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AHAJII3 BILTUBY HAPOBITKY PABOUYOI PITMHU HA BUXIJTHI TAPAMETPHA
T'IAPOMOTOPA TPAHCMICII ®POHTAJIBHOI'O HABAHTAKYBAYA

Kocosanos B. b.
XapkiBcbKHH HAlliOHAJILHUH AaBTOMOOITbHO-10POKHiN YHIBepcHTEeT

Anomauia. 30ilicHeHO eKCnepuUMeHmanvHi 00CIONCEHHA NIU8Y HAPOOImKY pobouoi piounu (PP) na
weuoKicmov 3MiHU 00 eMHo20 Koeiyienma kopuchoi 0ii (KK/]) ciopomomopa 06’ emnoeco 2ioponpugo-
0a mpancmicii (OI'T) ¢ppoumanvroeo nasanmasicysaua. Ilpooemoncmposaro, wo 30inbulenHs Hapo-
oimxy PP y npoyeci excniyamayii MauwuHu U3HA4A€ 3a THUWUX PIBHUX YMO8 30i1bUEeHHA WUBUOKOCHI]

3minu 06 emnoeo KK/ ziopomomopa OI'T.

Knrouoei cnosa:. pponmanvhuii Haganmasicysay, 06 eMHUL 2IOPONPUBI0 MpancMicii, poboua piouna,
2I0POMOMOp, HeCHA 30aMHICMb MACMUNbHOI niieKu, 3Houysants, KKJ/I.

Beryn

BaxiuBolo yMOBOIO MiIBHIIECHHS EKCILTya-
TalifHUX XapaKTEePUCTUK OymiBeNbHUX 1 JOPO-
*HiX MammwH (bJIM) € 3actocyBaHHS Tigponpu-
BoniB. HuHi sik mpuBig podounx opranie bJIM,
a TaKOX SIK TIPUBIJI TPAHCMICili BAKOPHCTOBYIOTh
00’emunti rigponpusin (OI'). Tak, mampukmam,
Ha (POHTAILHUX HABaHTAXKyBayaX CEPEIHHOTO
BaroBoro kmacy kommaniii Liebherr, Komatsu,
JCB BUKOPHCTOBYIOTH TiIPOCTATHYHI TPaHCMi-
cii. 3acrocyBanHs OI' € BaXJIMBOIO YMOBOIO
MiIBUIICHHST EKCIUTyaTallifHUX XapaKTepUCTUK
¢bpoHTanpHOrO HaBaHTaxXyBaya [1, 2, 3, 4].

AHaJi3 myOaixanii

3a JaHUMH YHCIIEHHUX JIOCHTIJDKeHb BH3HA-
yeHo, mo a0 70 % BiAMOB y poOOTi CydacHHX
MOOITPHUX MAIIIHMH MPHUIAJIAE HA YACTKY TiIpoTl-
puBona [5, 6]. ¥ mporeci excrutyaraii Ol ue-
pe3 3HONIyBaHHS POOOYMX IOBEPXOHH 301Nb-
LIYIOTbCS 3a30pH B PYXJIMBUX CHPSDKEHHSX eJie-
MEHTIB TiJPONPHUBOJA, & OTXKE, 30UIBIIYIOTHCS
BuTOKH PP 1 BifOyBaeThcs 3HMKEHHS TPOIYK-
TUBHOCTI MAallMHHU. 3HOILIYBaHHA poOOYMX IIO-
BEPXOHb arperariB TiJPONpPHBO/A € pe3yJibTa-
TOM CHJIOBOI B3a€EMOJII MIKpOpeabe]y CHOIY-
YEHUX TOBEPXOHb y MPHUCYTHOCTI MACTHIHHOTO
marepiainy, skuMm € PP [6, 7, 8].

