YOK 621.43

OLIEHKA NMPOEKTUPOBAHUA U NPON3BOACTBA ABC

EVALUATION OF DESIGN AND PRODUCTION OF ICE

.A. KOYEHOB', k.T.H.
.H. CAXAPOB/', K.T.H.
C. KA3BAKOB? K.T.H.
P. )XKAMAJIOB? K.T.H.
B. TOEBA?
E. TPULLUUNH?

K.E. TPYHUH?

! Huxeropoackast FCXA,
2 Huxeropopckuin TN3Y, konst.grunin2010@yandex.ru

B
A
C
P
B
H

V.A. KOCHENOV!', PhD in Engineering
A.N. SAKHAROV', PhD in Engineering
S.S. KAZAKOV?, PhD in Engineering
R.R. ZHAMALOV?, PhD in Engineering
V.V. GOEVA?

N.E. GRISHIN?

K.E. GRUNIN?

! Nizhny Novgorod State Agricultural Academy
2 Nizhny Novgorod State University of Engineering

and Economics, konst.grunin2010@yandex.ru

IIpenaraeTcs aHaM3 MPOSKTUPOBAHMUS U TPOM3BOCTBA y3J10B TpeHus IBC 1o oroBeYHOCTH 1 H3HOCOCTOMKOCTH.
IIpu pasnooOpasum u pasdpoce HakTOpoB, ONPEIEIIAOMIX TOJITOBEYHOCTh M U3HOCOCTOMKOCTD TPHUOOCONPSKESHUIA
JBC, n3aMeHeHne U3HOCa M MHTEHCUBHOCTH M3HOCA B MPOIECCE IKCIUTyaTallil UMECT BBIPAKCHHBIN 3aKOHOMEPHBII
xapakrep. OneHka npoektupoBanus 1 usrotoienus JIBC ocHoBaHa Ha cpaBHEHMH TIOKa3aTesieil JOJITOBEYHOCTH U
U3HOCOCTONKOCTH NEHCTBUTEIBHOTO U TEOPETHIECKOrO TPHOOCONMPKEHHIA. [[OMyCKH U3rOTOBJICHHsI OTPAXKaIOT MO-
TEHIMAJl TEXHUYECKIX BO3MOXKHOCTEH mpon3BonacTBa. KoadduimeHT KOHCTpYHpOBaHUs MMOKAa3bIBAET COOTBETCTBHE
reOMETPHU BHOBb M3TOTOBJICHHOM ITOBEPXHOCTH TPEHUSI CBOUM ONTHMAJIbHBIM, TIPHPAOOTAHHBIM TapaMeTpaMm. DKC-
NepUMEHTAJIbHBIE TaHHBIE 3aMCTBOBAHBI U3 PE3YJIbTATOB JOPOKHBIX U YCKOPEHHBIX UCIIBITaHUi aBurareseit A3 u
3M3. CHukeHne n3Hoca NPUPAOOTKH, MOTPEITHOCTEH KOHCTPYUPOBAHUS M U3TOTOBJICHHUA OOBACHACTCS COBEPIICH-
CTBOBAaHUEM NPOCKTHPOBAHMSA, CHUKEHUEM JIOIYCKOB M3rOTOBJICHHA. YMEHbBIICHUE MHTCHCUBHOCTH M3HOCA M YBe-
JInyeHue HapaOOTKHU AeTallell CBA3aHO C COBEPIICHCTBOBAHMEM MaTepHasia TPYLIMXCsA IMOBEPXHOCTEH M CMa30YHOro
MaTtepuaia, yJrydieHueM qopor. smenenne koadduimeHTa KOHCTPYUPOBAHUSA CBUIETEILCTBYET 00 OTCYTCTBHUH BbI-
Pa’KEHHBIX TEHACHIIMI 10 TPOEKTUPOBAHUIO U IPOU3BOJICTBY NPUPAOOTAHHBIX FTEOMETPUIECKUX ITapaMeTPOB TPUOOCO-
npsokeHuit. OTe4ecTBEHHOe aBTOMOOUIIECTPOSHUE U ABUTATEJIECTPOCHHE B OCHOBHOM OPHEHTHPOBAJIOCH HA BHYTPEH-
HUii pbiHOK. [IpoekTrpoBaHue ¥ IPOM3BOACTBO YUUTHIBAJIO BBICOKYIO MOTPEOHOCTh B MAIlIMHAX, MAJIOHACEJICHHOCTD
0oJIbIIICH TEPPUTOPUH CTPAHBI, T.€. HU3KYIO KOHIICHTPAIIMIO MAIIMH Ha 3TUX TEPPUTOPHUAX U TPYJAHOCTU OPraHU3aLuN
(UPMEHHOTO cepBuCca, 3aBUCUMOr0 OT KOJIMYeCTBA MAIllMH, HAaXOIALIMXCSA B 30He oOciy)kuBaHus. B urore muorue
MaIIMHBI CTAJIM HEKOHKYPEHTOCIIOCOOHBIMH U TI0 TEXHUUYECKON XapaKTepUCTHKE, U 110 IIeHe, U 10 HajexHocTH. Kype
Ha MOJICPHU3ALMIO MTPOU3BOCTBA JIBUTATEJICH MPEIbABIIACT MOBBIILICHHbIE TPEOOBAHUA K MPOCKTUPOBAHUIO, 3aKJIIO-
YaloIMeCs B MOJHOM HUCIIOJIb30BAaHUM TEXHUYECKUX BO3MOYKHOCTEH M3rOTOBJICHUA M OINpPENEesICHUH MEPCHEKTUB X
JJIbHEHIIEro pocTa.

