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The operational parameters improving of internal combustion engine parts
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Po6oTa npucesivyeHa NiABULLEHHIO HaQiAHOCTI Ta AOBroBiYHOCTI AeTaneir uuniHgpOo-MopLUHEBOT
rpynu ABWUIYHIB BHYTPILUHLOrO 3ropsiHHs. 3MIiLHEHHS AeTanen MallvH MOXIMBE 3a paxyHOK 3acTocy-
BaHHA cheLjianbHUX TeXHonoriyHnx npouecis. CyvacHi MaTepiany Ta NOKPUTTS NOBWUHHI 3a40BOJSIbHATU
BMCOKMM pobounm TemnepaTypam i HaBaHTaXeHHsSIM. XpOMYyBaHHsi, 60pyBaHHS Ta iOHHO-NNasMoBe
HanuneHHs He 3a40BOMbHAIOTbL BCTAHOBMEHNM BMMOraM SIKOCTi. AMOMIHIEBUIA MOPLUEHb 3a3Ha€E pyK-
HyBaHb B PaloHi rofoBku. Lie NposBnseTbCA y HAKOMUYEHHI WNapviH, KaHanis, CrifiB BUMWBaHHS Cnnasy.
Okpim LbOro, BHacnifoK HarpiBaHHs, BTpa4aeTbCsa MiLHICTb antioMiHieBOro cnnasy binbLue, HixX y 2 pasu.

3anponoHOBaHO CTBOPEHHS Ta 3aCTOCyBaHHSA MOKPUTTSA, ke 6 BUTpumyBano pobodi Temnepatypu
noHag 2000°C, a TakoX yaapHO-NynbCyoYi HaBaHTaXeHHs. [TponoHyeETbCA AEeTOHALIMHO-ra30B1IN METOA,
HanuneHHs. BiH xapakTepu3yeTbCa yHiBepCanbHICTIO MaTtepianis: Big nonimepis 4O Tyronnaskoi Ke-
pamiku, nobi meTanu i cnnaeu. HanuneHi YacTUHKM BOMNOAiIOTb BMCOKOK KiIHETUYHO eHeprieto. IMo-
KpUTTS XapakTepusyeTbCs BUCOKOI MILHICTIO, sika carae 180...200 MlMa, tBepaicTio HRCe 60, MiHimanb-
HOIO LUNapuHHICTIO. TemnepaTypHui BNAUB MPWU HaMUNEHHi Ha 3aroToBKY He3Ha4yHWIA. 3anpornoHOBaHo
NOCriAOBHICTb NiArOTOBYMX onepauin. 3MiLHEeHHI0 Nigndrany noplueHb Ta XapoBe KinbLle Ha AeToHa-
LiiHO-ra3oBin ycTtaHoBLji «YH-102». 3acTocoByBaBCSA MaHinynsaTop, WO BUKOPUCTOBYE €Heprito NOCTpiny
ycTaHoBkM. OTpMMaHi MOBEPXHi XapaKTepusyloTbCs PerynspHoO MakpOCTPYKTYpOK (XBUASCTICTIO).
HaHeceHHIo nignarae Hikenb-anioMiHieBuin cnnae. ToBWMHOK NokputTs — 150...270 MkM, TBEpAICTb —
HV 550, agresia o ocHosu — 94...100 Mla.

PesynbTatv gocnigkeHb Ha aeTansx LuniHApO-NOpLUHEBOI FPYNN 3acBigunnm 3HUXKEHHST poboumx
Temnepatyp, BHacni4oK NpunpaLboByBaHHS NMOKPUTTS Ta SIKICHOMO YLLiNbHEHHS KaMmepu 3ropsiHHs. [JoB-
roBiYHiCTb Kineup ctaHoBUTb 1,6:106...2,3-108, Wwo cBiguNTL NpO 3HaYHe MiABULLEHHS OMopy BTOMI Ta
pecypcy po6oTu. 3anponoHoBaHa TEXHOJOriSE € NPUAATHOK Ta PEKOMEHAYETLCS 4O BNPOBAMKEHHS Y
cepiiHe BUPOGHNLTBO.

