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TEXHUYECKOE COCTOAHUE §
YNNOTHUTENBbHbBIX COEAUHEHUU TMAPOYCUNUTENEWN
PYJNA TPAKTOPOB CEMEUCTBA MT3

Muxann AnekcaHgposu4 bepesuH

HauwnoHanbHbIn nccnegosatensckmn MopaoBCKMN rocygapcTBEHHBIN
yHusepcuteT uMm. H.T. OrapeBa

HapexHOCTb COBpPeMEeHHbIX MaLLUMHOTPaKTOPHbIX arperaToB B 3Ha4YMTENLHON Mepe onpeaenseTcs HaaeKHOCTbIO
BXOASALLMX B UX cocTaB rmapocuctem. B cBoto ovepenpb, adpdekTveHas paboTa noboi ruapocucteMbl BO3MOXHA
TOMbKO MPUW YCMNOBUW ee MOMHOW repMeTuyHoCcTU. Hambonbluee pacnpocTpaHeHue B rmaponpuBofax CenbCKoXo-
3AACTBEHHON TEXHWUKU NOMYYUNM 3NaCTOMEPHbIE YNIIOTHUTENN KOHTAKTHOrO Tvna, Hanbonee mMaccoBbIMU U3 KO-
TOPbIX ABMSAKTCA KOMbLa KPYrroro ceveHus. B 1o xe Bpemsi rmapocucTeMbl, YKOMMMEKTOBaHHbIE yKa3aHHbIM
KInaccoMm ynnoTHuTenen, BecbMa 4acTo He obecneumBatoT TpebyeMbix pecypcoB akcnnyataumu. OcHoBHas npu-
YnMHa OTKasa BonbLUMHCTBA N3 HUX — HapYLLUEHWE repMETUYHOCTU BCeACTBUE BbIXOAA U3 CTPOS YNIOTHUTENbHBIX
coefiMHeHun. 3HaunTenbHoe BOMbLUMHCTBO OTKa30B 0OBYCMOBMEHO KOHCTPYKTUBHBIMW MPUYMHAMU U CBA3AHO C
owmnbkamm, AONYLEHHBIMW Ha CTaaun NPOEKTUPOBAHMWS YNIOTHUTENbHBIX Y3oB. MNpakTuYeckuii MHTEPeC, ncxoas
13 BbILLEN3MNOXEHHOTO, NPeACTaBnseT oueHka 0€30TKa3HOCTM YNNOTHUTENbHBIX COEQUHEHUIA TMOPOYCUNMTENEn
pynsi TpakTopoB, BbIOOP KOTOPbIX B kayecTBe OObekTa MPOAUKTOBAH MX HU3KOW HaAeXHOCTbh. VccnegoBaHbl
HEenoABWXKHbIE YNMOTHUTENbHbIE COEQUHEHNS Kopryca ruapouMnuHapa, MacronpoBOAa W KnanaHHOM KPbILLKK
rmgpopacnpegenutens. YNnoTHUTENbHbIMW 3reMeHTaMu B OaHHbIX COEAMHEHUSIX ABMAOTCA PE3MHOBbLIE KOombLia
¢ AnameTpom ceyeHns 3 = 0,1 MM pasnuyHbIX TMMOPasMepoB. VIsMepeHre BbICOTbI MONEPEYHbIX CeYEHUIN oTpa-
6oTaBLUMX KOMeL NPOBOAWITIOCH B HanpaBneHun cakTnyeckon aedopmauum tonwmHomepom TH 1060T. Bcero
6bino uccrnegoBaHo 60 yNNOTHUTENbHBLIX COEQUHEHWIA Kopryca ruapouunuHapa, 150 coegnHeHun macnonpoBo-
noB n 120 coegmHeHW KnanaHHoM KpbIwKW. B kayecTBe HavanbHOW npuHMManacb gedopmaums HOBOro pesmHo-
BOrO KOfbLia B K&XXAOM NocagodHoM mecTe. CornacHo nomnyveHHbIM AaHHbIM HepaboToCnoCOOHbIMM MO KpuTe-
PVIO HAKOMMEHUS KPUTUHECKOW BENUYMHBI OCTaTOYHOM Aedopmauum 6binm npusHaHbl 25,7% coegnHeHnid macno-
nposoaa, 26,3% coeguHeHn KnanaHHbIX Kpbiwek 1 36,8% coeamHeHun kopryca ruapoumnuHapa.

