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B cmamebe paccmompeH 80Mpoc nosbieHUs MeXHUKO-9KOHOMUYECKUX nokaszamerel npu obkamke dsuzame-
neli nocne peMoHmMa Ha 06KAMoYHO-MOPMO3HbIX CMeHOAX 3a cHem MPUMEHEHUSA PA3/AUYHbLIX MPUCAOOK 8 macsno. Uc-
€nedosaHus Npoeoounuce Ha yyacmre obkamrku OAO «YnbsaHosckuli asmopemoHmMHsIl 3a800 No 2». Konnekmugom
asmopos paspabomaHa npupabomoyHas npucadka Kk macay — BAPKC. bbinu nposedeHbl cmeHOo8ble Ucciedo8aHus
KanumasnbHO ompemMoHMUpPo8aHHeix deuzameneli YM3-417 Macno M-8-B bbino 83amo e kKayecmae 6a308020, npu-
MeHAemMo20 8 Hacmosujee spemsa npu obkamke osuzameneli YM3. Mpucadka BAPKC sbibpaHa o pe3ysasmamam na-
6opamopHsbix uccnedosaHuli. B npouecce npupabomku demaneli 0sueamensa nocsae pemMoHma Ha npupabomoyHbix
cocmasax mpoucxooum rnocmeneHHoe CHUXeHuUe MexXaHUYeCcKUx momeps Ha MpeHuUe, m.e. yMeHbUWaemcs cornpomuese-
HUe MpoKpy4YUBAHUIO KOseHYamozo 8ana. MexaHuuyeckuli KoaghgpuyueHm none3Hozo delicmaus dgueamesnsa NOCMeNeHHO
ysenu4yusaemcs U, KaK ci1ed0cmeue, 3mo npusooum K CHUXEeHU pacxo0d monauea u yeenuveHuro mowHocmu. Hau-
meHbwuli pacxod monauea (G,) Habndaemca y 0sueameneli nocae obkamku Ha macne M-8-B+3 % BAPKC u macne
M-8-B+2 % OIM. Pacxod monausa npu obkamke ¢ ucnosns3zosaHuem npucadok BAPKC u OI'M o cpasHeHuto ¢ pacxooom
npu npumeHeHuu macaa M-8-B cHuxcaemca coomesemcmeeHHo Ha 1,6 % u 4,2 %. o yacosomy pacxody monausa (GT) u
agppermueHol mowHocmu (N ) onpedenunu ydenbHoll pacxod monauea coanacHo memoduke rpogedeHus uccnedosa-
Hul. AHaAU3 pe3ynbmamos uccaedo8aHuli MoKasas, Ymo Haubonbwas sPPeKMuUHaAA MOUHOCMb MPU HAUMEHbUWEM
yOdenbHOM pacxode Monaued fnosy4eHa npu ucnonsb3osaHuu macaa M-8-B+3 % BAPKC. Mo cpasHeHuto ¢ ob6kamkol Ha
macne M-8-B yoenbHblili pacxod monausa npu ucrnoasb3osaHuu npucadok BAPKC cHu3usics coomeemcmeeHHO Ha 8,7% .
lMposedeHHbIe ucca1edo8aHUA MOKA3AAU, YMO 3a cH4em npumeHeHus npucadku BAPKC npu obkamke sggpekmusHas
MoOWwHOCMb 08u2amers 803pocaa Ha 8,7 %, a 4acosoli pacxod monauea CHU3UACA Ha 1,6 % no cpasHeHuro ¢ obkamkol
Ha macneM-8-B 6e3 npucadoK. pu amom yoesnbHolli pacxod monausea cHU3UaACA Ha 9,5 %, umo no3eonsem cHU3UMb
mamepuasbHble 3ampamel Ha PeMOHM U 3Kcrayamayuto dsuzameneli 8 yesom Ha 12 %.