KnrouoBi cnoBa: demoHayiliHo-2a308e 3MIUHEHHS], MOPWEHb, Xapoee KifbUe, HaruieHHs,
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rokpumms.

BcTtyn. HagiiHicTb Ta 4OBroBiYHicTL po0oTK Ae-
Tanen uMnNiHAPO-NOPLUHEBOT rpynNn ABUIYHIB BHYTpI-
LWUHLOTO 3ropsHHSA, AK AN TEXHIKW CiNbCbKOro rocno-
JapcTBa Ta iHWMWX ranysen, CyTTEBO BNNUBaE Ha
XUTTEBUI UMKN camoro AsuryHa. [lepcnekTmBHuM
HanNPSMKOM NiABULLIEHHS CTINKOCTI Ta AOBroBi4YHOCTI
Liei rpynu getanen € HaHeceHHs Ha ix poboui nose-
PXHi 3MiLHIOBaNbHUX NOKPUTTIB.

MNoctaHoBKa npo6nemMu Ta i akTyanbHicTb. Y
cy4acHoMy MallmHobyayBaHHi ocobnvee Micue 3am-
MatoTb TEXHOMOTII, WO NOB’A3aHi 3 HagaHHAM pobo-
YMM NMOBEPXHSIM AeTanen MawuH HeobXxigHMX Bnac-
TMBOCTEN, WO 3abe3nevyoTb MiOBULLEHHS iX eKC-
nnyartauiiHux xapaktepuctuk [1-3]. 3agada noga-
nbworo opcyBaHHSA ABUryHIB BHYTPILLUHLOIO 3ro-
pSHHA NOB’A3aHa nepep yciMm i3 HeobXigHICTo nokpa-
LWEeHHA i3nKo-TEXHIYHMX BRacTMBOCTEN JeTaneun
LMMiHOPO-NOPLUHEBOT rPynM 3a paxyHOK 3acTocy-
BaHHA HOBWX XXapoOMILUHUX MaTepianis Ta cy4yacHux
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NMOKPUTTIB, WO 3a0BOSLHATL TeMnepaTypi Ta Ha-
BaHTaXXEHHAM B KOHCTPYKLISX OBWUIYHIB BHYTPILL-
HbOro 3ropPsIHHA.

AHania pesynbTaTiB OCTaHHiIX AocnimXeHb
Ta nybnikauin Ta BuAiNneHHs1 HeBUpIWEHUX pa-
Hille 4YacTWH 3aranbHoOi nNpobnemu. IcHytoui Tex-
HOMOrii CTBOPEHHSI 3aXMUCHUX MOKPUTTIB (XpOmy-
BaHHS, 6opyBaHHS, iOHHO-NNa3MOBe HarnuneHHs) He
3a[10BOSIbHAOTL BCTAHOBIIEHI BUMOrM 00 AeTtanen
OBUTYHIB BHYTPILIHBOIO 3ropsiHHSA, L0 MpaLolTb
npyv BUCOKUX Temnepatypax Ta 3HaAYHUX HaBaHTa-
XeHHsax [4-5].

MopLueHb, BUroTOBMEHWI 3 antoMiHIEBOro cnna-
By AK4-1 i3 3awTamMnoBaHuM KinbLeTpumadem Ta
KaMepor 3ropsHHS i3 xapoMilHOoi cTani nig 4ac po-
60TV 3a3HaBaB BNAMBY NPOAYKTIB 3ropsiHHS i3 Mak-
cvmManbsHo Temnepatypoto 2000°C Ta nynbCyoynm
Tnckom 0,1...10 MMMa. Mig yac pob6oTtu B ymoBax ba-
raTonanuBHOCTI BiOyBa€eTbCA pyNHYBaHHS rOMOBKM



nopLuHA (TopueBa i GiyHa NoBepxHi) Ta KPOMOK Ka-
mMepw 3ropsiHHS. Mpu ornagi (nicns BunpobyBaHb 06-
kaTkn obcarom 500 rogmH) BCTAHOBMEHO, LLIO MOLL-
KOMKEHi AINSHKM sBNATb COOOK  HaKOMUYEHHS
LNapvH Ta kaHani. 3i 3rnagXeHnMm CTiHkaMmu Ta crii-
OaMy BUMUBAHHS cnnaBy. Takum YMHOM, MOXIMBO
NpunycTuTW, WO pyrMHYyBaHHSA BigbyBanocs 3a Kasi-
TauiHO-epO3iNHNM MexaHi3MomMm [4].