Bigomo, 1110 pecypc arperaTiB TiIponpHBoa
BU3HAYAETHCS (i3MKO-XIMIYHUMHU BIIACTHBOCTSI-
Mu PP 1 wacTkoBO 11 3[aTHICTIO 3MEHIIIYBaTH
MUTOME HABAaHTA)XCHHS B KOHTAKTI CIIOTYYEHUX
pyxnuBux moBepxonb [7, 8]. Tigpoarperatu
BJIM, 30Kkpema (pOHTAIFHOTO HaBaHTaXXyBaua,
NPAIIOIOTh B yMOBAaX HECTAIHMX PEXHMiB HAaBaH-
Ta)keHHs. IS IbOro pekxuMy poOOTH BUKOpPHUC-
TOBYIOTb T'PAaHUYHHN PEXHM 3MAallleHHI B pyX-
JMBHUX TPUOOCHOIYYEHHSIX. 3a TPaHUYHOIO pe-
UMY 3MAIlleHHS B IPUCYTHOCTI MacTUJIBHOTO

MaTepialy MO MOBEPXOHb TEPTS BilOYyBa€eTh-
Cs 3aBJISIKM MaCTUIIBbHIHN TUTIBII, SIKa YTBOPIOETh-
cs Ha TXHIX MOBEPXHIX 3 MOBEPXHEBO-aKTHBHUX
pedoBuH (ITAP), mo nanexats 10 cknamy PP [8,
9]. PyitHyBaHHS IpaHUYHOI MACTUIIBHOI ILIIBKU
CYIIPOBOJDKYETHCSI TIOSIBOIO  CXOIUTIOBaHHS Ta
3aiaHHs ~ PYXJIUBHX CIOJTYYEHHX TOBEPXOHb.
HacnizkoM 1pOTO € MifBHINEHE 3HOLIYBaHHS
netaned rigpoarperatiB [6]. Lls oOcraBuHa 3y-
MOBIIIOE€ 3HAUCHHS SIKOCTI K MOBEPXHEBOTO I1a-
Py TIOBEPXOHb PYXJIMBUX CIOJNydYeHb, Tak i PP
Ha TMpale3aTHICTh EJIEMEHTIB TiIpONpPUBOMY,
IO 3aCTOCOBYIOTh. 3JaTHICTh MACTHJIBHOI IJTi-
BKH PP po3aisiT MOBEPXHi TEPTS BUBHAYAETHCS
MIIHICTIO CTpYKTypoBaHux mapiB [TAP, ancop-
0OBaHMX Ha CIIOJNyYEHUX MOBEPXHAX, TOOTO ix-
HBOIO HeCHOIO 31aTHicTio [9, 10].

V mporieci ekcrutyaraiiii rijponpuBoaa Tpa-
HeMmicii BimbOyBaerbest crapinmst PP [6, 8, 9],
TOOTO BiIOYBa€ThCS TOTIPIICHHS i eKCIUTyara-
[IAHUX BJIACTHBOCTEH, 30KpEeMa 3MEHIICHHS
HECHOI 3JIaTHOCTI MAacCTUJIBHOI IUTIBKH, SIKE MPH-
3BOJINTH /0 TMiJIBUIIECHHS 3HOLIYBaHHS MOBEp-
XOHb pyxyuBHX crnionydens OI'T [10].

Merta i nocTaHOBKa 3aBIaHHSA

Mertoro poboTH € aHaii3 BIUIMBY HApOOITKY
PP Ha mBuakicts 3Mian 00’ emuoro KK/ akcia-
JHHO-TIOPIIHEBOTO  TiIpOMOTOpa  TpaHcMicii
¢poHTanbHOrO0 HaBaHTaXxyBaua. [yl JOCSATHEH-
HSl TIOCTaBJIECHOI METH HEOOXiJHO EeKCIepUMEH-
TaJBHO JIOCHIIUTH BIUIMB TEPMiHy HapoOiTky PP
Ha 3MiHu 00’emuoro KK/ rizpomoropa ¢pon-
TaJILHOTO HaBaHTa)KyBaya.

