedunia piiuHHE
TEpTsI 1 IO3BOJNMIIA YTBOPUTH MACISIHUM KIIMH IIPU Pi3HOMY HaxWJIi 1 HampasjeHHi pyxy nopiuns. [TokazaHo, mo
BiJl 3a30py MK FOOKOIO IOPIIHS 1 HUTIHAPOM 3aJIeKHUTh TOBIIMHA CTIHKH MOPIIHS. 3MEHIICHHS TOBIIMHH CTIHKH
100KH TopurHs 301nbIye i gedopmarii Big aii 6okoBoi cuim N, 1110 TPUBOJUTH 10 HAXWITY MOPIIHS 1 HETaTUBHO
BIUIMBA€E Ha POOOTY ITOPIIHEBHUX KiJIEIIb.

ABTOpH poOOTH [5] HAa OCHOBI TEOPETUUHUX 3aIEKHOCTEH CTBEPIIKYIOTh, 110 JOCSTHYTH PiBHOMIPHOTO
3a30py B CHPsDKEHHI IMOPIIEHb-T1Ib3a Ha pOO0YOMY YYACTKY JIFOOMM MPOQUIIOBAaHHSIM I00OKH TOPIIHS HEMOXKIIH-
Bo. [y 3MeHIIeHHs 3a30py B CIPSDKEHHI AOMIJIBHO YCYHYTH BIUIMB MEXaHIUYHHX Je(OpMallii MOPIIHS IUITXOM
BUJIAJICHHS METaJy B MicLsX HaiOubImoi nedopmaii. Buxoasiau 3 yMOB TEXHONOTIYHOCT] aBTOPH MTPOIOHYIOTh
BUKOHATHU 100Ky LMIIHIPUYHY BHHU3Y 3 TIEPEXOJIOM B KOHYC, TOOTO IMIIHAPUIHO — KOHIYHOT'O MPOQ1iIIO.

Po3paxyHkoBe 1 eKCIepUMEHTalIbHE [OCIHIDKEHHS IIOMEPEYHOro IepeMilleHHs O04YKOonmomiOHIx
MOPIIHIB 3p00JIeHO B poOOTi [6]. BcTaHoBIEHO, 1110 Y MaIkX 3a30pax Mixk mopiiHeM 1 mwiiHapom (0,05 MM B
pobouux ymoBax) mpodiab OOYKOMOAIOHOTO MOPINHS Majo BIUIMBAE Ha INEPEKNIAAKy, NPU BEIUKHX 3a30pax
(0,15 MM 1 OinbIe) BiJ MPOIOABHOIO MPOGLTI0 I00KH 3aeKaTh TaKi MapaMeTpH, K BEIUYHMHA 1 PO3TANTYBaHHSI
ISITHA KOHTaKTY, CHPAIFOBaHHS TOPLIB KiJelb 1 MOPIIHEBUX KaHABOK, BiOpallis HMITiHApA.

Buie npuBeieHui aHaii3 CBiqUUTh, IO BiJl BEMYUHU 33a30pY MiXK IOOKOFO ITOPIIHA 1 T1163010, B poOO-
YOMY CTaHi, CYTTEBO 3aJ&KUTh IHTEHCHBHICTH crpamoBanns paeraneid LI, ToOTO KOHCTPYKTHBHI i
TEXHOJIOTI4HI TapaMeTpH MOTPeOyIOTh YIOCKOHATICHHSL.

Po3pobxa koMOIHOBaHOT'O TTOPIIIHSI.

J1y1s1 3MEHIIeHHsI 3a30pY MK ITOPIITHEM 1 TiJIb30F0 MPONOHYETHCS KOMOIHOBaHUIA MOpIIeHb [7] i3 BCTas-
Kamu (puc. 2). B crangapTHOMY MOPIIHI TU3€IbHOTO JBUTYHA 3 TOBIIMHOIO CTIHKK 5 MM 1 Oisibie mpodpesepo-
BaHI JIBa MMa3W B BUIJIAAI “TIACTIBYMHA XBOCTA” B SKI BCTAHOBJICHI BCTABKH 3 KOMIIO3MIIIHHOTO MOJIIMEPHOIO Ma-
Tepiany Ha ocHOBI ¢roporutacty ®@4. PizHurst B koedillieHTax TEPMIYHOTO JIHIHHOIO PO3IMIMPEHHS TAaCTh MOX-
JIUBICTb ,,BUOMPATH” 3230PH MiX ITOPIIHEM 1 TJIB3010.
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Puc. 3 — Cxema npuiaay st BAMipIOBAHHSI MOMEHTY TepTs:
1 — koHTpTiNO; 2 — Ba; 3 — KOJ1012a; 4 — MoJIiMepHa KOMITO3MILisT;