Karouegsie ca06: IpoeKTUPOBaHUE, TPOU3BOJICTBO, IBUTATEIIA BHYTPEHHETO CTOPAHNS, HOJITOBEYHOCTh, U3HOCOCTOM-
KOCTb.

It is proposed the analysis of design and production of the internal combustion engine friction units in durability
and wear resistance. With a variety and dispersion of factors that determine the durability and wear resistance of the
internal combustion tribome, the change in wear and wear intensity during the operation has a pronounced natural
character. Evaluation of the design and manufacture of ICE is based on a comparison of the indices of durability
and wear resistance of the actual and theoretical tribo-conjugation. Manufacturing tolerances reflect the potential
of technical production capabilities. The design coefficient shows the correspondence of the geometry of the newly
manufactured friction surface to its optimal, attained parameters. The experimental data are taken from the results
of road and accelerated tests of the engines GAZ and ZMZ. Reducing wear in the run-in, design and manufacturing
errors is due to improved design and lower manufacturing tolerances. Reducing the intensity of wear and increasing
the operating time of parts is associated with the improvement of the material of rubbing surfaces and lubricant,
and improvement of roads. The change in the design coefficient indicates that there are no pronounced trends in
the design and production of the geometric parameters of the tribo-conjugate. Domestic automotive industry and
engine building focused mainly on the domestic market. Design and production took into account the high demand
for machines, the sparseness of the larger territory of the country, i.e. low concentration of machines in these areas
and the difficulty of organizing a company service that is dependent on the number of machines in the service area.
As a result, many vehicles have become uncompetitive in terms of technical characteristics, in price and reliability.
The course for the modernization of the production of engines presents increased requirements for design, consisting
in the full use of the technical capabilities of manufacturing and determining the prospects for their further growth.

Keywords: design, production, internal combustion engines, durability, wear resistance.
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Baenenne

Ilpu pasHOOOpasmm m paszdpoce (PaKTOPOB,
OMPENETIAIOMNX JIOJITOBEYHOCTh W W3HOCOCTOM-
KocTh Tpuboconpsokenuii  JIBC, wusMeHeHue
M3HOCA ¥ MHTCHCUBHOCTH U3HOCA B TIPOIIECCE IKC-
IUTyaTallid MMEET BBIPAKCHHBINA 3aKOHOMEPHBIIA
xXapakTep. DKCIUTyaTalys IBUraTesIcii XapaKkTepH-
3yercs (puc. 1):

— nepuonoM mpupabotku (0 — 1) ¢ BBICOKOM
WHTECHCHBHOCTBIO M3HOCA M3-32 HECOOTBETCTBUS
FEOMETPUICCKHX MapaMeTPOB BHOBb U3TOTOBJICH-
HBIX TPUOOCONPSIKEHUI CBOUM  ONTHMAJIbHBIM,
MPUPaOOTAHHBIM 3HAYCHHUSIM;

— IEPMOJIOM HOPMaJIbHOM SKCILTyaTaluu (T, —T,)
C MHUHHMMAJIbHO TIOCTOSTHHOH WHTEHCHBHOCTHIO
W3HOCA;

— aBapMIHBIM IIEPHONOM (> T,) C TIOBHILECHHON
MHTECHCHBHOCTBIO M3HOCA BCJICACTBUC HACTYILIC-
HUs TIPEACJIbHBIX H3HOCOB (3a30pOB), MPHBOMIS-
IIMX K BOSHUKHOBEHUIO yIAPHBIX HAI'PY30K.

