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Paccmampusaemcs 8onpoc cbepexceHus 3Hep2opecypcos Ha pemMOoHMHbIX NPednpuamusnax 3a cHem npumeHe-
Hus yckopeHHol obkamku 0sueamerneli nocse peMoHMa Ha npupabomMoYHoOM mMacse ¢ Mo8ePXHOCMHO-GKMUBHbIMU U
XUMUYECKU-aKMUBHbIMU 8ewjecmeamu. MccnedosaHua nposodunuce Ha ydacmke obkamku OAO «YnbaHosckuli asmo-
pemoHmMHbIlU 30800 No 2» 2. YnbsaHOBCK. Kosnekmusom asemopos pazpabomaHa npupabomoyHas npucadka K macsay
— BAPKC. OHa npedcmasnaem coboli CMa304YHYI0 KOMIMO3UYUo U3 0a1euHo8ol Kucs1omsl, mempabopama smusneHouam-
MOHUSA U OKMadeyuscynshaHama HAmMpuUs, U rno380ssem 3Ha4YUmMenbHO YCKOPUMb 8peMSA NPUpPabomMKu CONMPAXEHHbIX
nosepxHocmeli npu obkamke. bbinu nposedeHbl cmeHA08blE UCMbIMAHUA KANUMGAabHO OMpPeMoHMUpPOBAHHbIX 08U-
eameneli YM3-417 u YM3-421 ¢ 00UHAKOBbIMU PeMOHMHbIMU pa3mMepamu, pa3mepHsIMU epynnamu U HosbiMu dema-
Aamu. Ycnsimeisanu no 2 0sueamensa Kaxcool modenu. Kauecmeo npupabomku oyeHU8aAU 1o 8enuvyuHe U spemeHu
Ha4ana cmabuau3ayuu MomMmeHma mpeHus 8 nepuod obKamku. MismepeHue MomMeHMa mpeHUs npou3soousu o wkasne
cusou3MepumMenbHo20 MexaHu3mMa 06KaMo4YHO-MopPMO3HO020 CMeHOd NPuU NOCMOAHHOU Yacmome 8pauw,eHUsA KoseHYa-
moezo easna dsueamens (n = 800 muH? 0ns dsuzameneli YM3-417 u n = 850 muH™ 0na YM3-421). BeauuyuHy momeHma
uKcuposanu Yepes Kaxoble 08e MUHymM®bl, Mpu 2opsaYeli 0bKamKe omKAYaaU cucmemy 3axcu2aHus. o pesynema-
mam cmeHO08bIX UCrbIMaHUl nosy4eHsl OaHHbIE, HA OCHOBAHUU KOMOPbIX TOCMPOEHbI 2pAPUKU USMEHEHUA MOMEHMA
mpeHusa 8 3a8ucuMmocmu om spemeHu obkamku. Haubonswee 8auaHuUe HaG UHMeHCUBHOCMb MPpUPabomKu oKka3sieaem
npupabomoyHaa Kkomno3suyus M-8-B+3% BAPKC. Bpemsa cmabunuzayuu momeHma mpeHus 014 0sueamensa YM3-417
pasHo 10 muHymam, a 018 YM3-421 - 12 muHymam. 3Ha4yeHUe MOMEHMA MpeHuA ¢ npumeHeHuUem rnpupabomoyHol
komnosuyuu M-8-B+3% BAPKC Ha 6,3% meHbuwe, yem Ha macne M-8-B 0na dsueamensa YM3-417, 0na 0suzamensa YM3-
421 Ha 5,9%. [posedeHHble uccnedoB8aHUA MOKA3AsU, YMO 3a cyem npumeHeHuUs npucadku BAPKC cmabunusayusa
MOMeHmMa mpeHua npoucxooum Ha 14 muHym paHswe, YeM HA YUCMOM Mdacsae. 3mo no380a15em COKpamume 8pems
cmeHOosoli o6kamku dsueamereli 8 yeaom 8 3,8 pasa Mo cpasHeHUr ¢ munosoli mexHonozuell U CIKOHOMUMb SHepze-

mud4eckue pecypcel peMoHMHo20 npednpuamusa Ha obkamke dsuzamerneli Ha 40%.

