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PesynbTathl uccnef0BaHUW A0JIFOBEYHOCTH

U COXpPaHAEMOCTU PeMKOMMNJIEKTa TONMBHOU CUCTEMbI
AV3eNbHbIX ABUraTesied B0 B3aUMOAEeUCTBUM

C MacnlaMM pacTUTeNIbHOro NPOMUCXO0XKAEHUSA

A.C. Anatenko, U.U. Pynexko

Poccuiickuit rocypapcTeeHHbIn arpapHblid yuusepcuteT — MCXA umenn KA. Tumnpssesa, Mocksa, Poccus

AHHOTALMA

06ocHoBaHue. [pypoiHOe pacTUTENbHOE MAacno JaBHO PacCMaTpUBAETCA B KAyecTBe anbTepHaTUBHOrO Buaa bropnobaBok
B AM3eNibHOE TOnMBO. B HacToslee BpeMs NpoBefeHO Mano WUCCNEAOBaHUA NO HAAEKHOCTU PEMKOMMEKTOB GUNLTPOB
TOHKOW oumcTKM Tonnmea (OTOT) npu CONPUKOCHOBEHWMM C MPUPOAHLIMW pacTUTeNbHbIMM Macnamu. CTaTbs MOCBSLLEHa
UCCNEAO0BaHUI0 HAfEKHOCTU PEMKOMMNEKTOB (pe3nHoTeXHUYecKkux usgenuin) ®TOT ausenbHoro ABMratens, Kotopble bbiin
BblEPXKaHHbI 6 MecsALEeB B TOBApHOM AW3e/IbHOM TOM/MBE, parcoBOM U COEBOM Macre.

Lienb paboTbl — onpefenuTb JONTOBEYHOCTb M COXPAHAEMOCTb PEMKOMM/IEKTA GUIbTPA TOHKOW OYUCTKA AU3ENBHOTO [BU-
ratens AM3 236, 238, 240 koTopble bbinM BblAepXaHHbI 6 MecsALEeB B TOBApHOM AM3eSIlbHOM TOMMBE, ParcoBOM U COEBOM
Macre.

Matepuanbl u Metoapl. PaccmoTpeHo npuMeHeHne peMkomniekta OTOT ausenbHoro ABWraTenif B TOBApHOM AM3ESlb-
HOM TOMNWBE, pancoBoM M coeBoM Macne. 06ocHoBaHa HeobxoAMMOCTb MPOBEAEHUA UCCNEeS0BaHWUA Ha AO0Mr0BEYHOCTb
M COXPaHAEMOCTb PEMKOMIIEKTOB B Macjax PacTUTENIbHOTO MPOMCXOXAEHMS. V3ydeHbl noyyeHHble pe3ynbTaTbl UCCne-
LO0BaHWA, onpefieneHbl yNpyronpoYHOCTHbIE CBOWMCTBA PEMKOMI/IEKTa QUALTPA TOHKOM OYMCTKA TOMSMBHOW CUCTEMBbI AM-
3enbHoro asuratensa AM3 236, 238, 240, BbiaepaHHbIX B TEHEHUM 6 MeCALEB B Macsax PacTUTENIbHOr0 MPOMCXOXAEHUS
(pancoBoe, coeBoe Macno), B AM3ebHOM TOMIMBE C MONYYEHHBIMU pe3ysibTaTaMi HOBOro obpasua. AsTopamu bbinn npo-
BeeHbl UCCNeA0BaHUS C UCMOMb30BAHUEM UCMBbITAaTENLHON YHMBEpCaNbHOW MalmHbl PKM 20.2, ceupeTenscTBo o nosep-
ke N C-[1t0MN/29-09-2023/283528415 ot 29.09.2023 r. Ucnbitanms nposogunm B AQ «HOBBIV PETUCTP», ucnbITaTeNbHbii
LeHTp MockoBcKas obnacts, r. 3nekTpocTans.