BeepeHue

Ha TexHuuyeckoe ob6CAyKMBaHUE, TEKyLMi
M KanuTaNbHbI PEMOHTbI ABUraTesnei 3atpauu-
BaeTca cpeacTts B 5...6 pas, a Tpyaa - 8 10...15 pas
6o/ble, YeM Ha MX M3roTosaeHuMe. Ha gonto 3anac-
HbIX YacTel 3a CPOK cnyKbbl npuxogmtca 75... 115
% ctommoctn Hosoro asuratens (70...120 % ero
maccbl). Mpwu akcnayataymm 34...45 % oTKa3oB npu-
X0oAMTCA Ha asuratenu. MNocne pemoHTa HapaboTKa
ABUratenen Ha OTKas cHMXKaetcAa B 1,7...3,5 pasa no
CpaBHEHUIO C HapaboTKoOM y HOBbIX ABuUratenei. B
CBA3M C 3TUM N NPOU3BOAUTENBHOCTb OTPEMOHTHU-
POBaAHHbIX MallMH HMXe B cpegHem Ha 10...15 %.
3KcnayaTaumsa OTPEeMOHTMPOBAHHbIX ABuratenei
NPUBOAMUT K YBENIMYEHUIO 3aTPaT Ha NpeanpuATH-
AxX. Moatomy Heobxoammo obecneymBaTb IKOHO-
MU0 PEeCcypcoB Ha BCEX 3Tanax TEXHONOrMYECKOro
npouecca pemoHTa gsuratenei. UccneposaHma B
06nacTn pa3paboTaHHbIX NPUCAZOK K MOTOPHbIM

Mac/sam MoKasanu, YTo MPUMEHEeHMe KOMMAEKC-
HbIX NPUCAA0K C NMOBEPXHOCTHO-aKTUBHbIMK (MAB)
N XMMUYECKM-aKTUBHbIMK BellecTBamMu (XAB) He
TONIbKO YCKOpAET npouecc 06KaTKu, NoBbIWAET ee
KauyectBo [1, 2, 3], HO M CNOCOBCTBYET CHUMKEHMUIO
MaTepUanbHbIX 3aTPAT Ha PEMOHT B LLe/IOM.

O61beKTbl U MeToAbl UCCNef0BaHUMN

WccnepoBaHuns NpoBOAMINCH Ha y4acTKe 06-
KaTKn OAO «YNbAHOBCKMI aBTOPEMOHTHbIM 3aBOj,
No 2».

KonnektMsom aBTopoB pa3paboTtaHa npwu-
paboToyHasa npucagka kK macny — BAPKC [4]. OHa
npeacTaBnseT coboit CMasoyHy0 KOMMO3ULMIO U3
0NEeNHOBOM KUCNOTbI, TeTpabopaTa aTUIeHAMaMMO-
HUA M OKTageuuncynbdaHaTa HaTpuMA. ITa npucaa-
Ka NO3BOJIAET 3HAYUTE/IbHO YCKOPUTb BPEMSA NpU-
pPaboTKM conpAMKeHHbIX NOBEPXHOCTEN NPKU 0bKaTKe
M NOBbICUTb TEXHUKO-IKOHOMMYECKUE MOKa3aTenm
ABuraTenem.
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Puc. 1 - YacoBsoW pacxog TonaMsa gsurare-
nayYM3-417 npu ucnonb3oBaHUKU Macen ¢ pasiny-
HbIMU NPUPABOTOUHBIMU NPUCAZKaAMKU

B nepuog xonogHon obkaTKM npupaboTou-
HbIM 3 deKT gocTuraeTca 3a cyet [MAB, B KayecTse
KOTOPbIX BbICTYNAeT 0/IeMHOBAA KUCAOTA (C17H33CO-
OH) 1 Boaa, NpUCYTCTBYIOLWLAA B Mac/e, a TaK¥Ke OK-
Tapgeuunncynbdarat Hatpus (C H, SO,Na).

B panbHelwem npu npoBeaeHUU ropadven
0BOKaTKN CO 3HAYUTE/NIbHbIM MOBbIWEHUEM TEMIe-
paTypbl B 30HE TPEHWUS MPOUCXOAUT AEe30pUeHTa-
UMA afacopbupoBaHHbBIX MOMIEKYNT U pPasMAryeHune
naeHKn 3a cyet XAB. lMostomy Ha gaHHOM 3Tane
NnoBbIWAEeTcA pPosb TeTpabopata 3TUAEHAMAMMO-
HUA, KOTOpPbIA Yy)Ke npu Temnepatype 240..250
°C pasnaraeTtca Ha oKkcupa 6opa, ammMunaKk 1 Boay.
[C,H,(NH,).]JH,B,0, = B,O, + NH_+ H,O [5]. Okcug,
6opa xemocopbupyeTca Ha NOBEPXHOCTU MeTas/a
3a cyeT cBO6OAHOM aToMHOM opbutanm 6opa u ceo-
604HbIX BaNEHTHbIX 3N1EKTPOHOB MeTanna. bop, Kak
M3BECTHO, MOBbIWAET APOMNPOYHOCTb U M3HOCO-
CTOMKOCTb. TakKe 60opaTbl 3HAYMTENLHO YAYYLLAOT
motoume CBOMCTBa Macna.