Pe3yabTaTn qocaiikeHn
Haituactime B rigponpuBomax BJIM 3acto-
COBYIOTH aKCiaJlbHO-TIOpIIHEBI peryjabOBaHi Ha-
COCH Ta aKCiaJlbHO-TIOPIIHEBI HEPETyIhOBaH1
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rigzpomoTopu. Ili rimpoarperaté € HaWOLIBII
KOILITOBHUMH €JIEMEHTaMH TiIpONpHBOAA, a Ta-
KOXK TAaKUMH, [0 BHU3HAYAIOTH MPAINE3aTHICTh
TiIPOTIPUBOIIB MAIIIMHU 3aTaJIOM.

AKcianbHO-TIOPIIHEBUH HeperyIbOBaHUH Ti-
JPOMOTOp € HaHOiIbIl HaBaHTa)KEHHM arpera-
toM OI'T ¢poHTampHOrO HaBaHTaxyBaya. Lle
3YMOBJIEHE CYKYITHICTIO 30BHIIIHIX HaBaHTa-
JKeHb 1 BHYTPILIHIX 30ypIOBaHb TPaHCMICii, 110
Nit0Th Ha MamuHy. ToMy SK 00’€KT 1BOTO J0C-
JpKEHHS po3rissaascs rigpomorop MIT-90. Sk
PP 3acrocoByBanocst TigpaBiiuHe MacTHIIO
MANITOU HUILE HYDRAULIQUE ISO
HV46 3 pizaum HapobitkoM. Bixbip mpod 3miii-
CHIOBABCS 13 CUCTEMHM IIPUBOJA TPaHCMICIi ¢po-
HTaJlbHOro HaBaHTaxyBaua [IMTC-1200. Bnac-
tuBocti PP BimmoBimarote cranmapry ISO HV
46. Hecna 3pmatHicTh MacTHNBHOI TUTiBKH PP
BU3HAUYaNacs 3a METOAMKOI Ha TPHCTPOI, SKi
HaBezieHi B poborax [8, 9].

BumnpoOysanns rigpomoropa MII-90 3mitic-
HIOBAJIMCS HAa CTEH[I, CXEeMa SIKOTO HaBeAeHa Ha
puc. 1.

n B 5 & ! 2 23 22 21 20 34 28 31

Puc. 1 Cxema cTeH/ia IIarHOCTUKH TiIPOMOTOpa:
1 — Hacoc; 2 — TigporniHisa HarHITaHHS; 3 — Ti-
JIPOMOTOP; 4 — JiHis JpEeHaXy; 5 — TiapoIiHisg
HHU3BKOTO TUCKY; 6 — IMOKAa3HUK TEMIIEPATypH;
7 — bak; 8 — 3MuBajbHA JiHIA, 9 — MaCIIHMHA
pamiatop; 10 — minis BcMokTyBaHHs; 11 —
¢ineTp; 12 — BakyymMMeTp; 13 — pO3MoaiIbHUK
KkepyBaHHsI;, 14 — cepBorminap; 15 — 3anooi-
JKHUIH KIIaTaH MipKuBIeHHs; 16, 17 — 3BopoT-
Hi Kjanany; 18 — akciaibHO-IIYH)KEPHUN Ha-
coc; 19 — macoc mimkusnenns; 20 — akciaib-
HO-TUTYHXKEpHHUH TiApoMoTop; 21 — YOBHHKO-
BMI 30JIOTHHK HiIKUBIECHHS, 22 — KJIalaH IIi-
oKuBIeHHS; 23, 24, 32, 33 — 3amo0ikHI Kia-
nany; 25 — BUTpaToMip (JIUYMIIBHMK piAWHH
IDKY-40/1,6), 26 — Butparomip (JIYMIBHUK
pimuan 111DKY-40/0,6), 27 — enekTpoaBUTYH;
28 — HaBaHTaXXyBaJbHUI Hacoc; 29 — MaT4HK
THcKy; 30 — Butparomip (inmukarop MPE-
200); 31 — po3mominbHKK; 34 — JaTYHNK 4acTo-
TH 00epTaHHs

