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OLIHKA BIIVYIUBY HAPOBITKY PS)BO‘IOi PIIVUHU HA BUXIJTHI TIAPAMETPU
I'IAPOMOTOPA TPAHCMICII ®POHTAJIBHOI'O HABAHTAKYBAYA

Kocoananos B. b.
XapkiBcbKuUil HANIOHAJIbHUIT ABTOMOOLILHO-I0POKHIii yHIBepcUTeT

Anomayia. 30iticneno excnepumenmanvhi 00CIIONCEHH GNAUBY HaApobimky pobouoi piounu (PP) na
weuoKicmo 3MiHU 00 'emHo20 Koe@iyienma kopuchoi 0ii (KKJ/]) ciopomomopa 06 ’emnozo 2iopo npu-
600a mpancmicii (OI'T) ¢pponmanvhozo nasanmaoicysaua. Ilpodemoncmposarno, wo 30i1buileH s HA-
pobimky PP y npoyeci excniyamayii MQuUHU 8USHAYAE 30 THUUX PIGHUX YMO8 30i1bULEHHS WEUOKOC-

mi 3minu 06 'emnozo KKJ/[ ciopomomopa OI'T.

Knrouoei cnosa: pponmanvruii Hasanmasicysay, oo emHuill 2i0ponpueio mpauncmicii, poboua piouna,
2iopomomop, HecHa 30amHiCmb MACMUIbHOT niaisku, 3noulyeanis, KKJJ.

Beryn

BaxmBo0 yMOBOIO TiJIBUIICHHS €KCILTya-
TAIIfHAX XapaKTePUCTHK OYIIBENBHHUX 1 JOpO-
xHix mamwmH (BJIM) € 3acTocyBaHHS rimponpu-
BoniB. HuHi sik mpuBig podounx opranis BJIM,
a TaKOX SIK TIPUBIJI TPAHCMICil BHKOPHUCTOBYIOTh
00’emuuii rigponpupin (OI'). Tak, Hampukman,
Ha (POHTAIBHUX HABaHTa)XXyBadax CEPEIHLOrO
Baroporo kiacy kommaniii Liebherr, Komatsu,
JCB BHKOpPHCTOBYIOTh TiIpOCTATHYHI TPaHCMi-
cii. 3acrocyBanHss OI' € Ba)KJIIMBOIO YMOBOIO
MiZIBUIICHHS EKCIUTyaTalllHHUX XapaKTEePUCTHK
(¢poHTaNIBHOrO HaBaHTaXKyBaya [1, 2, 3, 4].

AHaniz myoaikanii

3a JaHWMU YHMCIEHHUX JIOCTIPKEHb BH3HA-
4yeHo, mo 10 70 % BimMOB y poOOTi cydacHUX
MOOUTFHUX MalIMH MPUNAJIA€ HA YaCTKY T1Ipor-
puBona [5, 6]. Y mporeci ekcruryaraitii OI' de-
pe3 3HOIIYBaHHSA POOOYMX IOBEPXOHb 301Ib-
HIYIOTBCS 3230PH B PYXJIMBHX CIPSKEHHSX elie-
MEHTIB TiJPONPHUBO/A, a OTXKE, 30UIBIIYIOTHCS
Butokd PP i BinOyBaeThCst 3HMIKEHHS MPOIYK-
TUBHOCTI MalllMHH. 3HOIIYBAaHHS POOOYMX ITO-
BEPXOHBb arperariB TiAPONPHBO/A € PE3yJbTa-
TOM CHJIOBOI B3a€MOJII MiKpopenbedy Croy-
YEHUX MOBEPXOHb Y MPHCYTHOCTI MacTHUIIBHOTO
Matepiany, sikum € PP [6, 7, §].

