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HPEAITOCBHIIKA K YJIYUYHHIEHUIO KAYECTBA IIPUPABOTKH
JTETAJIEA IIUJINHPO — TOPIIHEBOM I'PYIIIBI IBUT'ATEJIS
k.m.H., Casenok JI.U., unowcenep bpeseynos I'.B.,
benopyccras ecocyoapcmeennas cenvckoxosaicmeennas akademusi, benapyce

PREREQUISITES FOR IMPROVING THE QUALITY OF BURN-IN
PARTS OF THE CYLINDER-PISTON GROUP OF THE ENGINE
Savenok L. 1., Ph. D., associate Professor,
Brezgunov G. V., engineer
EE " Belarusian state agricultural Academy»

Annoraumsi. [lpvBeAeHbl pe3ynbTaTbl TEOPETUYECKUX  WUCCNeA0BaHWA  NPUMEHEHUS
meTannonnakupyowen npucagkn (M) peTeprH-3 Ha OCHOBE XMOPUCTOM Mefu, TNnLepuHa U
ONEVMHOBOW KUCNOTbI, NPU ee BHECEHWUM B MOTOPHOE Macsio, YTO NPMBOAUT K 06pa3oBaHUIO MeAHOW
CEPBOBUTHOW M/IEHKM W MNOMMMEPOB TPEHUSA, YNYYLIAOWMX KayeCTBO MNPMpaboTKM LMIMHAPO-
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MOPLUHEBOW TPYNMbl ABWUrateneld BHYTPEHHEro CropaHus npu obkaTke W NOCMefyroLLeit
aKcnayarayuu.

Annotation. The results of theoretical studies of the use of metal cladding additive (MPP)
Greterin-3 based on copper chloride, glycerol and oleic acid, when it is introduced into motor oil,
which leads to the formation of a copper servo film and friction polymers that improve the runningin
quality of the cylinder-piston group of internal engines combustion during runningin and subsequent
operation.

KinwoueBble cjoBa: [Buratefib, 00kaTKa, Macfio, MeTa110NJakK1pyroLwme npucagku,
XMMUWYECKME NPOLIECCHI.
Keywords: engine, running-in, oil, metal- coating additive, chemical processes.

Beeaenune. OfHVM M3 CMOCOO0B Y/y4lleHWS KayecTBa CepBuca ABuUraresien
BHYTPEHHEro CropaHus sBfseTCAd MNPOBeAeHMe KayeCTBEHHOW 3aBOACKOW U
MOC/IEPEMOHTHON X 0OKaTKW, MO3BOMAKOLWENA NPOLINTL CPOK CMY>KObl U YBENUUNTD
pecypc. lpn 3anycke Auratens COMNPSXeHUs Tuib3bl UWIMHAPOB - MOPLUHEBbIE
Konbua u ap. paboTaroT 6e3 cmasku. CmasouHas KOMNOo3nLmMs NOCTynaeT K TpyLmMMmcs
JeTansam  CnycTa  HeGOMbLIOM  NPOMEXYTOK  BpeMeHW.  KIcnonb3oBaHue
MeTannonnakupyowmx npucagok (MIII), Ha OCHOBe Mac/0pacTBOPUMbIX COJEN
NAaCTUYHbIX MeTanoB (Mefb, LUMHK W Ap.), OpraHuMYeckMx KUCNOT, a Takxke
rNVLEprHa WCK/THOYaeT 3TOT HeJO0CTATOK, 3a CHET 06pa30BaHMs Ha KOHTAKTUPYHOLLMX
MOBEPXHOCTSAX ~ MHOrOC/IOMHOIO  MefbCOAEpXKallero  cnosl,  SABMSAOLLErocs
TBEPA0CMa304YHbIM NMOKPLITUEM.