Bbliv npoBefeHbl CTEHAOBbIE MCCNenoBa-
HWA KanWUTa/IbHO OTPEMOHTUPOBAHHbIX ABUraTenemn
YM3-417 n YM3-421 ¢ 0AHAKOBbIMU PEMOHTHbI-
MU pasmepamm, pasmepHbIMK Fpynnammn U HOBbI-
MU AeTanaMM.

Macno M-8-B 6b1710 B3ATO B KayecTBe 6a30-
BOro, NPUMEHAEMOr0 B HacToALLee BpeMa npu 06-
KaTke asurateneit YM3. Mpucagka BAPKC BbibpaHa
no pesy/nbTaTam /1abopaTopHbIX UCCNEea0BaHUI U3
ymcia UCNbITYEMbIX NPUPABOTOUHbIX COCTAaBOB KaK
Hamnbonee addekTnBHan [6].

B npouecce npupaboTku getanen geuratens
nocsie peMoHTa Ha NPMPabOoTOUHbIX COCTaBax Mpo-
NCXOANT NOCTENEHHOE CHUMKEHWE MeXaHUYEeCKUX
noTepb Ha TpeHMue, T. e. YMEHbLLIAETCA CONpoTUB/e-
HWe NPOKPYYMBAHUIO KONIEHYaTOro Baia. MexaHude-
CKUI KO3PPMUMEHT NONE3HOro AENCTBUA ABUraTe-
1A NOCTENEHHO YBE/IMYMBAETCA U, KaK CleacTBue,
3TO MPUBOAMT K CHUMKEHUIO pacxoda TonauBa M
YBENYEHUIO MOLLLHOCTH.

B npouecce o6KaTKu asuraTens Ha obKaTou-
HO-TOPMO3HOM CTeHZe 3PPEeKTUBHYH MOLLHOCTb
asuratens, kBT, onpegenanun no ¢opmyne [7, 8]:

N, =22 = 75.10-¢ - Py, (1)

roe P, > okasaHua Becos TopMmo3a (Harpys-
Ka), H; | - aAanHa nneva BecoBoro mexaHnsma, m (/
= 0,716 m); n - yacToTa BpallleHUA KOJIeHYaToro
Bana, MUH .

YacoBoit pacxog Tonamea, Kr/u,

G, =22, (2)

rae g — macca TonaMBa, M3PacXxoao0BaHHOIMO
BO Bpems UCCAedoBaHUM, Kr; t — Bpema uccneno-
BaHUM, 4.

Mo yacosomy pacxogy Tonamea G, 1 3ppexTns-
HOW MOWHOCTM N_ onpesesain yaeNbHbI pacxos,
TonAmea, r/(KBTu),

_ Gr-10® (3)
= —Ne )

Pe3ynbrathl UccnesoBaHUi

PucyHoK 1 oTtobpakaeT BAMAHUE npupabo-
TOYHbIX NPUCAA0K Ha YacOBOW pacxom ToNAMBa Npu
yacToTe BpallleHMsa KoneHyaToro Basna 2500 muH?
ans psuratens YM3-417 [9, 10].

CocTaBbl, CHU)KAlOWME MexaHUYecKkue no-
Tepu Ha TPEHWe, YMeHbLUIAOT pacxos TONAuBa.
HammeHbwmin pacxog Tonimnea (G,) Habnogaercs
y ABuratenei nocne obKaTkmM Ha macne M-8-B+3
% BAPKC n macne M-8-B+2 % OT'M.

3HauyeHMA OCHOBHbIX MoOKasaTenein paboThbl
ABUraTenei, nonyyeHHble B pesynbTaTe UX Uccne-
O0BaHUN, NpeacTas/ieHbl B Tabanue 1.

Pacxog, Tonnmea npu obKaTKe € MCNOb30-
BaHnem npucagok BAPKC n O'M no cpaBHeHwUIo ¢
pacxo4om Npu npumeHeHun macna M-8-B cHua-
eTCA COOTBETCTBEHHO Ha 1,6 % 1 4,2 %.

Mo uacosomy pacxogy Tonamea (G,) u apdek-
TMBHOM mowHocTh (N ) onpeaenvnu yaenbHbli pac-

e

Tabnuua 1
OcHOBHble NoKa3aTenu paboTbl gBUraTeneit Npu YactToTe BpaleHUA KosieHYaToro Bana 2500 muH?
MpumeHAaemoe 06KaTo4YHOEe YacoBoli pacxog, dddeKTnBHanA YaenbHbI pacxos,
Harpyska, H
Macno TONAUBA, Kr/4 MOLLHOCTb, KBT Tonnuea, r/(KBT-u)
M-8-B 213 10,56 40 264
M-8-B+2 % OI'M-3 218 10,12 40,8 248
M-8-B+3 % BAPKC 232 10,39 43,5 239




X04, TON/MBA COMMAacHO MeTOAMKe nposese-
HWA UCCNefoBaHUM.