Okpim TOro, B pesynbTaTi HarpiBy rosioBku nop-
WwHs go Temnepatypu 450°C BinbyBaeTbcsa BTpaTa
MiLHOCTI antoMiHieBOro cnnasy — TBepAicTb nicns
BMNPOOYyBaHHSA, BUMipsiHa No6nn3y NoBEpPXHi rono-
BKM, cknana HB 52...56 nopiBHAHO i3 NO4aTKOBOK
HB 121...126 [4].

TakyM YMHOM, 3aXMCT NOBEPXOHb MOPLUHS, SKi 3a-
3Hal0Tb MOLUKOMKEHb Bif BMIMBY BMCOKOTEMMEPATYP-
HOTO ra3oBOro NOTOKY € BKpal akTyarbHOK 3a4a4yeto.

®dopmynioBaHHA MeTn poboTtu. MeToto poboTu
Oyno CTBOPEHHSA Ta 3aCTOCYBaHHS MOKPUTTSA, Ha niac-
TaBi nonepegHbOro aHanidy TexHororin, ske 6 BuTpu-
MyBarno nig 4ac pobotn Temnepatypu noHazg 2000°C,
a TaKoX Lilo4niA Ha HBEOTO YAAPHWIA NYNbCYYNUIA TUCK.

BuknapneHHs OCHOBHOro martepiany pocni-
[XKEeHHSA. K 3acBiguunu nopiBHAMNbHI BUNpobyBaHHSA
HanbinNbL NPUAHATHOK € TeXHONOris i obnagHaHHs,
LLIO 3[iACHIOE AeTOHALIHO-ra30Be 3MiLlHEHHS.

[eToHauinHO-ra3oBMn MeTo HanuieHHs [O-
3BOJISIE HE NuLLEe BigHOBMOBATM poboYi NOBEPXHi BU-
pobiB Ta geTanen, ane n CyTTEBO MNiABULLIATY iX EKC-
nnyaTauiiHun pecypc. [ns HaHeceHHs1 MOKPUTTIB
UMM Crnocobom MOXyTb ByTW BUKOPWUCTaHI NpakTu-
YyHO ntobi MaTepianu: BiA4 NoniMepis A0 TYronnasKoi
KepaMikn, a Takox ntobi meTtanu i cnnaeu. Po3mip
YaCTMHOK MOPOLLIKY, L0 3aCTOCOBYETLCS A1 HAHe-
CEHHS MOKPUTTIB, 3a3BM4Yal 3HAXOOUTLCA Yy Mexax
5...100 MKM 3anexHO Big MaTepiarny NopoLLKy Ta no-
TPiBHUX MapameTpiB LWNapUHHOCTI NokpuTTiB. Yac-
TUHKN, LLIO HaNUNsTbLCHA, BONOAITL Haa3BMYaNHO
BMCOKOIO KIHETUYHOIO eHeprieto. Lie Bu3Havae piseHb
MiLHOCTI NOKpUTTiB. BiH Ha nopsgok nepesuLLye Mmi-
LHICTb 34enneHHsi NOKPUTTIB, LLO OTPUMAaHI IHLLMMMK
rasoTepMiYHUMKU Ta ra30enekTpuyHMKM  Croco-
©amn. MiuHictb nokputTiB Moxe caratu 180...200
MTla, 3anexHo Big maTepiany nokpuTTd Ta getani.
[lo Toro X geToHauiHO-ra3oBi NOKPUTTA MalOTb Mi-
HiManbHy wWnapuHHicte — o 0,5...1,0% (rasonony-
meHeBi — 10%, a nnasmoBi — 2%). MNpu ybomy, Sk
npasuno, npu popmMyBaHHi NOKPUTTS TemnepaTtypa
neTani npy HaNUNeHHi 3anexnTb Big 1T po3Mipis, He
nepesuwye 530 K, w0 Bignosigae HWM3bKOMY Bia-
nany. BHacnigok manoi TpmBanocTi npouecy Hanu-
NeHHs, TeMnepaTypHUin BNNMB He3HavyHUI. BincyTHs
Jedopmadia getani, Wo nignarae HanuneHHo.