AHaJIM3 UCTOYHUKOB. [1pUCYTCTBME B Macne MeTaIonnaknpyowmx npmucasok
peann3ytoT ABeHNe n3bmpaTenbHoro nepeHoca (M) metanna npy TpeHUn, OTKPbLITOE
MapkyHoBbIM [.H. n Kparenbckum 1.B. N36upatesibHbIA NMepeHoC 0CHOBaH Ha TOM,
YTO B pe3ynbTare MPOTEKaHWA Ha MOBEPXHOCTU KOHTaKTUPYHOWUX TeNn (U3MKO-
XUMUYECKMX  MPOLECCOB, MPOMUCXOAMT 00pa3oBaHWe W3 cocTaBa  MpuUcagok
AHTUMPUKLUMOHHBIX TMNEHOK C COAEpXKaHWeM MeTasNIoB 06ecrneynmBaroLLMX HU3KOe
TPEHWE U CHWKEHWe U3HOoca aetaneld [1, 2].

Bo BnagMmmpcKom MomMTexHU4eckom uHCTuTyTe [MpebeHtok M.H., Tepereps B.B.
paspabotanm npucagky «IpetepuH-3» [2...4], cogepXallyro Xnopua meau,
O/IEMHOBYIO KWUCNOTY, TNIMLUEPUH WU [p. COCTaBnAwolmMe. BHeceHMe ee B MOTOPHOE
Mac/n0 YMeHbLLUAET N3HaLLMBaHWE AeTanelt Ha pexrmMe npupaboTky B 2-3 pasa, a Bpems
NpupaboTKn Npu 3ToM CHKaeTcs Ha 30-40% [4].
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B MOCKOBCKOM TEXHOMOrMYECKOM WHCTUTYTE COBMECTHO C KynObILLEBCKMM
(unmanom BHUWHI paspabotaHbl MM cepym MK®-18, MK®-18Y, MK®-18E,
MK®-18HT. Ha nx 6a3e 6b111 nony4yeHbl npucagku «Benan», «CTumyn-1», «Huka»,
«Ypan» u gp. [5], cofepkallue conn naakupyrollero mMetanna (onear v ravuepar
Me[u), OpPraHWYecKyro >XUPHYK (ONEeNHOBYHD) KUC/OTY, MOBEPXHOCTHO-aKTUBHbIE
(rUEepnH) 1 HeKOTOpbIle ApYrue BelLecTsa.

Takum o6pasom, B coctaB MI1 npucafok, B CBOeM OO/bLUMHCTBE, BXOAAT CO/N
Meau, 0/leMHOBasA KMUCNoTa, MNLEPUH 1 AP. COCTaBNAIOLLME.

Hamn npu nposefeHUM (PPUKLMOHHO-MEXaHWYECKOrO HaHeceHus Meau Ha
3epkana ruab3 UWANHLPOB B Pas/INYHbIX TEXHONOTMYECKMX Ccpefax OTMeyasioch
M3MEHEHMe LiBeTa MoslyYeHHOro MOKPbITUA OT XKEeMTO-KPacHOro A0 KpacHoro [6], 4to
MOATBEPXKAA/I0 HA/INUME B 30HE TPEHUSA XUMUYECKMX MPOLIECCOB.

IMeani0 HACTOALWMX WCCMELOBaHWI  ABNSETCA  TEOPeTMYECKOoe  U3y4veHue
XUMUYECKNX MPOLLECCOB NPOTEKAIOLMX HA MOBEPXHOCTAX TPEHUS MPU BHECEHUN B
MOTOPHOE Mac/i0 OCHOBHbIX COCTaB/AOLMX KOMMOHEHTOB MpUCafoK, COAepXKalimx
XJIOPHYHO Mefib, ONTeUHOBYIO KICNOTY U TNINLEPUH.