Puc. 2 — KombinoBanuii mopureHn: 5 — miIIMIHAIK KOYeHHs; 6 — BaHTaX; 7 — KapeTKa;
1 - nopwens; 8, 9 — peryaoBanbHi rBuHTH; 10 — Baskiyib; 11 — cuiio BumipoBay;
2 — BCTaBKa 12 — ren3onaruuk; 13 — BumiproBau gedopmarii;

14, 15 — peryaoBanbHi ynopu; 16 — 6a4ok s mactuia; 17 — HarpiBay

BcraBkn 3 MigHO-(TOpPOIUIACTOBOI KOMITO3MIIIT 3a0e3nedyars HAHECeHHs TOHKOI IUTIBKM Mill Ha
TIOBEPXHI TEPTS Ha MPOTs3i BChOro pecypcy podoru [IB3, mo 3Ha4HO MPUCKOPHUTH MPHUIIPAIFOBaHHS (0OKaTKY),
3MEHILUTH 33/IUPH 1 HATUPH, 301IBIINTD 3HOCOCTIHKICTD 1 10BroBiuHicTh Aetanen LT
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Po3podxa xommno3uniii Ha ocHoOBi ¢pToponnacty P4

Jus anTdpUKLIHHOT oTiMEpHOi KOMITO3HIIT Ha OCHOBI (proporacty ®4 Oynu B3sTI HACTYITHI KOM-
noHeHnTH: noniterpadroperunen [OCT 10007-78, ByrneueBa tkannna TT'H-2M (monepenubo moapioHeHa) mo-
pomkoBa Miap [IMC-1, aucynedin monioneny MoS; (9,10). [lis 3mintyBaHHs i moapiOHEHHsST KOMIIOHEHTIB 3a-
crocoyBamu MiuH MPII-2 (7000 x8™"). Ha rigpasmiuromy mpeci IICY-250 B mpecdopMi JBOCTOPOHHEOI il
npecysanuch 3arotopku npu P = 70 ... 75 MIla. Tepmoo6poOka 3aroTOBOK IPOBOAMIACH HPU TeMIeparypi
380 °C + 5° B meui CIIIO-3,2. BUroToBIeHHsI BCTABOK JUIsl TIOPUIHIB 1 3pa3KiB Ul AOCITIHKEHHS MTPOBOIMIH
MEXaHIYHOI 00pOOKOI0 Ha TOKAPHOMY 1 ()pe3epHOMY BepcTaTax.

JlaGopaTopHi AOCTiKEHHsI 110 BU3HAYEHHIO 1HTEHCHBHOCTI 3HOIIYBAaHHS 1 KOE]Ili€HTY TEpPTs MPOBO-
i Ha MamuHi Teptst CML-2 no cxewmi ,,Ban-BKIIUNI’, TIPUUOMY JUTS BU3HAYECHHSI MOMEHTY TEPTS 3aCTOCO-
ByBaJM crieniangbaui npunax [8]. KoHcrpykuis npunany nependadyae MOXIUBICT, BU3HAYEHHS MOMEHTY TEPTSI
OesrocepenHbO BiJ mepeMinieHHs Koioaku (3) ske Qikcyerbes Ha uudpoBoMy BuMiproBady nedopmarii
NAL-1(13) i mo3BoIsE 30UIBUIMTH TOYHICTH BUMIPIOBAHHSI.

Jlst Brytaamina (4) BUKOPUCTOBYBAIM 3pa3Ky 3 aTFOMIHIEBOIO CILIABY, 3 SKOTO BUI'OTOBJICHI ITOPIITHS aB-
TOTPAKTOPHUX JIBUTYHIB 1 KOMIIO3UIII0 HA OCHOBI (Toporutacty O4.

Kontprino (1) 6yno BUrOTOBJIEHO 3 YaBYHY 3 SIKOrO 3po0JieHi Tiib3u IBUrYyHiB. IIIBUIKICTH KOB3aHHS
3pa3sKiB 1Mo KOHTPTUTY ckianana 1,0 M/c, HaBanTakeHns 0,5 Mlla.

Hocaigxennss TpHOOTeXHIYHMX BIACTUBOCTEH (PTOPONIACTOBOI KOMIO3UILiT
Jns  nochijpkeHHS BHKOPUCTOBYBAJIM CTaHOAPTHUE poToTaOeNbHMH IUIAaH JIPYroro MOPSIKY.

