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BCTAHOBJIEHHA PAIIIOHAJIBHUX TAPAMETPIB TEMIIEPATYPU l?.OBO‘-IOi
PIAUHN Y T'TAPOITPUBOAI EKCKABATOPA YETBEPTOI PO3SMIPHOI I'PYIIN
3A PI3BHUX YMOB EKCILTYATAIII

Mimonos 1. I'., Iloropinmii 1. B., ®exouxos M. B.
XapkiBCbKHH HAlliOHAJILHUH aBTOMOOIIbHO-10POKHiN YHIBepcHTEeT

Anomauin. Y cmammi posensinymo 2ioponpugio cyudacHo20 excKagamopd, Ha AKOMY 6CHIAHOGIEHO
6NIUG MeMnepamypu pooo4ol piOuHY HA NOMYHCHICMb, ) 3ANEHCHOCMI 610 MEXHIYHO20 CMAHY 2i0po
enemenmis. 1lpogedeni 00CnioicenHs NoKA3alU, Wo HO8i HACOCU Ul AKI Marmb eKCniLyamayiiHul 3HoC,
Maromy pizHy payioHaibHy memnepamypy pobouoi piouHu.

Knrouoei crosa: poboua piouna, 6HympiwiHi UMOKU, eBeKxmusHicms MauiluH, cmaobiiizayis memne-

pamypu, ROMYHCHICMb.

Beryn

HemoxnmBo ysBUTH CcydyacHi OyaiBenbHi
MaluHu 0e3 OCHAIEHHS iX TiIpaBIiuHUM NpH-
BojioM. Pobora rigponpuBony y 3Ha4HIA Mipi
BU3Ha4Ya€ e(DEKTHBHICTh eKCIUTyaTallii, K OKpe-
MOi MalllMHH, TaK 1 BChOI'O MapKy, SKUH CKiIaja-
€ThCSI 3 HOBHX 1 ctapux MamuH [1, 4]. Epextus-
HICTh Tipo¢iKOBAaHNX MAIIWH 3a0€3MeTIyEThCS Y
nporeci iX KOHCTPYIOBaHHsI, BUTOTOBJICHHS, a
TaKOX EKCIUTyaTallii, e BayKJIMBY pOJIb BiJirpa-
I0Th TIapaMeTpu PoOod0i PiTMHM: CTYMIiHB ii 3a-
OpynHeHHst 1 Temmneparypa (B’s3kicth) [3, 5].
BrumB temmnepatypu po6odoi piamHM Ha edek-
TUBHICTh POOOTH TiAPONPUBOLY 1 MOMKIHBICTh
VIPaBIiHHSA  TPANE3JATHICTIO  TiqPOIPHBOMY
3a JIONOMOTOI0 TEMIIepaTypy JOCIiIKEHI HeJ0-
CTaTHBO.

AHaJi3 myOaikanii

Poboui piavHU TiIPONPUBOIIB BHUKOPUCTO-
BYIOTBCS SIK poOOUE TiJIO /7Sl IPUBEICHHS B JIi0
pi3HUX arperaTiB i MexaHi3miB. JlomaTkoBo po-
004l piAUHM TiIPONPHBOAIBR 3a0€3MeUyOTh Ma-
IICHHS TIOBEPXOHb TEPTA JeTajell eJIEeMEHTIB
TiIPOCUCTEMH; THM CaMHM 3a0e3Meuy€eThCs Tell-
JNO00OMIH MIXK eJeMEHTaMH TiJ[POCHCTEMH Ta
BiJIaBaHHS TEIUIA Y HABKOJIMIIHE CEPEAOBHUILE 1
3axXHCT eJIEMEHTIB TiAPOIPHUBOLY BiJl KOPO3ii.

Jnis TimpaBIiYHUX TPHUBOJIIB €KCKaBaTOPIB
CJiJi BHKOPHCTOBYBATH PYXJIMBI 1 IpaKTHY-
HO HECTHUCIIMBI PiAMHY, 110 3[aTHI MpalloBaTH B
HIMPOKOMY Jiiara3oHi Temmepatyp (Big +90 no -
40 °C i HmKYe) Ta 3a MIABHIICHOTO THCKY (JI0
100 MlIla). ToMmy pigvHM AAS TiIPOCHCTEM TO-
BUHHI: MaTH BHCOKY TEMIEparypy KHITiHHS i
HU3BKY TEMIIEpaTypy 3aMep3aHHs, J00pi 3Ma-
IIyBaJIbHI  BJIACTHBOCTI, HEBEIUKY B’S3KICTB 1
JI00pi B’A3KICHO-TEMIIEPaTypHi BIACTHBOCTI, SIKi
0 3abe3medyBany J00pe MEPETiKaHHS; HE YTBO-

proBanu TpoOOK 3a poboUMx TemrmepaTryp 1 He
3MIHIOBAJIHCS B 00 €Mi 3 11 3MiHOIO.