Bigomo, 1m0 pecypc arperaris TiponprBoaa
BHU3HAYAETHCS (DI3MKO-XIMIYHMMHU BIIACTHUBOCTSI-
Mu PP 1 yacTkoBO 11 31aTHICTIO 3MEHINYBaTH
MUTOME HABAHTAXXCHHS B KOHTAKTI CIIOTY4YEHHX
pyxiuBUX ToBepxoHb [7, 8]. Tigpoarperatu
BIM, 30kpeMa (ppoHTaIBHOrO HaBaHTAXKyBaua,
MPAIIOI0Th B YMOBaX HECTAIHMX PEKHMIB HaBaH-
TaxkeHHs. [ IbOTO peXXUMy POOOTH BUKOPHC-
TOBYIOTh T'PAaHUYHHUIA PEKHM 3MAIlleHHS B PyX-
JUBHUX TPUOOCHONYyYEHHX. 3a TPaHUYHOTO pe-
UMY 3MAallIeHHs B MPHCYTHOCTI MacTHUIBHOTO

MaTepiaidy MOJiNl MOBEPXOHb TEPTs Bi0OyBa€Th-
Csl 3aBJISIKM MAaCTHJIBHIH TUTIBII, SIKa YTBOPIOETH-
sl Ha TXHIX MOBEPXHSX 3 MOBEPXHEBO-aKTHBHUX
pedoBuH (ITAP), mo Hanexats 10 ckiaxy PP [8,
9]. PyiinyBaHHS TpaHUYHOI MACTHUJIBHOI IIIBKU
CYNPOBO/IXKYETHCS TIOSIBOIO  CXOIUTIOBAHHS Ta
3aijaHHA PYXJHMBHUX CIIONYYEHUX ITOBEPXOHb.
HacnizkoM 1poro € minBUIEHE 3HONIYBAHHS
nerajnei rigpoarperartis [6]. Ll oOcTaBuHa 3y-
MOBJIIOE 3HAYEHHS SIKOCTI SIK TOBEPXHEBOTO
apy IMOBEPXOHb PYXJIMBHX CIHOJIY4YEHb, TakK 1
PP Ha mpame3natHICTh €NEMEHTIB TipONpUBO-
1y, 110 3aCTOCOBYIOTh. 3JaTHICTh MaCTHJIbHOL
wtiBku PP posninsTu moBepxHi TepTs BHU3HAUa-
€TBCSl MIIHICTIO cTpyKTypoBanux mmapis [1AP,
a7icopOOBaHMX Ha CIIONyYSHUX TOBEPXHSX, TOO-
TO TXHBOIO HECHOO 31aTHICTIO [9, 10].

VY mpomeci ekcrutyaralii TiIponpuBoja Tpa-
HcMicil BimOyBaeThesi crapinHs PP [6, &, 9],
TOOTO BiOYBA€THCS MOTIpUICHHS 11 eKCIuTyaTa-
HIHHUX BJIACTUBOCTEH, 30KpeMa 3MEHIICHHS
HECHOI 3JaTHOCTI MaCTHJIBHOI TUIIBKH, SIKE MPH-
3BOJINTH JIO TIJBUIIEHHS 3HOIIYBaHHS IOBEp-
XO0Hb pyxauBux crnonydens OI'T [10].

Merta i nocTaHOBKa 3aBIaHHA

Meroro poboTH € aHaii3 BIUIMBY HapoOITKY
PP na mBuakicts 3Minn 00’emuoro KK/ akcia-
JBHO-TIOPIIHEBOIO  TiIpoMOTOpa  TpaHcMicii
(dpoHTaNBHOTO HaBaHTaXXyBaya. [IJis1 MOCSTHEH-
HSl TIOCTABIICHOI METH HEOOXIJHO EeKCIIepHMEH-
TaJBHO JOCIIANTH BIUIUB TepMiHy HapoOiTKy PP
Ha 3MmiHu 00’emuHoro KKJI rizpomoropa ¢pon-
TaJBHOTO HaBaHTAXXyBauya.

PesynbTatu aociinkeHb
Haitvacrimme B rigponpuBonax BJIM 3acrto-
COBYIOTh  aKCiallbHO-TIOPIIHEBI  peryiboBaHi
HACOCH Ta aKCiaJbHO-TIOPIIHEBI HEperyaboBaHi
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rimpomoropu. Lli Tigpoarperatn € HaWOUTBII
KOIITOBHUMH €IEMEHTaMH TiIpoNpuBOIa, a
TAKO)X TAaKUMH, IO BH3HAYAIOTH Ipalle3/iarT-
HICTb T1JPONPHUBOIB MAIIMHU 3aralioM.