OnTuMizalliio ckiaaay aHTH(QPUKINHHOT KOMIIO3MINI JJIS BCTABOK IOPIIHIB IMPOBOIWIN IUISXOM OIIHKA
IHTEHCHUBHOCTI 3HOIITYBaHHS 1 KoedirieHTy Tepts (puc. 4, puc. 5).
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Puc. 4 — I'pa¢iuna inTepnperanis MmaTeMaTHYHOI Mo/1eJli iIHTEHCHBHOCTI 3HOIIYBaHHS (a)
i nBoMmipHuii nepepis pynxnii £ (X;,Y;,Z;) npu Z, =0
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Puc. 5 — I'padiuna inTepnperanis maremaTuaHoi MojeJii koediunieHty Teprs (a)
i nBoMipHuii nepepis pynknii £(X1,Y1,Z1) npu Zx =0
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[Ticns BUKJIIOUEHHS HE3HAYMMHUX KOe(II[IEHTIB oOep)KaHi HACTYIHI ITOJIHOMIHAIBHI 3aJeKHOCTI
inTencuBHOCTI 3HOUTYBaHHs [ i KoedilienTy TepTs f Bix TphoX (pakTopis: ckiany aucynbdiny momibueny (X),
ByruenieBoi TkaHuHH (YY), ITOPOIIKOBOI Miji (Z).

3anexHicTh inTencuBHOCTI 3HOMYBaHHs (J *x 107'°) Mae Burms:
1=0,5234 -0,0208X + 0,3315Z + 0,1984X> + 0,2053V° +
+1,11282 - 0,0075XY + 0,03YZ — 0,075 X Z. (1)
3anexxHicTh KoeillieHTy TepTsl Ma€ BUTJIS
f=0,0314 - 0,0005X + 0,0025Y +0,01322Z + 0,0072X> +
+0,0089Y? + 0,0465Z% — 0,002XY — 0,001YZ — 0,0015ZX. ()

IepeBipka craTucTMuHOI TinmoTte3w, 3polineHoi mo Kpurepito Dimrepa, Ioka3zaia aJeKBaTHICTh
perpecuBHOI Mozeni 1o GyHKIIi BiAryKy npu piBHi 3HaunmMocti O = 0,05.

Awnani3 piBHsiHB (1, 2) 1 pe3yspTaTH JOCTIHKEHb BUSBIIH, [I0 ONTHMAILHUM € CKJIaJ, Bar. 4.

¢roporutact ®4 — 100;

nucynbdin moioaeny — 3,7 ... 3,9;

ByrJeneBa Tkanuua — 7,5 ... 9,4;

nopomrkosa miae — 140 ... 160.

HpI/IIOOHTI/IMaHBHOMy CKJIaji KoMIo3ullii koedimieHT Tepts popiBHioe 0,032, iIHTEHCHBHICTH 3HOIIYBaH-
Ha 0,52 - 107",

BucHoBku

3acTocyBaHHS BCTABOK B IOPIIHIX 3a0€3MEYUTh B 30HI KOHTAKTY HATHPAaHHsS TOHKOI IUTIBKU Mifi, sIKa
3HAYHO 3HU3UTH CHJIM TepTs 1 30UIbIMTH 3HOCOCTIHKICTh Aeranei L{I1I°. PizHumg B koedimieHTaX TEpMidHOTO
JHIHHOTO PO3IMIMpPEHHs (ATIOMIHIEBHH CILIaB — (TOPOIIACTOBA KOMITO3UIIis) AaCTh MOXKJIMBICTB ,,BHOpaTh” 3a-
30pH MiX ITOPIIHEM 1 T'JIB3010, IO 3MEHILUTH yAapH 1 BiOpalii npu nepexiaaKax MmopIrHs.
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JlocaimkeHHs TpHOOJIOTIYHUX BIACTUBOCTE MIiZHO - PTOPOIIACTOBUX KOMIIO3HUIIIH Ta Po3poOKa KOMOIHOBAaHOrO IIOPILHS

Dudchak T. V. Investigation of tribological properties of copper-fluoropolymer compositions and the devel-
opment of a combined piston.

The analysis of the influence of the clearance between the piston skirt and cylinder liners for the relining of the pis-
ton and the durability of parts of the internal combustion engine.

One factor that affects the wear resistance and durability pairing: sleeve-ring-piston, this clearance is present be-
tween the bushing and the piston skirt, and the increase in his service. To ensure dimensi and even gap in coupling the piston
and sleeve is one way of increasing the reliability and durability of the piston. When the large diametrical clearance between
the piston skirt and liner, especially with a cold engine under the action of the gas forces normal and lateral force occurs re-
lining of the piston, which is accompanied by punches him in the mirror of the sleeve. Relining is the cause of vibration, in-
creased noise, fatigue and cavitation destruction of the parts. With the shifting of the piston leads to intensive wear of the
liner, piston skirt, piston grooves, the ends of the piston rings.

Proposed combined piston with inlays of copper-fluoropolymer compositions that will ensure the application of a
thin film of copper on the surface of friction throughout the life of the internal combustion engine, which will greatly reduce
scuffing, rubbing and increase the wear resistance of parts of the cylinder-piston group. Method of multifactorial experiment
determined the optimal composition of the anti-friction composition.

Key words: piston, sleeve, ring , of copper-fluoropolymer, relining.
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