KINIOYEBBIE CJIOBA: ynnoTHeHue, ruapoycunutenb pyns, yTedka, KOHTaKTHOe HanpshkeHwe, gedopmauus,
repMeTuYHOCTb.

HEALTH OF THE SEALING JOINTS OF HYDRALIC POWER
STEERING OF THE MTZ FAMILY TRACTORS

Mikhail A. Berezin
National Research Ogarev Mordovia State University

The reliability of modern machine-tractor units is largely determined by the reliability of their constituent hydraulic
systems. In its turn, efficient operation of any hydraulic system is possible only if it is completely sealed. The most
commonly used in hydraulic power drives of agricultural machinery are point-type elastomer seals, and especially
round cross-section rings. At the same time, hydraulic systems equipped with the mentioned seals very often
don’t provide the required service life. The main cause of failure of most of them is a break of tightness due to
sealing compounds mortality. A considerable majority of failures are due to structural damage and are associated
with errors made at the design stage of sealing units. Based on the foregoing, an assessement of the reliability of
the sealing compounds of the hydraulic power steering tractors is of practical interest. The stationary sealing
arrangements of the hydraulic cylinder body, oil pipeline and valve cover of the hydraulic control valve were
investigated. Sealing elements in these joints are rubber rings with a cross-section diameter of 3 + 0.1 mm of
different body sizes. Measurement of the depth of cross sections of the waste rings was carried out according to
actual deformation by the TN 1060T thickness gauge. A total of 60 sealing joints of the hydraulic cylinder body,
150 oil line connections, 120 connections of the valve cover were investigated. As an initial the author considered
I —
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type of deformation of a new rubber ring in each seal housing. According to the data obtained, 25.7% of the oil
line connections, 26.3% of the valve cover connections and 36.8% of the hydraulic cylinder body connections
were classified unfit for duty upon criterion of development of critical value of residual deformation.

KEY WORDS: sealing joint, hydraulic power steering, leakage, bearing pressures, deformation, tightness.

Be/leHue
Tpaxtopsl cemeiictBa MT3 sBasIOTCS caMbIMU PacpOCTPaHEHHBIMU CPEIU OTEUECT-
BEHHBIX TpakTopoB. [lo nanHbpIM MuHcenbxo3a Peciyonuku MopnoBus, ux 101 10c-

turaet 53% ot 00111ero KOJIMYECTBa UCIIOIb3YEeMON TEXHUKH.

B cratuctuueckux ucciiefoBaHUSAX OTMEYAETCs, UTO HAJIeKHOCTh 3JIACTOMEPHBIX Jie-
tanel Ha Tpakropax MT3-80/82 cymiecTBeHHO HMXKE, YeM Ha 3apyOexHbIX aHajorax [12].
AnHanu3 onmyOJIMKOBAaHHbBIX CTATUCTUUECKUX JAHHBIX IOKA3bIBAET, YTO HA 3apyOeKHBIX Malllk-
Hax HauOoJIbIlIee YUCIIO OTKA30B MPUXOIUTCS HA apMUPOBAaHHbIE MaHXKeThI [2, 3], B TO BpeMs
KaK Ha OTEYECTBEHHBIX TPAKTOpax - Ha YIUIOTHUTEIbHBIE JAE€TAIN FUAPOCUCTEMBI U PYJIEBOTO
ynpasneHus. [Ipu 3ToM 0TKa3bl yIJIOTHUTEIBHBIX 3JIEMEHTOB MpuU cpeaHeil Hapabotke 1500
MOTO-4aCOB COCTaBJISAIOT 0 55% BCeX OTKa30B, CBSI3aHHBIX C 3JIaCTOMEPHBIMU JeTalsimu (223
HaumeHoBaHus). [lo TOCT 18829-73 («Konblia pe3uHOBbIE YIUIOTHUTENbHBIE KPYIJIOTO Ce-
YEeHUs! JUISl TUAPABINYECKUX U THEBMAaTUUYECKUX YCTPOMCTBY) Y-NIPOLIEHTHBIN pecypc YIUIOT-
Hutene (mpu y = 95%) mowkeH ObITh paBeH MEXPEMOHTHOMY PECYpCy Y3JI0B, TO €CTh HE
meree 3000 gacos [5].