AKcCialbHO-TIOPIIHEBUH HeperyabOBaHUH Ti-
JIPOMOTOP € HaWOUIbII HaBaHTA)KCHMM arpera-
toM OI'T ¢poHTanpHOro HaBaHTaxyBaua. Lle
3YMOBJICHE CYKYITHICTIO 3O0BHIIIHIX HaBaHTa-
KEHb 1 BHYTPINIHIX 30yprOBaHb TPaHCMICIi, 110
JIIOTh Ha MammuHy. ToMy siK 00 €KT IbOTO J0C-
JIDKEHHS po3risaaaBcs rigpomorop MII-90. Sk
PP 3acrocoByBanocs rigpaBiidyHE MaCTHIIO
MANITOU HUILE HYDRAULIQUE ISO
HV46 3 pizaum HapobitkoM. Binbip mpob 3miii-
CHIOBAaBC 13 CHCTEMH MPHUBOJA TpaHCMICIT (po-
HTaJdbHOro HaBaHTaxyBaya [IMTC-1200. Bnac-
tuBocTi PP Bimmorimaroth cranmapry ISO HV
46. Hecua 3maTtHiCTh MAacTWIbHOI ILTIBKA PP
BH3HAYajacs 3a METOJMKOI0 Ha TPHUCTPOI, sIKi
HaBeJeH1 B poboTax [8, 9].

Bunpobysanns rigpomoropa MII-90 3mitic-
HIOBAJIMCS Ha CTEHJII, CXeMa SKOTO HaBejleHa Ha
puc. 1.
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Puc. 1 Cxema crenza TiarHOCTHKH TiApOMOTOpa:
1 — Hacoc; 2 — rifApoiHig HarHiTaHHS; 3 — Ti-
JpOMOTOP; 4 — JiHIsL IPEHAXKY; 5 — TiAPONiHis
HU3BKOTO THCKY; 6 — TIOKa3HUK TEMIIEpaTypH;
7 — Gak; 8 — 3nMBaNbHA JiHIA, 9 — MaCISHHN
pamiatop; 10 — JiHis BcMOKTyBaHHs;, 11 —
¢GineTp; 12 — BakyymMMeTp; 13 — po3oaiIbHUK
KepyBaHHS; 14 — cepBommtinap; 15 — 3amo0i-
JKHUW KJIaraH MipKuBIIeHHs; 16, 17 — 3BopoT-
HI KJIanany; 18 — akcialbHO-TUTYHXEPHHUN Ha-
coc; 19 — nacoc mimkuBienns; 20 — akciajb-
HO-TUTYH)KEpHHU TigpoMoTop; 21 — 4OBHHKO-
BHH 30JIOTHUK IIKUBIACHHS, 22 — KIIanaH IIi-
JokuBIeHHs; 23, 24, 32, 33 — 3anmo0iKHI Kia-
nanu; 25 — BUTpaToMip (MYWIBHUK DiIUHHA
HDKY-40/1,6), 26 — ButpaToMip (IYMIEHHK
pinuan 11IDKY-40/0,6), 27 — eneKkTpoaBUTYH;
28 — HaBaHTaXyBaJTbLHUM HacoC; 29 — maTIUK
TtHucKy; 30 — Butparomip (imamkarop WPE-
200); 31 — po3noAiNbHUK; 34 — MATYHUK YacTo-
TH 00epTaHHS

CreHa npalioe B TaKKMid CIOCIO: T1IPOMOTOD,
[0 BUOPOOOBYIOTh, BCTAHOBIIOIOTH Ha CTEHJI
3rizHo 3 puc. 1. PP mporpiBaeThes 1o pobovoi
temrneparypu (323 K), Baxiab kepyBaHHS cep-
BOLIMJIIHpa 4 BCTAHOBJIOIOTH B KpaifHE TONO-
KEHHSI.