PesynbTathbl. MiccnegoBaHns JONrOBEYHOCTM U COXPaHAEMOCTU PEMKOMIIEKTa (pe3uHoTexHudeckue usgenus) OTO Tonnmea
amsenbHblx apuratenei AM3 236, 238, 240, nokasanu, 4To ToBapHOe AM3eSIbHOE TOMMBO BAMSAET Ha PEMKOMIIEKT B Teye-
HWM LLIECTU MECSILIEB M Pa3pYLLAET ero, 3T0 CBA3aHO C COLEPMaHMEM B TOBAPHOM [AW3eNbHOM TOMJMBE NPUCAAOK, KOTOpble
MPUBOLAT K OKUCIIEHWI0 PEMKOMINJIEKTA U K YMEHBLUEHWI pecypca pemKkoMnnekTos [9, 10].

3akuitoyeHue. Mo pesynbTataM McciefjoBaHMs 3T0 06bACHAETCA TeM, YTO B TOBapHOM [AM3€NbHOM TOMIMBE MPUCYTCTBYIOT
MpUCcagKK, 4TO NPUBOAMT K COMYTCTBYHOLLEMY npoueccy okucneHus pemkomnnekta OTOT B ToBapHOM AW3eNbHOM TOMMBE
¥ BeJET K YMEHBLLEHUIO pecypca PEMKOMIJIEKTOB.

KnioueBble cnoBa: d)VU'Ipr; PEMKOMMEKT; duopobaBkm PacCTUTENbHOr0 NPOUCXOXXOEeHUA; [u3esnibHOe TOMJIMBO; pancoBsoe
MacJio; coesoe MacJo.
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The Results of Studies on the Durability
and Sustainability of the Repair Kit of the Diesel
Engine Fuel System in Interaction with Vegetable Oils

Alexey S. Apatenko, Ivan I. Rudenko

Russian State Agrarian University - Moscow Timiryazev Agricultural Academy, Moscow, Russia

ABSTRACT

BACKGROUND: Natural vegetable oil has long been considered as an alternative type of bioadditives to diesel fuel. Currently,
little research has been conducted on the reliability of repair kits of fuel fine filter (FFF) in contact with natural vegetable oils.
The paper discusses the study of the reliability of repair kits (rubber technical products) of a diesel engine FFF, which were aged
for 6 months in commercial diesel fuel, rapeseed and soybean oils.

AIM: Defining the durability and sustainability of the repair kit of the fine fuel filter of the YaMZ 236, 238, 240 diesel engines,
which were aged for 6 months in commercial diesel fuel, rapeseed and soybean oils.

METHODS: The application of the repair kit of a diesel engine FFF in commercial diesel fuel, rapeseed and soybean oils is
considered. The necessity of conducting research on the durability and sustainability of repair kits in vegetable oils is justified.
The obtained research results were studied, the elastic-strength properties of the repair kit of the fine fuel filter for the fuel
system of the YaMZ 236, 238, 240 diesel engines aged for 6 months in vegetable oils (rapeseed, soybean oil) and diesel fuel
were determined with the results of a new sample. The authors conducted research using the RKM 20.2 universal testing
machine, verification certificate no. C-DUP/29-09-2023/283528415 dated 09/29/2023. The tests were conducted at JSC “NEW
REGISTER” testing center, Elektrostal, Moscow region.

RESULTS: The studies of the durability and sustainability of the repair kit (rubber technical products) of the FFF of the YaMZ 236,
238, 240 diesel engines fuel system have shown that the commercial diesel fuel impacts on the repair kit during six months
and destroys it because of the additives contained in the commercial diesel fuel leading to oxidation and decrease in the service
life of the repair kits [9, 10].

CONCLUSION: According to the results of the study, this is explained by the fact that the commercial diesel fuel contains
additives, which lead to the concurrent oxidation process of the FFF repair kit in the commercial diesel fuel and leads
to a decrease in the service life of repair kits.