[lo ocobnmBocTen gaHoro cnocoby TakoX cnig
BigHECTW:

- MOXIMBICTb MNABHOrMO Ta CTIAKOro perynio-
BaHHS NapaMeTpiB NPOLIECY B LLUMPOKUX Jiana3oHax.
Lle no3Bonsie Anst KOXKHOro maTtepiany BCTaHOBUTU
HanBIiNbLL ONTUMArbHI PEXUMU HANWUMEHHS,
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- 3aCTOCYyBaHHs ApiGHOAMCNEPCHUX KOMMO3K-
LiHMX MaTepianiB Ana HanuneHHa Jo3Bonse op-
MyBaTW MOKPUTTS i3 WwopcTkicTio Big 10 o 20 Mkm,
Lo B AesiKUX BUNagKax He BMMarae AoaTkoBOl Me-
XaHiYHOT 06pOOKMY;

- BUCOKa eHeprisi NpoayKTiB AeToHalil, Wo npu-
CKOPKOE YaCTUHKWM, i nigsuwlye ix TemnepaTypy Ao-
3Bonsie hopMyBaTU MOKPUTTS i3 TyronnaBkux marte-
pianis He nNuLle Ha MeTaneBux AeTansx i3 TBepaicTio
noBepxHi HRCe 60 Ta BuLLe, ane i Ha HeMeTaneenx
MaTepianax (CKkno, kepamika, 4epeBO, KAPTOH Ta iH.).

Mepen HanuneHHAM HeobxigHO 3abe3neyunTu
BMKOHAHHS HACTYMHUX NiArOTOBYMX onepadiin:

- AeTani NoBMHHI OyTM OCTAaTOYHO MexaHi4YHO 00-
po6neHi okpiM Micub, WO NignaraoTb 3MiLHEHHI0. B
UMX MicUsIX MOBMHEH OyTW BuaaneHun wap metarny,
LLIO OOPIBHIOE TOBLLUMHI 3MiLLHIOBarIbHOrO NOKPUTTS;

- nigroToBKa NOBEpPXHi, 30epiraHHsA i TpaHcnop-
TYBaHHA MNiArOTOBNEHMX Mig 3MiUHEeHHs BiobyBa-
ETbCA Y NPUMILLEHHI NpU TemnepaTtypi He Hux4e
18°C Ta BigHOCHIn BomnorocTi He Buwe 75%. lNpu
LUbOMY He AOMYyCKAaeTbCsl HasiBHICTb Y HaBKOMWULL-
HbOMY CEepeoBMULLi PEYOBWH, LLO CNPUSOTL KOPO3ii
NOBEPXOHb, LLIO 3MILHIOKTbLCS;

- NOBEPXHi 3MiLHEHHS NignsralTb CTPYNHO-ab-
pa3uBHi 00poOUi B criewianbHii kKamepi nig TUCKOM
ctucHeHoro nositpsa 0,4...0,6 MIla, BigctaHb Big
3pi3y conna noBiTpsIHOro nmictorneTa Jo obpobntoBa-
HOi noBepxHi 40...70 MM, KyT Haxumy nOTOKY
60...90°;

- NOBEPXHI, WO He nignararTb 3MiLHEHHIO, 3a-
XWLLAKTLCA Bif BNNUBY CTPYNHO-abpa3uBHOI obpo-
OKM, a TakoX MnoJanbLUOro HamnwumneHHs, cneuianb-
HUMW ekpaHamu;

- micnga cTpynHo-abpasuBHoi 0b6pobku BiodyBa-
€TbCs 006yBaHHA CTUCHEHMM MOBITPSIM ANs BuAda-
NEeHHHA YacTUHOK abpasuBsy;

- AKICTb MiQroToBKW MOBEpPXHi Aetani nig 3miu-
HEHHS1 KOHTPOETLCS 30BHILLHIM OrMNSIAOM i3 3acTo-
CyBaHHsIM nynu 4-kpaTHOro 36inbLeHHs. LopcTtkicTb
noBepxHi nosmHHa 6yt Rz 80...100 3a NOCT 2789.