Tuck y miHii HarHITaHHS 2 CTBOPIOETHCS Ta-
JIbMYBaHHSIM BHXIJIHOTO Bajia Tigpomotopa 20
HABaHTa)XXYBAJILHOIO CTaHIli€l0. [ambpMyBaHHS
3IIACHIOEThCS B JUHAMIYHOMY PEKHMI, TOOTO
BaJ rigpomoTopa 20 o0epTaeThCs Mija 3aJaHUM
HaBaHTaXeHHsIM. [lukimorpamMa HaBaHTaKEHHS
TiIpOMOTOpa Ha CTEHJi HaBelcHa Ha pHc. 2.
st aBTOMaTH3aIii KOHTPONIO TapaMerpiB i
KEepyBaHHS B JIIHIIO HaTHITAHHs 2 BCTaHOBJICHHI
JAaTYMK THCKY 3 aHAJOTOBHM €JIEKTPHYHUM BU-
XIIHUM CHTHAIOM 29.
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235
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Puc. 2 lluknorpama HaBaHTa)KEHHsI T1IPOMOTO-
pa Ha CTeH/Ii 1arHOCTUKHU.

Temneparypa PP koHTposrO€TBCSI TEPMOME-
TpoM 6. V IiHII0 HU3BKOTO THCKY 5 BOYJOBaHUI
Butpatomip 30 (imaukarop Butpatn WPE-200).
V niHito apenaxy 4 BOynoBaHUI BUTpaTOMip 26
(mumnphuK pignau HDKY-40/0,6). [MapanensHo
3arjylIeHOMY KaHally KJIanaHa MiKUBJIeHHS 22
(koprryc rigpomoropa 20) MiAKIIOYEHO BHUTpa-
ToMip 25 (miunnbHuK piguau HDKY-40/1,6).

ExcniepuMeHTalbHI  TOCTIDKEHHS MO0
BIUTMBY HapoOiTky PP Ha mBHakicTe 3MiHH
o0’emroro KKJ[ rimpomoTropa HaBaHTa)x<yBaua
MII-90 3pificHIOBaINCS 3@ TAKMX YMOB:

— Temmnepatypa PP — =323 K;

— yacrota o0epTaHHS MPUBOJHOTO BaJla Ha-
coca—n=25c¢";

— mHapobitok PP BapitoBaBcs B Mexkax T =
0...720 mororomuH i3 kpokoMm 200 MOTOrO/INH;

— uucrora PP nHe mmwkue 10 xmacy 3a JCT
17216-2001;
yac BUNpoOyBaHHs jopiBHIOBaB 40 ro-

JIUH;

— THCK Yy JiHii HarHiTaHHS — 26,5 MIla, am-
rityna konuBansas — 6MIla, yacrora KonnBaH-
Hsa — 0,2 ¢ (mukIorpamMa Ha puc. 2).

Jnst 3niicHeHHs BUMPOOYBaHb BHKOPHCTO-
ByBaJIUCs JBa HOBI rizpomoropu MII-90, Buro-
toriieHi 3a TY 3 Ykpainu 5786106.010-93.
O0’emunit KKJ[ rimpomoropa BH3HauYamu 3a
3anexHicTio [11]:
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ne Vo — poboumii 00°eM TiIpoMoTOpa; #,, — Yac-
TOTa OOEpPTaHHs BUXIAHOI JIAHKHM TiAPOMOTOPA;
(g — BUTpATa, MO BUMIPIOBAIACS BUTPATOMIPOM
30 na Buxoxai 3 rigpomoropa; (Qy — BuToK PPy
JpeHaxHy NiHio; O,, — BUTOK PP uepe3 kmanan
T KUBIIEHHS.

IBuakicts 3Miau 00’emuoro KK/ rimpomo-
TOpa BU3HAYAIU 32 BUPA3OM
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ne M, » Ny, ~ MOYATKOBA i CKIHYEHHA BEINYN-
Hu 00’emuoro KKJI rinpomoropa; T,, — TpuBa-
JICTh OJJHOTO BHIIPOOYBaHHSI.