OneHka TPOCKTUPOBAHUSA W  HM3TOTOBJICHUS
OCHOBaHA Ha CPaBHEHUH IOKa3aTesied MOJIrOBeY-
HOCTM W H3HOCOCTOMKOCTH JICHCTBUTEIIBHOTO
(M, u) n Teopetrueckoro (M, u') Tpudbocomnpske-
Huil. TeopeTHdecKoe CONpsHKEHUE HE UMEET MepH-
ona mpupabOTKNA M IO MUHHMAJIbHOW HWHTCHCHUB-
HOCTH U3HOCA SIBJISICTCS ONTUMAJTEHBIM.

Llenn uccaenoBanus

[enbio ncciienoBaHus fABJISICTCS OIEHKA TPO-
ektupoBanus u wusroromieHus IBC Ha cpas-
HEHWH TIOKa3aTeJIei J0JTOBEYHOCTH W W3HOCO-
CTOMKOCTH MEUCTBUTEIIBHOTO M TEOPETHYECKOTO
TpUOOCOTIPSIKEHUT.
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Puc. 1. 3menenne uznoca
W UHTEHCHBHOCTH M3HOCA U OT HAPAGOTKH T:

1 — HavasI0 SKCIUTyaTaluy; 2 — OKOHYaHHE
MPUPAOOTKHU U HAYaJI0 HOPMAJIbHOM DKCILTyaTallnHg;
3 — cepenvHa MEPUOIa HOPMAJTBHOM SKCILTyaTalluH,

COOTBETCTBYIOIAsi MUHUMAJIbHOM MHTEHCUBHOCTH
H3HOCa, 4 — HaYaJI0 aBapUIHOro U3HOCA

Pe3ynbratnl ananmmsa

Amnanus MMPOBOAUTCA IIO CJICAYIOHNIMM IIOKa3a-
TEJIAM:

— HapabOTKe IEepHOAOB NPHUPAOOTKA W HOp-
MaJIbHOM dKCIITyaTanuu T, T,, rlz ;

— W3HOCY TIPUPAOOTKA W aBapUUHOMY W3HOCY
A, 1y

— CPCAHCH MHTCHCHUBHOCTH M3HAIIIMBAHUA IIC-
puooB TpUPabOTKN W HOPMAJIBHOM HKCITyaTa-

- A — (U,-H) .
= /”‘ /Y

— pe3epBy MOBBILICHUA HAPAOOTKH AT =T, —T,;

— MOTPEITHOCTH KOHCTPYUPOBAHHS U U3TOTOB-
neaus I1=HU, —u, -1,;

— JIOTyCKaM H3TOTOBJICHUS U KOA(h(HUITMEHTY
KOHCTPYHWPOBAHHS F€OMETPUH TPYIIEHcA TOBEPX-
HocTH Aetanu H, n=

JlonycKky M3rOTOBJICHHS] OTPAXKAIOT MOTCHIIH-
aJl TEXHUYECKUX BO3MOXKHOCTEH MPOM3BOJICTBA.
KoadhdunmeHT KOHCTpYyHpOBaHUS IIOKa3bIBACT
COOTBETCTBUE T€OMETPHH BHOBb M3rOTOBJICHHOU
MMOBEPXHOCTH TPEHUS CBOMM OITHMAJIbHBIM, TIPH-
pabOTaHHBIM MapaMeTpaM.
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Puc. 2. [lnnavnka aBapniinoro usnoca H,,
H3Hoca npupadotku M, norpemHocreii
KOHCTPYHPOBaHHs U u3rotosienns 171 neraneii
u conpsxenuii nopimnesbix [IBC
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OueHka npoekTnpoBaHus 1 nponseoacTea ABC

DKCIIeprMEHTAJIbHBIC JTAHHBIC 3aUMCTBOBaHBI
U3 Pe3yJITATOB JIOPOKHBIX M YCKOPEHHBIX HCITBI-
tanuit neuraresieit A3 u 3M3 [1-5]. Jlunamuka
nokaszaTeJiell OJITOBEYHOCTH ¥ U3HOCOCTOMKOCTH
JBUTaTesIeH pecTaB/IicHa Ha puc. 2—5.