Byno 3miyHeHo aocnigHy napTito getanen osu-
MYHIB BHYTPILUHbOIO 3ropsiHHA — MOPLLEHb Ta XXapoBe
Kinbue. HannneHHsa BUKOHAHO Ha JeToHalinHO-ra3o-
BiN yctaHoBLi «YH-102», oo cknagy sikol BXOAUTb
MaHinynsaTop, Wwo 3abe3neyye CMHXPOHHE Nnepemi-
LLIeHHs aeTani nig Yyac dopMyBaHHS NOKpUTTS. 3ara-
NbHUN BUMNSA4 YCTaHOBKW AN OEeTOHaUiMHO-raso-
BOro 3milHeHHs «YH-102» npeacrtaBneHo Ha puc. 1,
a TeXHiYHa XapakTepucTuka B Tabn. 1.

>KapoBe kinbLe siBMnsie cobO00 KinbLe MaHXeT-
Horo Tuny L-noaibHoro nepepisy. OgHumM cBOIM ene-
MEHTOM — MaHXeTO0, KOHTaKTYytouYe i3 umMniHapoMm, a
OPYrMM — MOSIKOK0 — i3 NopLUHEM. TakMuMm YMHOM 3[iN-
CHIOETBCA YLLINMbHEHHSA KaMepu 3ropsHHS.

MMig yac poboTK apoBe KinbLie 3a3HAE TEPMIYHNX
Ta MexaHiYHMUX HaBaHTaXeHb. TemnepaTtypa »KapoBoro
Kinbus ctaHoBuTb Big 300°C Ha manxeTi oo 420°C Ha
nonui. PyiHyBaHHSA Kineub B ekcnnyatauii noynHa-
€TbCS 3aBXAM 3 MaHXXeTU Ta Ma€ BTOMHUIA XapakTep.
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Puc 1. YcTaHoBKa geTtoHauinHO-rasoBoro
3MmilHeHHs «YH-102», BcTaHoBNeHa
Ha NPOMNCIIOBOMY MaHinynatopi

Tabnuus 1. TexHiuHa xapakTepucTunka
ycTaHoBKM «YH-102»

MapameTp 3Ha4YeHHs
Kanibp ctBona, Mm 20
[oBXnHa cTBona, Mm 640...1840
LLIBUAKOCTpPINbHICTb, no 15
umkn/c
Mopaya nopoluky Ao pagianbHa
cTBOMA
O6G’em BGyHkepa gosa- 160
TOpa, M
ToBLUMHa NOKPUTTS 3a 1 2...20
nocTpin, MKM
KoedilieHT Bukopmc- no 0,8

TaHHSI MOPOLLIKY

rasonopfidHe nanveo (aue-
TUIEH, NponaH, BOAEHb),
KMCEHb, a30T (NoBITPS)