3a pe3yibraTaMd  BUIIPOOyBaHHs Oyja
OoTpMMaHa eMmmipudHa (QYHKIS perpecii, Mo
OIUCYE 3aJISKHICTh IIBUAKOCTI 3MiHHU 00’€M-
noro KK/ rizpomoropa OI'T Bix HecHOI 31aT-
HOCT1 MaCTHIILHOI TUTiBKH PP:

10,6107

Vou == - 3)
1-0,38-¢~

I'padix 3aJeKHOCTI IMIBUAKOCTI  3MIHH

o6’emuoro KKJI rigpomoTopa V., BiI HECHOI
3JATHOCTI MacTWIBHOI ITIBKK PP N BinmosigHO
1o GyHkuii perpecii (3) HaBeneHo Ha puc. 3.

08 1 12 N.H

Puc. 3. 3amexHiCTh MMIBUIKOCTI 3MIHH 00 €M-
noro KKJI rizpomoropa Bij HeCHOI 31aTHOC-
Ti MacTUIbHOI Bk PP

Anamiz  emmipuynoi  QyHkmii  perpecii
(puc. 3) neMOHCTpye, MO0 B pa3i 3MEHIICHHS
HECHOI 31aTHOCTI MacTWIbHOI IuiiBku PP cmo-
CTEepIraeThCsi 30UIBIICHHS IMIBUAKOCTI 3MIHU
o6’emuoro KKJI rimpomoropa. Lleit unHHMK
CBIMYHUTH TPO 30UIBIICHHS IIBUIKOCTI 3HOIIY-

BaHHS MMOBEPXOHb PYXJIMBUX CIONYy4YeHb Tipo-
MOTOpA, a OT)KE, PO 30LIbIICHHS BUTOKIB

BucHoeku

3MEHIIEHHS HECHOI 34aTHOCTI MacCTHJIBHOI
Bk PP y npomeci excrmyaranii 5JIM Bu3Ha-
Yae 3a IHIIMX PIBHUX YMOB 30UTbIICHHS IIBU/I-
kocti 3MmiHM 06’emuoro KKJI rizpomoropa,
3YMOBJICHOT'O MiJBUINEHAM 3HOIIYBAHHAM I10-
BEPXOHB CIIONYYCHb.

Jlyis 3amoOiraHHs MiJBUINEHOTO 3HOIIYBaH-
Hi PYXJMBHX MOBepXoHb cmomydeHb OI'T y
nporeci ekcruryaranii B/IM HeobximHO 3acto-
coByBatu PP, HecHa 31aTHICTh MAaCTHJIBHOI ILTi-
BKH SIKOI € BUIIE 32 TPAHUYHO MPUITYCTUME 3Ha-
YeHHSI.
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XapKiBChKHHA HalliOHAIbHHUH aBTOMOOLIBHO-
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Ouenka BJAMSIHASA HaApaOoTKu padoueil KUAKOCTH
HA BBIXOAHbIE MAPAMETPbI THAPOMOTOPA
TpaHcMuccHH GPOHTAIBLHOIO MOIPY3YHKA
Annomayun.  Buinonnenvl  dKCnepumenmanivbHvle
UCCNIeO08AHUS GIUAHUA HAPAOOMKU padouell HCUOKO-
cmu (P)XK) na ckopocme usmenenusi 00bemMHo20 Ko-
agpgpuyuenma nonesnoco oeticmeus (KII) euopo-
MOmopa 06beMHO20 UOPONPUBOOd MPAHCMUCCUU
(OI'T) gpponmanvroco noepysuuka. Iloxazano, umo
yeenuuenue napabomru PXK 6 npoyecce sxcniayama-
Yuu MAwuHsl onpeoensiem npu npovux pasHulx Ycio-
BUAX YGelUuYeHUue CKOPOCMU USMEHEHUsT 00beMHO20
K[ 2uopomomopa OI'T.

Knrouesvle cnosa: gponmanvisiti noepysuux, 00o-
EMHbIUL 2UOPONPUBOD MPAHCMUCCUU, PAdOUAsT JHCUO-
KOCHMb, 2UOPOMOMOp, Hecywjas CnocobHocms cma-
30unoll naenxu, usnoc, KI/J.
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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
system of the PMTS-1200 front loader. The experi-
mental ones were carried out under the following
conditions: WF temperature, t = 323 K, rotational
speed of the pump drive shaft, n =25 s, the operat-
ing time of the WF varied within the range of T = 0—
720 motor-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,
vibration amplitude 6 MPa, vibration frequency
0.2 5. 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.
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