ITo Mepe pasBuTus CTaOMJIBHO W TPONOPIIH-
OHAJIbHO YMEHBIIAIOTCA aBapUiHbIA W3HOC M,
M3HOC MPUPabOTKU M, TOrpemHOCTH KOHCTPY-
WPOBAHUS U M3rOTOBJICHUA /1. YMeHbIeHHE aBa-
pHITHOTO M3HOCA CBA3aHO C (HOPCUPOBAHKEM JIBH-
rarejyiedi u pocToM Harpy3ok. [lpw moBblmeHMH
3a30pOB OBICTpEE BO3HHMKAIOT yIapHbIE HATPY3KH,
OIIpeNesIIoNUe Havyalo aBapHifHOM SKCITyaTa-
nuu. CHIYKeHNe U3HOCa MPUPAOO0TKH, TIOTPEIIHO-
CTEHl KOHCTPYUPOBAHMWS W HM3TOTOBJICHUS OOBSC-
HSCTCA COBEPIICHCTBOBAHUEM MPOEKTUPOBAHUS,
CHIYKCHHEM JOITYCKOB U3rOTOBJICHU (puc. 2).

YMeHbIlleHne MHTEHCUBHOCTH M3HOCA U, U,
U yBeJIMUYCHHE HapaOOTKM JeTasieil T, CBA3AHO C
COBEpIICHCTBOBAHUEM MaTepuasa TPYIUXCS I0-
BEPXHOCTEH M CMa30YHOrO Marepuasa, yJydiie-
HueM nopor (puc. 3 u 4).
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MOe/IH ABHTaTeIel
Puc. 3. VInTeHncuBHOCTD H3HOCA NIEPHOAA MPUPAOOTKH
U,, HOPMAJIbHOTO TIePHO/IA IKCILTyATALMH U,
aetajeii u conpsikenuii nopmnesbix IBC

H3menenne koadduimeHTa KOHCTPyHpOBa-
HUA 1 (pHC. 5) CBUACTEIBCTBYET 00 OTCYTCTBHUH
BBIPAKEHHBIX TEHJCHIIMI 1O MPOEKTUPOBAHUIO U
MIPOU3BOACTBY NPUPAOOTAHHBIX T'€OMETPHUUECKUX
rapamMeTpPoB TPUOOCONPSHKEHNA. YXyiieHue (yBe-
Jn4enue) koapouienta n y asuraresns 3M3-406
00bACHAETCA MOBBIIICHUEM M3HOCA MPUPAOOTKU U
YBEJIMUEHUEM BPEMEHU OOKAaTKH B CBA3U C PE3KUM,
TOBBIIIICHHEM HM3HOCOCTOMKOCTA OCOOEHHO TOJI-
HIUITHUKOBBIX conpskeHuil. KosleHuaTeiit Baj1, us-
rOTaBJIMBaEMblii U3 BEICOKOIIPOYHOrO YyTYHa, CTal
3aKaJIMBaThCA, YTO YJIYUIIUIIO €ro TPUOOTeXHIYe-
ckue cBoiicTBa. HkHMIT KOPEHHO BKJIAJbIII U3-
roTaBjiiBaeTcs 0e3 KaHaBKM, YTO YBEJIMUMJIO He-
CYIIyIO CHOCOOHOCTh mommunHuka. [Ipousonuia
3aMeHa MaTepHasia O6JIOK-KapTepa ¢ aTIOMHUHHUEBOTO
CIJIaBa Ha YYTyH, YTO YBEJIUYMJIO MEXaHUYECKYIO
MIPOYHOCTH OMNOP Bajia. B KOHCTPYKIHMIO IBUTATEIIS
BBEJIM AeMIdep KpyTUJIbHBIX KoyicOaHUU. YiTyd-
HIWJIMCh TPUOOTEXHUYECKHE CBOMCTBA CMAa30YHBIX
MaTepuasioB. Takoe yBesrueHe H3HOCOCTONKOCTH
HE JOCTaTOYHO IIOJIHO TOJKPEIJIEHO COBEpIICH-
CTBOBAaHHMEM MEXaHWYECKOU 00pabOTKH W BHEMpe-
HHUEM TEXHOJIOTHiA, YCKOPAIOIUX MPUPAOOTKY. DTO
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Puc. 4. Hapabotka netaneii
u conpsixennii nopumnesbix IBC
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MOJIC/IH ABHraTeeH
Puc. 5. Koadpunuent kayecTBa KOHCTPYHPOBAHHS:
1 — KopeHHbIe ek, 2 — MATyHHbIE IIeHKY,
3 — ITHHIPHE
CIOCOOCTBOBAJIO MOBBIIICHUIO H3HOCA TPUPAOOTKH
U OTPa3UJIOCh HAa YXYALICHUH KOA(hPUIIMCHTA KOH-
CTPYHUPOBaHMUA.