BeepeHue

OLHUMM M3 BaKHEMLIMX B AEATesIbHOCTU pe-
MOHTHO-TEXHMYECKMX Npeanpusatuii AMK ssaatotcs
MeponpuATUA, HanpaeaeHHble HA obecrneyeHne 3Ko-
HOMWM Pa3INYHbIX BUAOB pecypcoB. Mpu ux peanunsa-
Un TpebyeTcs obecneynTb BbICOKOE KaYecTBO PEMOH-
Ta C MMHUMaIbHbIMM MATEPUASIbHBIMW U TPYA0BbIMM
3aTpaTaMu. [JaHHble MeponpUATUA NpeayCMaTpUBatoT
CHUXKEHWe 3HepreTMYecknx 3aTpaT Ha NPUBOL TEXHO-
Jlormyeckoro 060pyaoBaHUA PEMOHTHOTO Mpeanpu-
ATWS, @ TaKKe BPemeHu ero pabotbl 1 T.n. O4HUM U3
TaKMUX MEPOMPUATUIA MOXKHO CYMTATb YCKOPEHHYO 06-
KaTKy Aguratenen nocne pemoHTa [1].

NccnepoBannsa B obnact  pa3paboTaHHbIX
NPUCaZioK K MOTOPHbBIM Mac/siaM MOKa3aan, YTo nNpu-
MeHEHMEe KOMMJIEKCHbIX NPUCaZoK C NOBEPXHOCTHO-
akTUBHbIMKU (MAB) M XMMUYECKM-aKTMBHbIMM BeLLe-
ctBamm (XAB) yckopsieT npouecc 06KaTKM U NOBbILLa-
€T ee KayecTBo [2].

O6bEeKTbI U METoAbI UCCIeA0BaHUIA

MccnenoBaHMs NPOBOAMAM HA yYacTKe ObKaT-
Kn OAO «YNbAHOBCKNIM aBTOPEMOHTHbIM 3aBoa N2 2».

Pa3spaboTaHHas Hamu nNpupaboToyHas npwu-

cagka K macny BAPKC [3] npeacrasnsetr cobol
CMa30oYyHyH KOMMO3WULMIO U3 ONEMHOBOM KMUCNO-
Tbl, TeTpabopata 3TUAEHOMAMMOHMA W OKTage-
unncynbpaHaTa HaTpuA. ITa NpucagKa nossonaet
3HAYUTENBHO YCKOPUTL BPEMSA NPUPaboTKu conps-
YKEHHbIX MoBepxHOCTeN Npu obKaTKe auraTenen
BHYTPEHHErO CropaHms.

B nepuog xonogHon o6KaTKM ABuratenei
npupaboTouHblit apdeKT goctTuraetca 3a cyet AB,
B KQYeCTBe KOTOPbIX BbICTYMaeT 0/1IeMHOBAA KMCNOTa
(C,H,,COOH) v Boaa, npucyTcTBYIOWasA B Macse, a
TaKkxe oKkTageumnncynbdarat Hatpua (C H_ SO Na).

B ganbHenwem, npu npoBegeHUn ropayven
0bKaTKn gguratesnieil Co 3HaYUTENbHbIM MOBbILLE-
HMeM TemnepaTypbl B 30HE TPEHUA MPOUCXOAMUT
Ae30opueHTauma aacopbupoBaHHbIX MONEKYN W
pasmAaryeHue naeHKM macna 3a cyet XAB. [oatomy
Ha JaHHOM 3Tane MoBbILWAETCA Po/b TeTpabopaTa
3TUNEHANAMMOHMA, KOTOPbLIN YXKE NpU Temnepaty-
pe 240...250 °C pa3naraeTtca Ha okcua bopa, ammu-
ak u sogy: [C,H,(NH,),]H,B,O, = B,O,+ NH,+ H,O
[4]. Okcupa 6opa xemocopbupyeTcs Ha NOBEPXHO-
CTAX METa/INIa COMNPAXKEHHbIX MOBEPXHOCTEN 3a cyeT
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Puc. 2 - UsmeHeHune ﬂpMBEAéHHOTO MOMEHTa CU/bl TPEHUA ABU-

ratenet YM3-421 Bo Bpemsa 06KaTKu

cBoboaHOM aToMHOM opbuTanm 6opa 1 cBO6OAHbLIX
BAJIEHTHbIX 3/1EKTPOHOB MeTaa. bop, Kak ussecT-
HO, MOBbILIAET }KapPOMNPOYHOCTb U U3HOCOCTOMKOCTb
meTanna. Takke 6opaTbl 3HAYUTENbHO YAydLIaloT
MotoLLMe CBOMCTBA Macha.