Poboui rasu

Po6ouunn Tuck ycix ra- 0,12+0,01

3iB, Mla

CniBBigHOLIEHHS Na-
NNBa Ta KUCHIO Y ropto-
Yin cymiLi

Bia 1:1 mo 1:5

LLiBnakogais: razoBux
KrnanaHiB, MOPOLLKOBUX
Josaropis, MC

12*2;16%2

Cncrtema OXOnoKeHHs! BOAAHA, 3aMKHEHa

OUCTaHLUinHe, aBTOMaTun-

KepyBaHHSA
YHe, NporpaMmoBaHe

Hanpyra xuBneHHs, B 380/220
Hawnbinblia cnoxmneaHa 5
NOTYXHiCTb, KBT

FabapuTHi po3mipu, MM 25006441200
Maca, kr 360

HocnigHi noplwHi BMKOHaHI 6e3 3acTocyBaHHs
XapoMilHOi cTani Ans kaMmepu 3ropsiHHS, TO6TO KOH-
Typ Kamepu Oyno BUMKOHAHO MOBHICTIO 3 amntoMiHie-
BOrO CMnaey, a rocTpi KPOMKU KaMepu 3ropsHHs Ma-
I0Tb 3aHWXKEHHS 40 LeHTpa [6].
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[deToHauinHO-rasoBOMy HanumneHHio 6yno nig-
[AaHO 30BHILUHIO MOBEPXHIO MaHXeTn XapoBoro Ki-
nbus. HanuneHHs BUKOHYBAarnocCh i3 3aCTOCyBaHHAM
OopuriHanbHOro MaHinynaTopa, WO BUKOPUCTOBYE
€HEepril NOCTPIny AeTOHaLiNHO-ra3oBOi YCTaHOBKN.

3acTocyBaHHA [daHOro MaHinynatopa QO3BO-
NMNO OTPMMAaTK Ha NOBEPXHi XapoBOro KinbLs MOK-
pUTTS i3 CYBOPO pPEerynspHoO MakpOCTPYKTYpOIo
(xBunsacTicTio). Lle cTano MoxnmemMM 3aBOsikn BUCO-
Kin TouHocTi (20,05 MM) BiATBOPEHHS KPOKIB Hanu-
neHHs (iHTepBanis MK OAVHUYHUMW NrsiMamMu), po-
3paxoBaHUMKU BUXoOsYM 3 hopMy NNAMKU  Hanu-
NeHHs1, Wwo 3abe3neunnio opMyBaHHA LUApPy MOK-
pUTTS i3 MiHIManNbHUM piBHEM 3anuLLIKOBMX Hanpy-
XeHb i, Lo 0CoBNMBO BaXXNMMBO, CyBOPO OOHAKOBUM
32 YCi€l JOBXMHOK KOJa XapoBOro KiNnbLs.

MaTepian nokpuTTA — Hikenb-antoMiHiEBUN
cnnas i3 ToBLwMHO NokputTs 150...270 MKM, TBEpP-
gictio — HV 550, agresieto go ocHosu — 94...100
MMa. MNicns nokpuTTa Kinbue wiidyBanocs.

MopiBHANBLHI BUNPODYBaHHSA LWOA0 BU3HAYEHHS
TemrnepaTypHOro cTaHy Ta BTOMHOI MiLHOCTi xapo-
BOrO Kinbus, WO 34INCHIOBANUCbL Ha MignpueMCTBI-
BUPOOHMKOBI  OBWUIYHIB  BHYTPILLHLOTO  3rOPsiHHSA
(OepxaBHe nignpnemcteo «3aBog imeHi B.O. Manu-
weBa, M. XapkiB»), 3acBiguunu HacTynHe:

- Ha KinbLsX i3 3MiLHIOBaNbHUM MNOKPUTTSM JO-
carHyTo (Ha 45°C Ha manxeTti Ta 110°C Ha nonuij)
3HWXKEHHS TeMnepaTypu Harpisy. Lie 3ymoBneHo go-
OpuM MpunpautoBaHHSAM MOKPUTTS Ta, SK HaAcMigok,
AKICHUM YLUINBHEHHAM Kamepu 3ropsiHHS;

- KiflbLs i3 YLLiNbHIOBaNbHUM NOKPUTTSAM, BUNPOG-
YBaHi UMKNIYHUM HaBaHTaXXEHHSM (3MiHIOETbCA 3a 3Ha-
KOMOCTIMHMM LIMKIOM), Manu AoBroeiuHicTb 1,6-108;
1,83-108 Ta 2,3-10° yukniB — Ans cepinHuX KineLb.

Omxe, MOXITMBO CTBEPOKYBATM MPO 3HAYHe nia-
BULLIEHHS OMOPY BTOMi >XapoOBMX Kineub, 3MiLHEHNX
JeToHauinHOo-ra3oBMM MeTodoM. FAK Hacnigok, ma-
€MO NiABULLEHHS pecypcy.