PaccmoTpm  3TU  nipoueccbl. Bce MeTannbl Ha BO3fyxe MOABEPrakTes
OKucneHnto. CKOpoCTb 00pa30BaHWA OKWMCHOM 3alUTHOM MEHKU UCUYUCNAETCA
JONAMW  CeKyHAbl, 00pasyd Ha TMOBEPXHOCTM XKe/le30COAepXKallero  metansia
pas3fIMYHOro Buaa cfon. ®opmMmpoBaHme 3TUX CM0EB MPOUCXOAMT NocTeneHHo: Fe,Os;
Fe;04; Fes04 + FeO; FeO; Fe. VX paspylueHne HaumHaeTcs B nepuon NpupadboTKu
[eTaneil, a UMelLWanca MacnsHas MaeHKa W30/upyeT MOCTYMN/IEHUe KUCNopoaa,
(hopMUpys MOBEPXHOCTHbIE C/I0M HEOOXOAUMOM LLIEPOXOBATOCTW.

YcTaHoBneHo [7], uto conb mean (CuCly-2H,0) pacTeBopsieTca B rvuepuHe, a
MO/MlyYeHHbIW cocTaB  06n1afaeT  MeTaNonakMpyrowmMm  ceoicteamu.  [Mpu
XOHWHIOBaHUM 3epKasia LUIMHAPA C  BbllLEYKa3aHHOW Cpeflod Ha  TPYLLMXCS
MOBEPXHOCTAX 06pa3yeTcsi MHOrOC/0MHOE MeAbCofepiKallee TBEPLOCMAa304HOe

MOKPbITKE, 06pa3ys CONSIHYIO KUCOTY, OKCUZ Meay 1 BOAOPOA:

CuCl,2H,0 = 2HCl+Cul +H,T; (1)
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Hannune  HeGONbLIOTO  KOMMYEeCTBA  COMSHOM  KUCNOTbl  OKa3blBaeT
MOM0XNTeNbHOE BAMSIHME Ha MOAMMMULIMPOBAHNE MOBEPXHOCTHBIX C0EB TPYLLMXCS
MOBEPXHOCTEN. Y)Ke B HaYa/lbHON CTaguu TPEHWsI HanMume aKTMBHbLIX MOHOB X/opa
CMOCOBCTBYHOT ObICTPOMY MPOTEKAHMIO XMMUYECKMX Peakuuii ¢ MeTanioM, yaanss

OKWCHbIE 3alTHbIE C/10N, o6pa3yﬂ Ha MOBEPXHOCTN XNopuabl >enesa n YACTYHO Mefb

(bopmyribl 2...9):

6HCI + Fe,0; — 2FeCl; + 3H,0; )
8HCI + Fe;0, — 2FeCly + FeCl, + 4H,0; (3)
2HCIl + FeO - FeCl, + H,0; (4)

2HCl +Fe — FeCl,+H,T; (5)

2HCI + CuO - CuCl, + H,0; (6)
CuCl, + Fe - FeCl, + Cul; (7)

CuO +Fe - FeO+Cul; (8)

H, + CuO - H,0 + Cul; 9)

B panbHeiillem, B pe3ynbTaTe TPEHUS B MPUCYTCTBUM MOBEPXHOCTHO-AKTUBHbIX
BewlecTB (MAB) 0 4yryHHyK MNOBEPXHOCTb UWMANHAPA, MPOUCXOAWUT paspyLleHue
MOMYYEHHbIX X/IOPCOAEPXKaLMX MeHOK. Mefb B CuUly 31eKTPOhOPETUYECKOrO
ABVXKEHMSI MEPEHOCUTCA Ha OUMLLEHHYHO MOBEPXHOCTb 3epKana, 06pa3ys MefHoe
NOKpbITUE. [Noy4eHHOe NOKPbITUE, BO BPEMS Pab0Thl ABMraTeNs, YaCTUUHO Cpe3aeTcs
W MonagaeT B MOTOPHOE Mac/o, COAepXKallee >XUAKME KOMMOHEHTbl MPUCAKK.
MacneHHbIM HacoCOM CMa304Hasi KOMMO3WLUUA aKTMBHO MepemellnBaeTcs 1 Mo
MarucTpanm nogaetca K Tpywmmcs faetansam, o6pasys Ha WX MOBEPXHOCTSX
CEPBOBUTHYIO  NNeHKY (peannsyetcd  3¢heKT  6e3M3HOCHOCTM), CMocoBCTBYA
YCKOPEHWNIO MPOLIECCOB MPUPaboTKM C MOCNeAyHLMM YBEIMYEHNEM MOTOpecypca

COMPSHKEHUIA.