Keywords: filter; repair kit; bioadditives of vegetable origin; diesel fuel; rapeseed oil; soybean oil.
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KAYECTBO, HALIEXKHOCTD

MOCTAHOBKA MPOBJIEMbI

BromobaBKM pacTUTENBbHOMO MPOMCXOMAEHMS LIMPOKO
NPUMEHATCA B CMecu BMOAM3eNbHOro TOMNIMBa Kak nep-
CMEKTUBHblE MCTOMHUKM 3HEPrUM W UCMONb3YHTCA B AM-
3eNbHbIX ABUratensx aBTOTpaKTopHoM TexHuku AlK, Tak
KaK Mo CBOWM CBOWCTBaM, XapaKTepuUCTUKaM Haubonee
coBMecTuMbl ¢ [IT. B KauectBe 61of00aBOK NMpUMEHAIOT-
cA: pancoBoe, ATPodOBOe, COEBOE, MAfYKOBOE, KACcTOpO-
BOe, NasbMOBOE, MOACO/HEYHOE, FOPYMYHOE, PbIXMKOBOE
KyKypy3Hoe v apyrue Macna [1, 2, 3].

Llenb paboTbl — onpeaenuTb AONTOBEYHOCTb M COXpa-
HIEeMOCTb PeMKOMMIeKTa GUNbTPa TOHKOW OYMCTKA Au-
3enbHoro pgeuratens M3 236, 238, 240 BbigepaHHOMO
B TeYeHMM 6 MecALeB B buofobaBKax pacTUTENLHOMO NpoKC-
X0X[EHUA pancoBOe, COEBOE Macio B AM3€SIbHOM TONMBE
C pesynbTaTamMu HoBoro obpasua.

cnocobbl U METOAbI UCCNENOBAHUA

ABTOpaMM HacTosLlen CTaTbM ObiM NpoBedeHbl Uc-
CNefoBaHUs PEMKOMI/IEKTa QUNbTpa TOHKOW OYUCTKM TO-
nnvea (puc. 1) ausenbHoro asuratens AM3-236, 238, 240

Puc. 1. Obpasey, nccnesyemMoro pesvHOTEXHUYECKOrD U3fenns unbTpa
TOHKOM ouncTkY Tonnuea AM3-236, 238, 240.

Fig. 1. Sample of the studied rubber technical product, the fine fuel filter
of the YaMZ 236, 238, 240 diesel engines.
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Tpamopb\ M CENbXO3MallWHbI

BbIAEPXKAHHOMO B TEYEHUM 6 MecALEB B Mac/ax pacTUTeSlb-
HOrO MPOMCXOXAEHUS (PancoBoe, COEBOE) M AMU3ENBbHOM TO-
nnamee (puc. 1) [4].

WUccnepoBaHua pong onpegeneHus [O0NTOBEYHOCTH
COXpPaHAEMOCTW MNPOBOAMAM Ha paspbiB ANd onpefje-
NeHNs yNpyronpoYHOCTHbIX CBOMCTB MPU PaCTAXEHUM
no IOCT 34750 - 2021.

lepBoHayanbHOe paccTosHUE MEXAY LEHTPaMM LNUHAE-
neu IS, MM, BbIYUCASIOT W perynupyioT no gopmyne:

IS = CTS _CSP ' 1)
2
rae Cpg — [JIMHa OKPY)XHOCTW UCMbITyeMoro obpasuia, MM;
Cyp — [JIMHA OKPYXHOCTU N1060r0 LNUHAENS, MM.

WccnepoBaHns NpoBOAMAM NpU CTaHAAPTHOW TeM-
nepatype 23 + 2°C, KOHAMUMOHMPOBaNM He MeHee
3 vacos.

Ha puc. 2, 3, 4 npencTaBneHsl pEMKOMMNIEKTHI, KOTOpbIE
ObiIM NoMeLLieHbl B EMKOCTU € AW3e/bHBIM TOMIWBOM, pan-
COBOM U COEBOM Macnamu. PeMKOMMNeKTbl BbIAepKMBany
B TeYeHUM 6 MecsALeB ANS AanbHeNLIero UccnefoBaHus
Ha [0NITOBEYHOCTb U COXPaHAEMOCTb [9, 6].