Bblnn npoBefAeHbl CTEHAOBbIE WUCMbITAHWUA
KanuTasbHO OTPEMOHTMPOBAHHbIX ABUraTenei
YM3-417 n YM3-421 ¢ oAMHAKOBbIMU PEMOHTHbI-
MW pasmepamu, pasmepHbIMK Fpynnamm 1 HOBbI-
MW geTanamu. McnbiTbiBanu No 2 ABUraTens Kax-
[0 moaenu.

Macno M-8-B 6b1/10 B3ATO B KayecTse Haso-
BOro. Ero npMmeHstoT B HacTosALWee Bpems Npu 0b-
KaTKe gsuratenei YM3. MNpucagka BAPKC BbibpaHa
no pesynbTaTam 1abopaTopHbIX UCCNEA0BAHWUI U3
ynucna UCNbITYyeMbIX NPUPabOTOYHbIX COCTAaBOB KakK
Hambonee apdekTnBHan [2].

NccnenoBaHUA NpoBOAMAM HA OBKATOYHO-
TopmosHom cteHae KW-5543-TOCHUTWU. Mpu pa-
60Te 3/IeKTPOMALLIMHbI  0BKATOYHO-TOPMO3HOIO
CTeHAa BPaLLaloLMA MOMEHT POTOpa CO34a€eT pe-
aKTMBHbIA MOMEHT Ha ee cTaTope, KOTopbIi cTpe-
MWTCA MOBOPAYMBaTb KOPMYC 3/1E€KTPOMALLMHbI B

BennunHa momeHTa cuabl TpeHUA
Nno LWKane BECOBOro MexaHu3ma
06KaTOYHO-TOPMO3HOFO CTeHAa B
OCHOBHOM 3aBUCUT OT CUJ TPEHUS,
BO3HMKAKOLLMNX B LUJINHAPO-NOPLU-
Hesol rpynne (LLMI) v kpuBowwmn-
HO-LWATYHHOM  mexaHusme. T[lo
OaHHbIM [2, 4], 78...83 % paboThbl
TpeHunA 3aTpaumsaetca B conpaxeHuax UMM Moa-
TOMY MOMEHT CWJbl TPEHUA NPU XONOLHOM 0BKaTKe,
KOTOPbIN 3aMepPAOT C MOMOLLbIO CUNOU3MEPUTENb-
HOro MeXaHM3Ma OBKAaTOYHO-TOPMO3HOMO CTEHAQ,
ABNAETCA BAXHbIM MapameTpom npu onpeaeneHnm
3ddeKTUBHOCTU NPUPaABOTKKN AeTanen aApuratens.
Ona cpaBHeHUA pe3ynbTaToB M3MepeHUus
MOMEHTA CUJIbl TPEeHUA Npu paboTe aguraTens Ha
macne M-8-B ¢ npucagkamu npmsoaman Hadvasib-
Hble 3HaYeHMA MOMEHTA CU/bl TPEHWUSA K O4HON Be-
NIM4nHe, paBHol 65,0 H'm (K BennumHe, 61m3KoM
K cpeaHen Be/MYMHEe Ha4ya/NlbHOTO MOMEHTa CUJbI
TpeHus), a nocneaylouMe 3HaYeHMAs MOMEHTa
CUJIbl TPEHMA KOPPEKTMPOBanAu. Hanpumep, y ABu-
ratena YM3-417, ncnblTaHHOrO Ha YMCTOM Mac-
ne M-8-B, B HayanbHbIi nepuog paboTbl MOMEHT
cunbl TpeHua coctasmn 57,85 H-m, chegosaTencHo,
KoadPuumneHT npusegeHna coctasun 1,12. Kop-
PEKTUPOBKY B Aa/ibHELLIEM NPOBOAUIN NYTEM YM-
HOXEeHMA NocaeayoWMX 3HAYEHUIA MOMEHTA CUbI
TpeHMA Ha KoapduuMeHT npuseseHus [6].
MOMEHT CUNbl TPEHUA U3MEPAN MO LUKa-

t, MuH



e CUNOU3MEPUTENBHOIO MEXaHW3MaA OBKaToYHO-
TOPMO3HOTO CTEHAA NPWU NOCTOAHHOM YacToTe Bpa-
LLleHMA KoneHvyaToro Bana asuratena (n = 800 muH?
ans agurateneit YM3-417 n n = 850 mun? ana YM3-
421). BennunHy MoMeHTa pUKCMPOBA/IM Yepes KarK-
Able ABe MUHYTbI, NpY ropaYeit obKaTKe OTKIOYa-
NIV CUCTEMY 3aXKUTAHWUA UCMbITYEMOrO ABUraTens.