Hcxons v3 BbIIEU3II0KEHHOTO OTPOMHBIN MHTEpEC MPEACTaBIIseT OLEHKa 0e30TKa3-
HOCTH YIUIOTHUTEJIBHBIX COEJIMHEHUN TPAKTOPOB, SKCIUIyaTUPYEMBIX B HACTOSILEE BpEMS.
Br16op B kadecTBe 00beKTa HUcciaenoBanus ruapoycunureneit pyias (I'YP) npoaukroBan Hu3-
KOW HaJIe)KHOCTBIO YKa3aHHBIX arperatoB. Tak, 1o AaHHBIM paboThl [8], mogasistoniee 00Jb-
IIMHCTBO THJIPOYCUIIUTENIEH He 00ecreunBaeT rapaHTUPOBAHHBIX PECYPCOB AKCILUTyaTalllH, a
MeXpeMOHTHas: HapaboTka coctaBisier 65—71% ot Tpebyemoiil. B kadecTBe OCHOBHBIX IpHU-
YUH HU3KOM HAJIEKHOCTU yKa3aHbl BBIXOJl U3 CTPOsS T'HAPOpacHpeesnTeNsl, TUAPOLMINHIpPA
(I'LT), a Takke U3HOC AETAICH HEKOTOPBIX COTPSDKEHUM.

N3BecTHO, 4TO pabOTOCHOCOOHOCTH YIUIOTHUTEIBHOTO COEIUHEHHS OIpelesieTcs
MOJIHOTON MEPEKPHITUS UMEIOIINXCS 3a30pOB, 3al0JHEHHE KOTOPHIX 00eCIeuynBaeTcsl co3/a-
HUEM KOHTaKTHOTO HAINpsDKEHMs B YIUIOTHUTENE HA €ro I'paHulle ¢ METAJUIMYECKON MOBepX-
HOCThIO. B pabote [11] oTmMeuaercs, 4TO IJIaBHOM MPUYMHON CHUKEHHUS KOHTAKTHBIX Hamps-
KEHUI B YIUIOTHUTENIBHBIX y3JIaX SIBJISETCS] HAKOIJIEHUE YIUIOTHUTEIEM OCTaTO4YHOM aedop-
Manmu. [Ipy 3TOM Cpok coxpaHeHHs: pabOTOCIIOCOOHOCTH HETIOABWKHBIX YIUIOTHUTEEH MpH
CTapEHHUH OTMPEEIAETCS MPOI0JDKUTEILHOCTRI0 HakoTuieHusT 80% ocTatouHon aedopmaiuu
CKaTHs OT €€ HauyalbHOro (MOHTa)kHOTO) 3HaueHus [9, 10]. Takum o6pa3oM, Uil OLIEHKH pa-
060TOCIIOCOOHOCTH TOPUEBBIX YIUIOTHUTENBHBIX COEAMHEHUH HEOOXOIUMO IPOBEACHUE U3MeE-
peHuil rTyOMHBI KaHABOK M BBICOTHI OTPA0OTaBLIMX KOJIEL, a PaJMalbHbIX — JOTOIHUTEIBHO
3a30pa MEXJ1y CONPSKEHHBIMH TOBEPXHOCTSIMH.

MeToauka 3KcnepuMeHTa

B pamxax pa0®oTsl [1] OblIN HcceA0BaHbI HETIOABUKHBIE YINIOTHUTEIbHBIE COETUHE-
HUS KOpIlyca TUIPOLMINHAPA, MACIONPOBO/a U KJIAIaHHOM KPBIILIKH THAPOpACIPEeIUTENs.
VYIUIOTHUTENBHBIMU 3JIEMEHTAMU B JAHHBIX COEJUHEHUSX SIBIISIFOTCSI PE3UHOBBIE KOJIbLA C
muamerpom cederus 3 = 0,1 mm tunopazmepos (o I'OCT 9833-73 [6]): 085-090-30-1-4 nnst
YIUIOTHEHUS! Kopmyca ruapouununapa, 011-016-30-1-4 nns yniaoTHEHHsI MacilonpoBoOja U
020-025-30-1-5 s yIsIOTHEHUS KJIIAAHHOW KPBIIIKHU THAPOPACITIPEACTUTES.