Mocne 6 MecsLeB Obinn NpoBEAEHbI UCCNENO0BAHUSA PEM-
KOMMEKTOB C NOMOLLbH pa3pbiBa. [lng 3Toro Mbl UCMonb-
30BajiM UCMbITaTeNbHYI0 YHUBEpcanbHyio MalumHy PKM 20.2,
cBuaeTenbcTBo 0 nosepke N2 C-[1H0M1/29-09-2023/283528415
ot 29.09.2023 r. UcnbitaHns nposoannu B AO «HOBbIVA
PETMUCTP», ucnbiTaTenbHbli LeHTp MocKoBckas obnacTb,
r. 3neKTpocTtanb, npoesn BocTouHbiih, 4. 2, opuc 1. 3Tta
MallMHa MOo3BOUNA NPOBOLUTbL MCCNE0BaHUA Ha paspbiB
C BbICOKOW TOYHOCTbIO W 3 deKTUBHOCTLIO [7, 8].

PE3Y/IbTATbI UCC/TELOBAHUNA

lMocne npoBefeHMsi WMCCNEOOBAHUIA PEMKOMIIEKTOB
Ha MallMHe WCMbiTaTeNnbHOW YHMBepcanbHoi PKM 20.2
(puc. 5), bbInM NoNyYeHbl CleaytoLme pesynbTatbl, B Taon. 1
MHapuc. 6,78, 9

Auzenuroe
TOUHBO

=

Puc. 2. PeMKOMNNEKT B A13€/IbHOM TOMMBE.
Fig. 2. The repair kit in the diesel fuel.

Panicosoe
Maecno

- P
: —— e

Puc. 3. PeMKOMNNEKT B pancoBoM Macre.
Fig. 3. The repair kit in the rapeseed oil.
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1M3¢10

e —— e —

Puc. 4. PeMKOMNNEKT B COEBOM Mache.
Fig. 4. The repair kit in the soybean oil.
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Puc. 5. MccnenoBahus peMKoMnneKTa (Pe3MHOTEXHUYECKUX M3LENuii)
¢unbTpa TOHKOM ounCTHM Tonmea AM3-236, 238, 240.

Fig. 5. Studies of the repair kit (rubber technical products) of the fine fuel
filter of the YaMZ 236, 238, 240 diesel engines.
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BbIBOAbI

WccnenoBaHus nokasanu, 4to ToBapHOE AU3esbHOE TOMMBO
B/MSET Ha PEMKOMITIEKT B TEUEHUW LLIECTV MECALEB W paspy-
LLIAET €ro, 3T0 CBA3AHO C COAEPaHWEM B TOBAPHOM AU3ENIbHOM
TOMAMBE NPUCALOK, KOTOpblE NMPUBOASAT K OKUCIEHWIO PEMKOM-
MeKTa U K yMeHbLUEHMIO pecypca pemMKkomnnexTos [9, 10].

A0MNOJIHUTE/IbHAA UHOOPMALUA

Bknap, aBTopoB. U.W. PyneHko — nouck nybnvKaumin no Teme CTatby,
HanucaHue TekcTa pykonucy; A.C. AnaTeHKo — pefaKTVpoBaHWe TeKcTa
pykonucy; .. PyneHko — pepakTipoBaHue TeKCTa pyKonucK, co3aa-
HWe u3obpaxenuit; A.C. AnaTeHKo — 3KCMepTHas OLeHKa, YTBEPXAEeHWe
(buHansHo Bepcuu. Bce aBTopbl 0406punn pyKonuch (Bepcuio ans ny-
BnMKaLmMK), a TaKXKe COrNacuaMch HeCTV OTBETCTBEHHOCTb 3a BCE acneKTl