Pe3ynbTathl UCCAeA0BaAHUI

Mo pe3synbTaTtam CTEHA0BbIX UCMbITAHUIA NO-
Jly4eHbl AaHHble, HA OCHOBAHWM KOTOPbIX MOCTPO-
€Hbl rpaduKM U3MEHEHUS MOMEHTA CU/bl TPEHUSA B
3aBUCMMOCTU OT BPeMeHU 0OKaTKW, NpeacTaB/eH-
Hble Ha puc. 1, 2.

AHanM3 N3MEHeHUA MOMEHTa CWJIbl TPEHWUA
MOKasblBaeT, YTO MNPMPaboTKa Ha 4YMCTOM Mmacne
M-8-B npoucxoguT NOCTENEHHO WM 3aKaHYMBaEeTCA
Ha 26-1 MUHYTe ANna AsuraTenein obemnx mapok.

Hanbonbliee BAMAHME HA WMHTEHCMBHOCTb
NPMpPabOoTKM OKa3blBAeT NPMpPaboToOYHAA KOMMO3U-
uma M-8-B + 3 % BAPKC. MOMEHT cunbl TpeHua y
asurateneit YM3-417 crabunmsupyetca yepes 10
MWHYT, a y asurateneit YM3-421 —yepes 12 MUHYT.

MOMEHT cunbl TpeHusa y asuratenen YM3-
417 npu NpMMeHeHUU NpUpaboTOYHOM KOMMNO3U-
umm M-8-B + 3 % BAPKC okasanca Ha 6,3 % meHb-
e, Yem Npu UCnonb3oBaHUM macna M-8-B, y agu-
ratenen YM3-421 - Ha 5,9 % [1, 2].

BbiBoAbI

MpoBeaeHHbIE NCCIeL0BAHUA MOKA3aAu, YTo
3a cyeT npumeHeHua npucagku BAPKC ctabunusa-
LUMA MOMEHTA CU/bl TPEHUA NPOUCXOAMUT Ha 14 mu-
HYT paHbLUe, YeM Ha YMCTOM Macsie. ITo No3BonaeT
COKpPaTUTb Bpems CTeHA0BOW OOKATKWM ABuraTenen
B Le/iom B 3,8 pa3a Nno CPaBHEHUIO C TUMOBOWN TeX-
Hosornei. Mpu 3TOM 3KOHOMMWA SHEPreTUYECKUX
PecypcoB PEMOHTHOrO NPeAnpuUATUA Ha OOKaTKe
asuratenen pocturaet 40 %.
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EFFICIENT USE OF RESOURCES IN CASE OF ENGINE TEST RUN AFTER REPAIRS
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The issue of efficient use of energy resources on repair bases due to expeditious engine test run after repairs has been studied. The engine test run was
carried out on running-in oil with surface active agents. The research took place on the test area of OAO Ulyanovsk autorepair plant Ne2 in Ulyanovsk. The
author team devised running-in oil additive called VARKS. It represents lubricant compound of oleic acid, tetraborate ethylenediammonium and sodium
octadecylsulphonate and lets significantly speed up time of running-in of mating surfaces during engine test run. Benchmark trials of UMZ-417 and UMZ-421
engines after engine overhaul, with identical repair sizes, size groups and new spare parts were carried out. Two engines of each model were tested. The
running-in quality was evaluated by the size and time of the beginning of frictional moment stabilization during the engine test run. Measurement of frictional




moment was carried out according to weighing system of exercise-brake benchmark scale with constant speed of engine crank shaft (n = 800 min* for engines
UMZ-417 and n = 850 min* for UMZ-421). Torque value was recorded every 2 minutes, in case of hot engine test run, ignition system was switched off. As a
result of benchmark trials, we received data which allowed us to construct graphs of frictional moment change depending on the test run time. The greatest
influence on running-in intensity was exerted by composition M-8-B+3% VARKS. The time of frictional moment stabilization for engine UMZ-417 is 10 minutes,
and for UMZ-421 — 12 minutes. Torque value with application of running-in composition M-8-B+3% VARKS is 6,3% less, than with oil M-8-B for engine UMZ-
417, for engine UMZ-421 — by 5,9%. The conducted research showed that frictional moment stabilization comes 14 minutes earlier due to application of oil
additive VARKS, than with pure oil. It allows to shorten benchmark trial time in all by 3,8 times in comparison with standard technology and save repair base
energy resources for engine test run by 40%.
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