JnHaMMKa pa3BUTHA OT€YECTBEHHBIX JIBUraTe-
JIEHl ¢ HEKOTOPHIM OTCTaBaHUEM OTpa)kaeT MHUPO-
BbIC TCHACHLWU Pa3sBUTUA IBUTaTEJICCTPOCHHUA.
ITpmarHamMu oTcTaBaHUsA ABIAIOTCA:

— HU3KUH YPOBEHb TEXHUYCCKUX BO3MOYKHO-
CTEH MPOU3BOICTBA;

— NO3AHUI IICpEeXoa Ha 0oJice KauyeCTBEHHBIE
TOIJIMBO-CMAa304YHbIE MaTEpHAJIbI,

— pasBUTHE [BUTaTEJICCTPOCHUA B TEYCHUE
OJIUTEIBHOTO BpEMEHH 0€3 KOHKYPEHIINH.

3akmouenue

OreuyecTBEHHOE aBTOTPAKTOPOCTPOCHUE U JIBU-
rarejieCTpOCHHEe B OCHOBHOM OPHUEHTHPOBAJIOCH
Ha BHYTpeHHHI pbiHOK. [IpoekTupoBanue u mpo-
W3BOJICTBO YYUTHIBAJIO BBICOKYIO TMOTPEOHOCTH B
MalllHaX, MaJIOHACEJICHHOCTh OOJIbINCH TepPUTO-
pUU CTpaHbl, T.e. HU3KYIO KOHIIEHTPAINIO MAaIluH
Ha 9TUX TEPPUTOPHUIX W TPYJHOCTH OpPraHU3aINH
(bUpMEHHOTr0 cepBHca, 3aBUCUMOT'0 OT KOJINYeCTBa
MallliH, HaXOMAMIMXCA B 30HE OOCITY)KWBaHHUA.
OreuecTBEHHBIE MalllMHBI, B TOM YHCJIe 32 pyOe-
YKOM, TICHUJTUCh 33 MIPOCTOTY KOHCTPYKIIMU U He-
MPUXOTJIMBOCTH B SKCILTyaTalnu, O1arofgaps 4emy
obecrieunBaiach WX BBICOKass HaeXKHOCTh. lIpo-
cTOTa OOCIY)XMBAaHUSI M OTCYTCTBUE TIPOMBIII-
JICHHBIX TEXHOJIOTHII B PEMOHTE CIIOCOOCTBOBAIIH
OTHOCHUTEJIPHO BBICOKOHM JOJITOBEYHOCTH MAIIHUH.
OrpaHn4eHHOe KOJIMYeCTBO MoOjeJiell U HUX Mac-
COBOE TTPOM3BOJICTBO TOJIOKHUTEJIBHO BJIMSIJIM Ha
KBaJIN(DUKAITUIO BOTUTENICH W OOCITY KHUBAIOIICTO
MepcoHaa, Tak Kak OOMEH ONBITOM U CaMOOOy-
YeHHe pabOTHUKOB MPOXOAMIIO BHYTPU aBTOIPE/I-
NPUATHIA, KOMIUIEKTYEMbIX IJIABHBIM 00pa3oM
MalImHaM# OgHON Mofenn. BmecTte ¢ TeM, oTCyT-
CTBUE KOHKYPCHIIMU U, KaK CJICICTBUE, NOJKHOM

MOJICpPHU3AIH MPOU3BOACTBA OTPHUIIATEIBHO OT-
pakaJioch Ha MPOCKTHPOBAHUY 3aBUCHMOM OT TEX-
HUYECKUX BO3MOXHOCTEH MponU3BoOACTBa. B urore
MHOTHE MAIllMHBl CTAJIN HEKOHKYPEHTOCIIOCOOHBI-
MH ¥ TI0 TEXHUYECKOI XapaKTepUCTHKE, ¥ TIO IICHE,
1 1o HaJie)kHOCTH. Kypc Ha MOIepHU3aIUIO TPOU3-
BOJCTBA JIBUTATEJICH MPEAbABIIACT MOBBIIICHHBIC
TpeOOBaHMUS K MPOCKTHPOBAHUIO, 3aKJIOYAIOIIH-
ecsl B TIOJTHOM HCIIOJIb30BAHUU TEXHUYECKHX BO3-
MOYXHOCTEH M3rOTOBJICHUS W OIpPEICSICHUH Tep-
CIEeKTHB WX JAaJibHeiinmero pocta. OnTUMHU3aNUs
FEOMETPUH TPYIIUXCS TIOBEPXHOCTEH JieTasieit
SABJISICTCS PE3EPBOM IOBBIIIICHHUS IOJITOBEYHOCTHU U
nsHococtoiikoctu JIBC.
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