122



B3aumogenicteme Meaum € OCHOBHOW coctasnswowen (MAB)  onerHOBOM
KNC/IOTON, 06pa3oBbiBaeT oneat Mean. CTPYKTYpHas XMMuYecKas opmyna peakumm

MMEET CreflytoLLmnii BUA:

CH3(CH2)7= CH3(CH2)7 COOH

TpeHune \
2 CH3(CH,);= CH3(CH,);COOH + Cu - Cu; (10)
/
CH5(CH,);= CH3(CH,);COOH
0/enHOBast KMC/IoTa oneat Meay

MonyyeHHas KOMMO3WULMS XOPOLLUO pacTBOPSETCA B Macne U obpasyeT
KONMOWHbIV pacTBop.

MpoBefeHHblE UCCNeAOBaHNA MOKasann, YTO TAULEPWMH XOPOLLO BMWTLIBAET
Bnary, a npu TPeHUW pas3naraetcsd Ha [NIMUEPUHOBLIA  anbferng, akposeunH,
(hopmanbferng W - rAALEPUMHOBYKO  KMCMoTy. OAHOBPEMEHHO, B  pesynbTare
TpMboaKTMBaLMN NPOUCXOAUT MPEBPALLEHNE BbICOKOMOMEKYNAPHLIX COEAMHEHUI U
MOSIMMEPOB TPEHMS, 06pasys Ha TPYLLUMXCA MOBEPXHOCTAX B 3aLUMTHbIE MOIMMEPHbIe
nneHKku [1, 8], cnocobCTBYS NPOTEKAHMIO NPOLIECCa M36MpaTelbHOro NepeHoca.

BoiBOABI

Kak nokasblBaeT NpuBeAeHHbIA XMMUYECKNIA aHaIM3 NPOLLECCOB NMPOUCXOAALLMX
B 30HE TPEHUS BPEMS aKTUBHON NPUPaboTKM UMAMHAPO-NOPLUHEBON rpynnbl C
Ha/IMuMeM B Macsie NpUCaloK CoAepXKalyx X/IOPHYH Mefb, ONEVHOBYIO KUCMOTY,
FAMUEPUH M Np. CNOCOBCTBYET 00pa3oBaHUIO B 30HE TPEHWUS MEAHOro Cnosi U
MONMMEPOB TPEHWA, yAydlawwmx npupabatbiBaeMocTb Aetanein OBC un Kak

CNeacTBUE — ero MOTOPECypC.

Jlureparypa:
1. MapkyHoB, .H. TpuboTtexHuka / 4.H. MapkyHos. — M.: MawwnHocTpoeHue, 1986. — 424 c.

123



2. PekomMeHZauum N0 MPUMEHEHUIO  METAIIONJAKMPYHOLWMX NPUCAAOK B  COCTaBe
aBTOTPAKTOPHbIX Maces Nnpu 3aBOACKOM OOKaTKe KanuTaJlbHO OTPEMOHTUPOBaHHbLIX COOPOYHbLIX
eIVHUL, CENbCKOXO03AACTBEHHON TeXHUKN. — M.: TOCHUTW. — 1991. — C.19.

3. VccnepnoBaHve mMefbcoepxKalllein npucagku peTepuH-3, HanpasneHHON Ha peanu3aumio
n3bmpaTeNnbHOro MnepeHoca B Npouecce MpupaboTKX ABurartenieit: HayydHoe wusgaHue / M. H.
"pebeHtok, B. B. Tepereps// Insycont 90. - Krakow, 1990. - C. 667-674.