CTeHn mparroe B TaKHi CITOCiO: TiapoMoTop,
1I0 BHUIIPOOOBYIOTh, BCTAaHOBIIOIOTH Ha CTEHI
3rigHo 3 puc. 1. PP mporpiBaeTscs mo pobodoi
temmeparypu (323 K), Baxine kepyBaHHS cep-
BOLWITIHApPa 4 BCTAaHOBIIOIOTH B KpaiHE IOJIO-
JKEHHSI.

Tuck y nmiHii HarHITaHHSA 2 CTBOPIOETHCA Ta-
JBMYBaHHSM BUXIJIHOTO Bajia Tigpomoropa 20
HaBaHTAXYBAJIBHOIO cTaHOielo. [ampbmyBaHHS
3MIACHIOETECS B JWHAMIYHOMY DPEXHMi, TOOTO
BaJl Timpomoropa 20 obepraeThes i 3adaHuM
HaBaHTaXeHHAM. [lukiorpama HaBaHTaKEHHS
TiZpoMOTOpa Ha CTEHAI HaBemeHa Ha pHC. 2.
Jlns aBTOMaTH3aIlii KOHTPOJIIO IMapaMeTpiB 1 Ke-
pYBaHHS B JIiHIIO HarHiTaHHS 2 BCTaHOBJICHUH
JaTYUK TUCKY 3 aHAJIOTOBUM CJIICKTPUYHUM BU-
X1IHUM CUTHAJIOM 29.

g Mia
295

265
235

g g1 4203 g4 45 4gs Le

Puc. 2 Ilukmorpama HaBaHTaXXeHHS T1[POMOTO-
pa Ha CTEH]Ii J1arHOCTUKH.

Temnepatypa PP xoHTpomtoeTbest TepMOMe-
TpoM 6. V IiHiI0 HU3BKOTO THCKY 5 BOYJOBaHHIA
sutparomip 30 (inmukarop Butpatu MPE-200).
V ninHito apeHaxy 4 BOyJoBaHHMH BUTpaToMip 26
(miumneHuK pimuau 1IDKY-40/0,6). [TapanensHo
3aryylIeHOMY KaHajly KiianaHa IMiJpKUBJICHHS 22
(kopmyc rigpomoTopa 20) MiAKIOYEHO BUTpa-
tomip 25 (miumnbhuk piguan IDKY-40/1,6).

ExcriepuMeHTalIbHI  JTOCHIJDKEHHS  I0JI0
BIUIMBY HapoOiTky PP Ha mBUAKICTE 3MiHU
06’emroro KKJ[ rizpomoTopa HaBaHTa)xyBada
MII-90 3nificHIOBaHCS 32 TAKUX YMOB:

— Temneparypa PP -t =323 K;

— wyacrtota obepTaHHs MPUBOJHOTO BaJla Ha-
coca—n=25c";

— HapoOiTok PP BapitoBaBcs B mexax T =
0...720 moToroauH i3 kpokoM 200 MOTOTO/IVH;

— uuncrota PP ne mmwxue 10 xnacy 3a JCT
17216-2001,

— wyac BUNpOOyBaHHs jaopiBHIOBaB 40 TO-
JUH;

— THCK y JiHil HarHiTaHHS — 26,5 MIla, am-
rrityaa konvuBanHsa — 6MIla, gactora KonvBaH-
Hs — 0,2 ¢ (muKIIorpama Ha puc. 2).