BucHoBku. OTpuMaHi HanuneHi NOKpUTTS i3 BU-
COKUMMU SIKICHUMW NOKa3HuKamu. Ha ocHoBi noBeae-
HUX ocnigXeHb MOXHa 3pobuTM BUCHOBOK Mpo Te,
L0 HAHEeCEeHHSI 3HOCOCTIMKMX Ta MILHUX NOKPUTTIB
JeToHaL,iNnHO-ra30BMM HanuieHHsaM Ha geTtani uuni-
HOPO-NOPLUHEBOI rpynu [03BONUTL 3abe3neunTu
€KOHOMIl0 MeTany Ta 3MEeHLUUTU BUTPaTK Ha 3aMiHy
JaHuxX geTtanen.

TpuBani cTeHOoBI Ta HATYpPHiI BUNPoDOyBaHHS J0-
CnigHoT NapTii MOPLUHIB i3 AETOHALINHO-ra30BMM 3Mi-
LHEeHHsIM, MpOBeeHi 3a NOBHOK MPorpamMoto nianpu-
EMCTBa-BUPOOHUKA [OBMWIYyHIB BHYTPILHBLOrO 3ro-
PSIHHS, MOKasanu MoBHY MpMAAaTHICTb pPo3pobneHoi
TEXHOMNOrii 3MiLHEHHS1 AN Pi3KOro NiABULLEHHS npa-
uesgatHocTi aBuryHa. [laHa TexHonoris Mmoxe 6yTn
BMpoBagXeHa y cepiiHe BUpOOHMLTBO.
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MNMoBbIlweHne JKCNnNyaTauMoHHbIX napameTpoB
Aetaneun aoBurartenen BHYTPeHHero cropaHus

E.A. ®ponos, C.B. lNonog, A.B. Cugopuyk

PaboTa nocssiLLieHa NOBbILLEHNIO HAAEXKHOCTU M AONTOBEYHOCTU AeTanen LunMHAPONOpPLUHEBOM Ipynmbl ABW-
ratenew BHyTPEHHErO CropaHusi. YNpoYHeHVs AeTanen MallH BO3MOXHO 3@ CHET NPMMEHEHUS] CneLuarnbHbIX TexX-
Homornyeckux npowecco. CoBpeMeHHble MaTepuanbl 1 NMOKPbITUS A0IMKHbI YO0OBNETBOPSTh BbICOKMM pabounm
TemnepaTtypam 1 Harpyskam. XpoM1MpoBaHue, 60pupoBaHne U MOHHO-NNA3MEHHOE HarbINIEHNE He YAOBIETBOPSIHOT
YCTaHOBIEHHBIM TPEOOBaHMAM KavyecTBa. ArtOMUHUEBDIV NMOPLLEHb NCMNbITHIBAET pa3pyLUEHNI B paloHe rofnoBKM.
OT0 NposIBNAETCA B HAKOMNEHWM LLENEN, KaHarnoB, creaoB BbiMbiBaHMsA cnaBa. Kpome aToro, BcrieacTeue Harpe-
BaHMWS, TePSETCA NPOYHOCTb antoMMHUEBOrO ChflaBa Oorblue, YeM B 2 pasa.

MpeanoxeHo co3gaHne u NpUMeEHEHME MOKPbITUS, KOTOpoe Obl BblAepkMBarno paboune Temnepatypbl 6onee
2000°C, a Takke ygapHo-nynbcupytowme Harpysku. lNpegnaraetca 4eTOHaUWMOHHO-Ta3oBbIvi METOA Hanblne-
Husa. OH xapakTepuayeTcsl YHMBEPCArlbHOCTbIO MaTepuaroB: OT MOSIMMEPOB A0 TYronfiaBkon KepamMuku, fto-
Oble meTannbl U cnnaebl. HanbiNnéHHble YacTuubl 06NagatoT BbICOKON KMHETUYECKOW 3Hepruen. MNokpbiTne xa-
paKTepu3yeTcs BbICOKOW NPOYHOCTLI0, koTopasi gocturaeT 180...200 Mla, TBepaocTtbto HRCe 60, MMHUManb-
HOW MOpPUCTOCTbIO. TemnepaTypHOe BO3AEWCTBME NPU HaMbINIEHWM Ha 3arOTOBKY He3HauuTenbHo. [peano-
XeHa nocnenoBaTeNbHOCTb MOArOTOBUTESBbHBIX Onepauui. YNPOYHEHUIO MOANeXann NnopLueHb U XXapoBoe
KOMbLO Ha AeTOHaUNOHHO-ra3oBomn yctaHoBke «YH-102». [pumeHanca MaHunynsaTop, UCNONb3YOLLMIA SHeEp-
rMo BbICTpENa yCTaHOBKW. [ofnyYeHHbIe MOBEPXHOCTU XapaKTEPU3YHTCA PerynsapHO MakpOCTPYKTYpou (BOsI-
HUCTOCTbIO). HaHeceHuo noanexan HUKenb-antoMUHUEBBLIA cnnas. TonwmHon nokpbltua — 150...270 MKM,
TBeppocTb — HV 550, agresus k ocHoBaHuio — 94...100 MMMa.