Ha pucyHkax 2, 3 npeactasnieHbl 3a-
BMCMMOCTU YAENbHOro pacxoga TomnjmBa
3¢ PEKTUBHOMN MOLLHOCTM ABUraTeNa oT BMAA
MCrosb3yeMblx Npu obKaTKe Maces.

AHanu3 pesynbTaToB MUCCAef0BaHUMN
nokasan, 4to Haubonbwas spdeKkTMBHanA
MOLLHOCTb MPW  HaMMEeHbLUeM YyAeNbHOM
pacxofe TON/MBaA NOAy4YeHa Npu UCNONb30-
BaHMM macna M-8-B+3 % BAPKC. Macno c
npucagkot OFM TaKxKe cnocobcTByeT yBe-
JNIVYEHUIO MOLLHOCTW ABUraTens, OAHAKO
YAENbHbI pacxos TONAMBa NO CPABHEHUIO C
Komnosnumen BAPKC cHMXKaeTca B MeHbLLeln
cTeneHu. Mo cpaBHEHMIO C 0O6KATKOM Ha mac-
ne M-8-B yaenbHbli pacxog Tonanea npu uc-
nonb3oBaHun npmcagok BAPKC n OI'M cHu-
3U1CA COOTBETCTBEHHO Ha 8,7 % 1 2 %.

BbiBogbl

MpoBeaeHHble nccnemoBaHua [9] no-
Kasasn, 4To 3a cYeT NPUMEHEeHUsa npucag-
K BAPKC npwu obkaTke adpdeKkTMBHan moLy-
HOCTb ABuratena so3pocna Ha 8,7 %, a yaco-
BOW pacxof Tonamea cHM3macA Ha 1,6 % no
CpaBHeHUto c 0bKaTKoM Ha macie M-8-B 6e3
npucagok. Mpu aTom yaenbHbIA pacxos To-
naunBa cHM3wucA Ha 9,5 %, 4To No3BosAeT co-
KpaTuUTb MaTepuanbHble 3aTpaTbl HA PEMOHT
W 3KCNAyaTauuio Asuratenen B Leaom Ha 12
%.
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IMPROVEMENT OF TECHNICAL AND ECONOMIC INDICATORS OF ENGINES WHEN CARRYING OUT ENGINE TEST
RUN AFTER REPAIRS

Karpenko M.A., Karpenko G.V., Golubev V.A.
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432017, Ulyanovsk, Novy Venets bld, 1;
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The article considers the issue of improving technical and economic parameters by means of application of various additives in the oil during the engine
test run after repairs at the running-brake stands. The tests were carried out at the run-in area of OAO Ulyanovsk Automobile Repair Plant No. 2. The authors
developed a running-in oil additive, which is called VARKS. Stand research of thoroughly repaired engines UMZ-417 was carried out. The oil M-8-B was taken
as the base one, which is currently used in the run-in of UMZ engines. VARKS additive was selected based on the results of laboratory studies. During the
process of running-in of engine parts with application of running-in compositions after repairs, gradual reduction of mechanical losses on friction occurs, i.e.
decreases the resistance of crankshaft spinning. The engine mechanical efficiency is gradually increasing and, as a consequence, this leads to a reduction in
fuel consumption and power increase. The lowest fuel consumption (G,) is observed in engines after running-in with application of oil M-8-B + 3% VARKS and
oil M-8-B + 2% OGM. Fuel consumption during the running-in with the use of additives VARKS and OGM, as compared to the consumption with the use of
M-8-B oil, decreases by 1.6% and 4,2%, respectively. On the basis of the hourly fuel consumption (G.) and the effective power (N ), specific fuel consumption
was determined according to the research methodology. Analysis of the research results showed that the greatest effective power with the lowest specific fuel
consumption was obtained in case of application of M-8-B + 3% VARKS oil. Compared to the M-8-B oil running-in, the specific fuel consumption with VARKS
additives decreased by 8,7%, respectively. The conducted research showed that due to application of VARKS additive during running-in, the effective power
of engine increased by 8,7%, and the hourly fuel consumption decreased by 1,6% in comparison with the M-8-B oil-running-in without additives. At the same
time, the specific fuel consumption decreased by 9.5%, which makes it possible to reduce the material costs for repairs and maintenance of engines, in total,
by 12%.
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