Juis 3nificHeHHST BUNPOOYBaHb BHUKOPHCTO-
BYBaJHMCs JBa HOBI Tigpomoropu MII-90, Buro-
toBieHi 3a TY 3 Ykpainu 5786106.010-93.
006’emunit KK/I rimpomoTopa BU3HaYaIu 3a 3a-
nexwicrio [11]:
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VO i n,w
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ne Vo — poboumii 06’eM rimpoMoTopa; n,, — Jac-
ToTa oOepTaHHS BUXITHOI JIAHKH TiIPOMOTOPA;
Qp — BUTpaTa, M0 BUMipIOBAJIACs BUTPATOMIPOM
30 Ha Buxo#i 3 rizpomoropa; Q, — Butok PPy
JIpeHaXHy NiHito; Q,, — BUTOK PP uepe3 xianan
I KABJICHHS.

IBuakicTes 3Mminu 06’ emHoro KK/ rigpomo-
TOpa BU3HAYAJIU 34 BUPA30M

nz,w B nZM
=, 2
o =2 @

on

v

ne M., Ny, ~ MOYATKOBA i CKiHUCHHA BEIIMYH-
Hu 00’emuoro KKJI rizpomoropa; T,, — TpuBa-
JCTh OJJTHOTO BUIIPOOYBaHHSI.

3a pesympraTamMu BUIMPOOyBaHHS Oyia
oTprMaHa eMmipu4Ha QYHKIOIS perpecii, MO
OTMCYE 3aJIeKHICTh HIBUAKOCTI 3MIHH 00’ €M-
Horo KKJ/I rizpomortopa OI'T Bim HecHoi 3maTt-
HOCTI MacTHJIbHOI IUIiBKU PP:

10,6-107°
Voy =———————~ - (3)

" 1-0,38.¢2™N
I'padik 3amexHOCTI MIBHAKOCTI  3MiHH

06’emuoro KKJI rimpomoropa V., Big HecHOI
3gaTHOCTI MacTiIbHOI Bk PP N BigmoBigHO
1o ¢yHkiii perpecii (3) HaBeeHO Ha puc. 3.

0.8 1 1.2 N.H

Puc. 3. 3anexHicTh MBUIKOCTI 3MIHH 00’ €M-
noro KKJI rizpomoTopa Bij HecHOI 31aTHOC-
Ti MacTUIbHOI TUTiBKA PP

Amnamiz  emmipuuHOi  QyHKOII  perpecii
(puc. 3) n1eMOHCTpYE, 110 B pa3i 3MEHIICHHS He-
cHoi 3maTHOCTI MacTuipHOI TuTiBKM PP cmocre-
piraeTbcs  30UIBIIEHHA  IUBHUAKOCTI  3MiHHU
o6’emroro KKJ[ rigpomotopa. Ileti umHHHK
CBITYHMTH MPO 30UIBIICHHS MIBUAKOCTI 3HOIIIY-

BaHHS TOBEPXOHb PYXJIMBUX CIIOJyY€Hb TiIpo-
MOTOPA, a OTKE, PO 30UIBIICHHS BUTOKIB

BucHoBku

3MeHIIeHHS] HECHOI 3JaTHOCTI MAacTHIJIBHOI
Bk PP y npoueci excrmyatanii BJIM Bu3Ha-
4a€ 3a IHIMUX PIBHUX YMOB 301TBIIECHHS IIBH]I-
kocTi 3minu 00’ emHoro KK/ rinpomoropa, 3y-
MOBJICHOTO MiJABULICHAM 3HOIIYBaHHIM MOBEp-
XOHb CIIOJIy4YEHb.