PesynbTaTtbl uccnegoBaHui Ha getansax LWIMHAPOMOPLUHEBOW TPyMnbl MoKasanu CHWXeHue paboumx
TemnepaTyp, BCrieactene npupaboTKu NOKPbITUSA U KAYECTBEHHOTO YMIOTHEHNS Kamepbl cropaHus. [lonrosey-
HoCTb Kornew cocTaensieT 1,6-108...2,3-108, yTo cBMOETENbCTBYET O 3HAYMTENTBHOM MOBbLILIEHUM COMNPOTUBIE-
HUA yCTanocTu n pecypca paboTtbl. [NMpeanoxeHHas TEXHONOrMsa NPUrogHa n peKOMeHAyeTCs K BHEAPEHUIO B
CcepuiiHoe NpoM3BOACTBO.

KnioueBble cnoBa:
HariblriieHue, rnokKpbimue.
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The operational parameters improving of internal combustion engine parts

Abstract
The operational parameters improving
of internal combustion engine parts

E.A. Frolov, S.V. Popov, O.V. Sydorchuk

The work is dedicated to improving the reliability and durability of parts of a piston cylinder group of internal
combustion engines. Strengthening of machine parts is possible due to the application of special technological
processes. Modern materials and coatings must meet high operating temperatures and loads. Chromium plat-
ing, boring and ion-plasma spraying do not meet the established quality requirements. The aluminium piston
is destroyed in the area of the head. This is manifested in the accumulation of holes, channels, traces of alloy
leaching. In addition, as a result of heating, the strength of the aluminium alloy is more than doubled.

It is proposed to create and apply a coating that can withstand operating temperatures above 2000 ° C,
as well as pulsating loads. A detonation and gas spraying method is proposed. It is characterized by the ver-
satility of materials: from polymers to refractory ceramics, precious metals and alloys. The sawn particles have
high kinetic energy. The coating is characterized by high strength, reaching up to 180... 200 MPa, HRCe 60
hardness, minimum width. The temperature influence during spraying on the work piece is negligible. A se-
quence of preparatory operations is proposed. The piston and the heat ring on the UN-102 detonation gas
plant were subject to hardening. A manipulator using the shot energy of the installation was used. The obtained
surfaces are characterized by regular macrostructure (waviness). The application was subject to a nickel-
aluminium alloy. The coating thickness is 150... 270 microns, the hardness is HV 550, the adhesion to the
base is 94...100 MPa.

The results of the studies on the details of the cylindrical piston group showed a decrease in operating
temperatures due to the finalization of the coating and the high-quality seal of the combustion chamber. The
durability of the rings is 1.6-106...2.3-106, which indicates a significant increase in fatigue resistance and work
life. The proposed technology is suitable and recommended for implementation in batch production.

Keywords: detonation-gas hardening, piston, heat ring, spraying, coating.

BioniorpacpiuHe nocunaHHs/ Bibliography citation: Harvard
Frolov, E. A., Popov, S. V. and Sydorchuk, O. V. (2020) ‘The operational parameters improving of internal
combustion engine parts’, Engineering of nature management, (4(18), pp. 24 - 28.

lNodaHo do pedakuii | Received: 02.11.2020

© €.A. ®ponos, C.B. NMonog, 0.B. Cugopuyk, 2020
© E.A. Frolov, S.V. Popov, 0.V. Sydorchuk, 2020