W3mepenue BBICOTHI MOMEPEUHBIX CEUEHUN OTPabOTaBLIMX KOJIEL IPOBOAUIOCH B Ye-
THIPEX TOYKaX JBYX MEPHEHAUKYJISPHO PACIOIOKEHHBIX CEYEHUI B HaIpaBlieHUU (akTuye-
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ckorr nepopmanuu TomuHomMepoM TH 1060T I'OCT 11358-74 ¢ nenoit genennst 0,01 Mmm
[7]. MeTonrka MUKPOMETPAaKHBIX UCCIIEI0OBAaHUI TITyOMHBI KAHABOK U CTaTUCTHYECKOMN 00Opa-
OO0TKH pe3yabTaTOB MpeACTaBIcHA B [4].

Bcero Obuto nccnenoano 60 yIIOTHUTENbHBIX COEIMHEHUN KOpIlyca IMAPOIMINHI-
pa, 150 coegunenuit macionpoBooB U 120 coenuHeHU KianmaHHOW KpBIIKH. B kauecTBe
HayaJlbHOM MpUHHUMAJAch JepopMalus HOBOTO PE3MHOBOIO KOJIbLIa B KaXKIOM IOCAJ0YHOM
Mecte. Hanboiiee BeposITHBIN pa3Mep HOBBIX KOJIEI| KaXJI0TO THIA OIpPENENIeH M0 pe3ylbTa-
TaM pabOTHl B COOTBETCTBUHU C METOIUKOM, U3JI0’)KEHHOH B [4].

PesyabTaThl M X 00cy:K1eHHe

Pesynprarel uccnenoBanmii peaCTaBICHbl HA PUCYHKE.
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Ound cepeHumanbHble hyHKLMM pacnpeaeneHns BbICOTbl Ce4eHUs ObIBLUMX B 3KCNyaTaumm
YyNNoTHUTENbHbLIX Konew macnonpoBoaa (a), KnanaHHow KpbIwku (6) u kopnyca rugpounnuHapa (B)
(3aTeMHeHHas o6nacTb creBa OT NYHKTUPHOW JIMHUU — AONA HEePaboTOCNOCOBHbIX COeaUHEHUI)

CoriacHO NOJy4EHHBIM PACIIpe/IeICHUSIM HEPAOOTOCTIOCOOHBIMU IO KPUTEPUIO HAKO-
IUIEHUS] KPUTUYECKOW BEJTMYMHBI OCTAaTOYHOM JlehopManuu ciefayeT npusHare 25,7% coenu-
HEHUM MacionpoBoja, 26,3% coequHEeHH KiarnaHHbIX Kpbllek u 36,8% coennHeHui Kopiry-
ca I'll. Ilony4yeHHble naHHbIE KOPPETUPYIOT C BBHILICONHUCAHHBIMU pe3yJabTaTaMH HCCIIEI0Ba-
HUN aBTOpPOB paboThl [12] ¢ mompaBKOW Ha TO, YTO B UX MCCIEAOBAHUAX MPOBOJIUIACH KOM-
IJIEKCHAs OIIEHKAa O€30TKa3HOCTU KaK HEMOJBUKHBIX, TAK M MEHEE JI0JITOBEYHBIX MOABHKHBIX
COCIMHEHU M.

Takum oOpa3oMm, YCTaHOBJIEHO, YTO B THJpoarperarax, He BbIpaOOTaBLIMX MEXKpe-
MOHTHBIN pecypc, 0koJio 30% YIUIOTHUTEIBHBIX COCTMHEHHUH SBIISTFOTCS HEPaOOTOCTIOCOOHBI-
Mmu. Crenyer OTMETUTh, YTO U3-32 00pa30BaHMsI aAr€3UMOHHBIX CBSI3€H MEXKy HETOBIKHBIM
YIUIOTHUTEJIEM U KOHTPTEJIaMH TaKUE€ COEJUHEHMsI MOTYT oOecredrBaTh BUIUMYIO repmMe-
TUYHOCTb IPU OTCYTCTBHM I'MAPOJMHAMUYECKUX YJAapOB U 3HAUUTEIbHOU IMyJIbCallMK JaBiie-
Hus paboueil xkuakoctu. [losiBieHne TakOBBIX B CUCTEME HEMHUHYEMO JOJIKHO MPHUBOJIUTH K
pa3pyLICHHUIO YKa3aHHBIX CBS3€M U TEM CAMBIM Pa3repMeTH3alNU COCAMHEHUIM.
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