4. B.C. MBawko, A.C. Caii, C. Abaenbxanr. Benopyccknini HauMOHaNbHbIA TEXHUYECKWUIA
YHUBEPCUTET [DNEKTPOHHBINA pecypc]. — Pexxum goctyna: https://izobretatel.by/5/innovacii/dobavki-
k-motornym-maslam-obzor/ . — [lata goctyna: 03.03.2020.

5. bpesryHos I".B. Bbl6op cpeabl 451 HAHECEHUS MeAbCOAEPXKALLUMX PPUKLMNOHHbBIX NOKPbITUI
/I MexaHun3auma MenmopaTnBHbIX paboT: cb. Hay4. Tp. BCXA. — Nopku: 1997. — C.67-69

6. KapneHnkos ®.[., Ctpenbuyos B.B. Mpuxogbko N.B. 1 ap. ®PUHULLIHASA aHTURPUKLMOHHASA
6e3abpasvBHas 06paboTka (PABO) getaneid. — MywmHo: MICAY um. opsykmHa, 1996. — 107c.

7. bpesryHoB [.B. [ TeopeTuyeckoe wuccnefoBaHMe XMUMUYECKUX TMPOLLECCOB,
NPOUCXOAAWMX NPU PPUKLMNOHHOMEXAHNUYECKOM HaHEeCEHUWN MeHbIX NMOKPbITUIA Ha 3epKano
YYTrYHHOW  rWAb3bl  uunuHapa /I 3kcnnyatauus, pPeMOHT M BOCCTaHOB/IEHME
CeNbCKOXO03ANCTBEHHON TEXHUKW:A0KNaabl Mex4yHapo4HON Hayuy.-MpakT. KOH®., MOCBSALY,.
50-neTuio thakynbTeTa MexaHn3aLnm ceNbCKOro Xo3amcTea. - Fopku, 1997. — C. 38-42,

8.Kystop B.M. Kputnyeckmin 0630p KOHCTPYKLMIA CTEHAOB AN pa3bopovHO-COOPOUHBIX
paboT npu pemoHTe OBC / Kystop B.M., Ko3nos C.A. // KOHCTpymMpoBaHue, MCNONb30BaHKE U
HafeXHOCTb  CefIbCKOXO3AWCTBEHHbIX MalUMH: MaTepuasibl  Hayd.-npakT. KOHM. / BpsHCKuiA
rocyflapCTBEHHbIN arpapHbIin YHUBEPCUTET. — bpsHCK, 2018. — Nel1(17). — C.223-227.

YK 631.33.024.3

OB30P U AHAJIN3 OJHOAUCKOBBIX COIITHUKOB
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JI.B., Cuoopos C.A., Babuwesuu B.B,
benopyccras ecocyoapcmeennas cenvckoxosaiicmeennas akademusi, benapyce

OVERVIEW AND ANALYSIS OF SINGLE-DISC COILERS
V.R. Petrovets, Dr. Tech. sciences. Professor; N.l. Dudko, Cand. tech. sciences,
professor; D.V. Grekov, engineer; S.A. Sidorov, V.V. Vabishchevich,
UO "Belarusian State Agricultural Academy", Republic of Belarus

AHHoTanusi. B cTaTbe BbIMNOMHEH 0630p OAHOAMCKOBbLIX COLUHWKOB K MOCEBHbIM MalLuuHaMm
OTEYECTBEHHOr0 M 3apy6eXXHOro Npov3BoACTBa. MpoBedeH aHann3 KOHCTPYKLUMIA 3TUX COLUHMKOB.
[aHa xapakTepucTuKa W npuBeAeHbl [OCTOMHCTBA M HEAOCTAaTKM Pas/IMYHbIX  OAHOLUCKOBbLIX
COLUHMKOB W COLLIHWKOBBIX Fpynm.

Annotation. The article provides a review of single-disc coulters for sowing machines of
domestic and foreign production. The analysis of the designs of these coulters is carried out. The
characteristic is given and the advantages and disadvantages of various single-disc coulters and
coulter groups are given.
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