st 3amo6iraHHs mMiIBUIIIEHOTO 3HOITYBaH-
HSl PYXJHMBUX TOBEpXOHb crmonydeHs OI'T y
mporieci ekcryaranii bJIM HeobxigHO 3acto-
coByBatu PP, HecHa 34aTHICTP MaCTHIIBHOI TLTi-
BKH SIKOi € BHUIIIE 38 TPAHUYHO MPHUITyCTUME 3Ha-
YeHHSI.
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Ounenka BIMSIHAS HAPa0OoTKH padodeil :KMIAKOCTH
Ha BBIXO/IHbIE IapaMeTpPbl THAPOMOTOpPA
TpaHCMHUCCHH (POHTATBHOIO MOrPY3YHKA
Annomayusa. Beinoanenwvr sxcnepumenmanvhvle uc-
C1edo8anus 6IUAHUA HApabomxu paboyell HCUOKO-
cmu (PXK) Ha ckopocmb usmenenus o6vbeMHO20 KO-
agpuyuenma nonesnozo oevicmeus (KII/) euopo-
MOmMOpa 06bEMHO20 2UOPONPUSOOA MPAHCMUCCUU
(OI'T) ¢ponmanvrozo noepysuuxa. Iloxaszano, umo
yeeauyenue napabomxu P)K 6 npoyecce sxcnayama-
Yuu MawuHsl onpeoensem npu NPouux pasHvix ycio-
BUAX YGenuyeHue CKOPOCU UIMEHeHUs 00beMHO20
K 2uopomomopa OI'T.

Knrwouegvle cnosa: gponmanvuviii nocpysyux, 06b-
eMHblIl 2UOPONPUBOO MPAHCMUCCUYU, PABOYAs HCUO-
KOCMb, 2UOPOMOMOp, Hecywds CHOCOOHOCMb cMa-
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Assessment of the influence of the working fluid
production on the output parameters of the
transmission hydraulic motor of the front loader
Abstract. Problem. During the operation of the
volumetric hydraulic drive of the front loader, as the
surfaces of the movable interfaces of the hydraulic
drive elements wear out, the gaps increase, and as a
result, the leaks of the working fluid (WF) increase,
and, therefore, the performance of the machine as a
whole decreases. The resource of the hydraulic drive
units is largely determined by the physicochemical
properties of the WF, and in particular, the ability of
the WF to reduce the specific load in the contact of
the surfaces of the movable joints. During the opera-
tion of the transmission hydraulic drive, the aging of
the fluid occurs. As a result, its operational proper-
ties deteriorate, including a decrease in the bearing
capacity of the WF lubricant film. This leads to an
increase in the wear of the interface surfaces of the
volumetric hydraulic drive of the transmission
(VHDT) and a decrease in the productivity of the
machine. Goal. Experimental studies of the influence
of the working fluid production on the rate of change
of the volumetric efficiency of the hydraulic motor of
the volumetric hydraulic drive of the front loader
transmission have been carried out. Methodology.
The tests of the MP-90 hydraulic motor were carried
out at the stand. The object of the study was the hy-
draulic motor of the MP-90 frontal loader. Hydraulic
oil MANITOU HUILE HYDRAULIQUE ISO HV46
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with different operating time was used as the WF.
Samples were taken from the transmission drive sys-
tem of the PMTS-1200 front loader. The experimen-
tal ones were carried out under the following condi-
tions: WF temperature, t = 323 K; rotational speed
of the pump drive shaft, n = 25 s; the operating time
of the WF varied within the range of T = 0-720 mo-
tor-hours with a step of 200 motor-hours; the purity
of RZ is not less than 10 class according to GOST
17216-2001; the test time was taken equal to 40
hours; pressure in the discharge line 26.5 MPa, vi-
bration amplitude 6 MPa, vibration frequency
0.2 s. Results. It is shown that an increase in the
operating time of the WF during the operation of the
machine determines, other things being equal, an
increase in the rate of change in the volumetric effi-
ciency of the VHDT hydraulic motor. Originality. To
prevent increased wear of the moving surfaces of the
VHDT interfaces during the operation of the

front-end loader, it is necessary to use WF the bear-
ing capacity of the lubricating film which is higher
than the maximum permissible value. Practical
value. The use of the results of the study will increase
the VHDT of the hydraulic drive elements of the front
loader and reduce the rate of decrease in its produc-
tivity during its operation.

Key words: energy-saving technologies, road panels,
smart roads, road marking, alternative sources of
electricity.
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