Ta6nuua 1. PesynbTatbl Uccne0BaHuit 06pa3LoB pe3MHOTEXHUYECKUX U3LENMA

Table 1. Results of studies of samples of rubber technical products

. OTHocuTenbHoE
PacuétHas [poyHocTb [poyHocTb OTHocuTeNbHOE
Homep | HaumeHoBaHue macen MakcumanbHas YANVHeHWe
/vHa, NPV PacTsKeHUW, |  Mpw pa3pbiBe, y YAMHEHVE
obpasua MY UCTBITaHUM Harpy3ka, H 7 ) MpY MaKcMManbHom
MM H/MMm H/Mm 0 npw paspbie, %
Harpyake, %
2 HoBbit 27 3951 0,996 0,549 243,361 251,994
2 ar 27 2875 0,725 0,257 218,424 221,506
2 Pancosoe 27 337 0,85 0,837 230,559 250,313
2 CoeBoe 27 3771 0,951 0,943 246,57 2472
00— T T T
| I I I I I
H I I I i i
| I I I ] 1
! 1 I } I I
AUU,,,,,J ,,,,, | S S S E——| A L—

Yeunme, H

200-
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[ledopMaumst TpaBepca, MM

Puc. 6. Pe3ynbrathl UccnenoBaHus HoBOro 06pasua pesuHOTEXHUYECKOro
usgenus.
Fig. 6. Results of the study of the new sample of the rubber technical
product.
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[ledopMauws Tpasepca, MM

Puc. 7. PesynbTathl uccnefoBaHus 0bpasLia pe3uHOTEXHUYECKOTO U3AENNS,
Bbllep3KaHHOTO 6 MecsALeB B U3€e/IbHOM TON/MBE.

Fig. 7. Results of the study of the sample of the rubber technical product
aged for 6 months in the diesel fuel.
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Puc. 8. PesynbTathl uccrenoBanms obpasua pesHOTEXHUYECKOMO U3fe-
WS, BbIAEPXKAHHOTO 6 MecsiLieB B PancoBoM Mache.

Fig. 8. Results of the study of the sample of the rubber technical product
aged for 6 months in the rapeseed oil.

pabaTkl, rapaHTUpys HaANexallee pacCMOTPEHME W PeLLeHUe BOMPOCOB,
CBSI3aHHbIX C TOYHOCTbIO M [JOBPOCOBECTHOCTBIO NibOV €8 YacTu.
3TUyeckasn akcnepTusa. HenpymMeHnmo.

WcTouHnkmn dmHaHcupoBanus. OTcyTcTByiOT.

PackpbiTe MHTepecoB. ABTOpbI 3asIB/AIOT 0D OTCYTCTBUM OTHOLLIEHWI, fesi-
TENbHOCTW WU MHTEPECOB 3a NOCTeAHVe TPW TOAa, CBA3AHHBIX C TPETbUMU
mMUaMK (KOMMEPYECKUMM 1 HEKOMMEPYECKVMM), UHTEPECH! KOTOPbIX MOTYT
BbiTb 3aTPOHYTHI COAEPIKAHWEM CTaTby.

OpuruHanbHocTb. [1py co3aHMM HacTosLLEN paboTbl aBTOPbI HE MCMOMb-
30BanM paHee onybnMKoBaHHbIE CBEAEHNSA (TEKCT, MAMKCTPALIMM, faHHbIE).
JocTyn K AaHHbIM. PefaKuMOHHas MOAMTUKA B OTHOLLEHUM COBMECTHOMO
1CMOb30BaHMA AaHHBIX K HacTosLLEN paboTe He MPUMEHUMa, HOBble AaH-
Hble He cobupany 1 He CO3AaBaM.

leHepaTMBHBIA UCKYCCTBEHHbIA WHTeNNeKT. [py co3aaHuM HacTosLLen
CTaTby TEXHOMOMMM FeHEPaTUBHOMO MCKYCCTBEHHOMO UHTENIEKTA HE UCMOMb-
30Bau.

PaccMotpeHue 1 peueH3npoBanme. Hactoslas pabota nofaHa B XypHan
B MHULMATMBHOM MOPSAKE M paccMOTpeHa no 0bbiMHOM npoueaype. B pe-
LieH3MpOBaHWM Y4acTBOBaNM ABa BHELUHWX PELEH3EHTa, YreH peaaKLIvoH-
HOV KONMIErviv 1 HayuHbIY PefaKTop M3AaHus.
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