OpHUM 3 MIEePCIEKTUBHUX HAIPSIMIB Y BU3HA-
YeHHI palioHAIBHOI TeMmepaTypu poOodYoi pi-
JUHH € PO3poOKa HOBUX KOHCTPYKIIH Teroo0-
MiHHHKIB, HarpiBayiB JiarHOCTUYHUX MPUIALIIB,
SKi 3MOXYTh JaBaTH OI[IHKY TE€XHIYHOTO CTaHY
OKpPEMHX €JIEMEHTIB Ta TiAPOIPUBOIY B ILJIOMY.
BceraHoBiieHHsT palioHALHOI TEMIIEpaTypu po-
00401 piAMHU K HEOOXiAHWI MapameTp riapas-
JIYHOI CUCTEMH € 00O0B’SI3KOBUM Y pa3i BUKOPH-
CTaHHs CY4aCHUX METOJIB IiJABHUILECHHS e)eKTHU-
BHOCTI €KCIUTyaTallii, TeXHIYHOTO OOCIyTroBY-
BaHHS Ta PEMOHTY TiIpaBIiYHUX TIPUBO/IB.

Mera i mocTaHOBKa 3aB/IaHHA
MeToro cTaTTi € BCTaHOBJICHHS pauiOHAJIbHUX
napaMeTpiB TeMmreparypu pobodoi piauHH Yy
T1IPOTIPUBO/II €KCKABATOPIiB YETBEPTOI PO3MIip-
HOI TPYIH, B 3aJIE)KHOCTI BiJl TEXHIYHOT'O CTaHY
TiIpOETIEMEHTIB Ta YMOB €KCILTyaTallii.

OcHoBHa YacTHHA

Juis mocmipKeHHs bOTO BIUIMBY BUKOPHUCTAEMO
JAHLIOT TOCHIAOBHO CIOJYYEHHX arperaTis
rizponpuBoy ekckaBatopa EO-4125: nacoc —
PO3MOAIIBHUK — TiAPOABUTYH (T1APOLMIIHAD) —
PO3MOAIIBHUK - GiNbTp — 0aK, Ta PO3AITMMO Ha
JIUHIAHI AUISHKKA 1 MicueBi omopu. Jlis BuU3HA-
YEHHS MOTYKHOCTI, IO MiJABOAMTHCSA 110 TiIPO
JIBUTYHA, 3aJIEKHO Bij TemmepaTypu (B’ sA3KIiCTh)
pobodoi piauHu 1 3aranbHOTO 00’eMHOTO KKJ]I
T1IPOTIPUBOly BUKOPHCTOBYBAJacsl HACTYIHA
MaTeMaTHYHa MOJIEINb

NaB(tk’nq): NH(tk’nq)_

n 1)
—>.Ap; (tk Mg ) Q (tk Mg )
i1
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ae N, (tk ,nq) — TiAipaBJivyHa MOTYXHICTh HACO-
ca 3aJIe)KHO BiJ Temmeparypu pobodoi pinuHH i
koe(inieHTa nogadi; Ap; (tk Mg ), AQ; (tk ,nq) -

BI/ITOBITHO BTPATH THUCKY 1 BUTpaTa Ha | -X mi-
JISTHKaX 3aJIe)KHO BiJl TeMreparypu pobodoi pi-
JIUHY 1 Koe(illieHTa moiayi.

I'pannyHi 3HAYeHHS BHYTPINIHIX BUTOKIB Yy Ha-
coci mpubau3Ho B 50 pa3iB MepeBUIIYIOTh 3Ha-
YeHHS BHYTPILIHIX BUTOKIB Y PO3NOJIILHUKY i B
COTHI pa3iB — y Tigpomwmiaapi [2, 5, 7] i Bu3Ha-
4aloTh, B OCHOBHOMY, 00 emumii KKJI Bcporo
TiIponpuBOY. 3arajbHe JOMyCTUME 3HHKCHHS
0o6’emaoro KKJ| rimpompuBony BH3HAYaETHCA
MOJIMBICTIO ~ BHKOHaHHS  (DYHKIIIOHAJIIEHOTO
MpHU3HAYEHHS, CKOHOMIYHOK JOLIIBHICTIO BH-
KOpUCTaHHS abo 3abe3medeHusM 6e3nexu [2, 7].
Kepyrounce My mojoXeHHAMH Oy po3TJis-
HyTi Hacocu 3 N=0,98, 0,8 1 0,65 (HOBWMIA, TpaHu-
YHUH CTaH 32 €KOHOMIYHHUM KPUTEPIEM 1 TeXHi-
YHUA TPaHWYHWHA CTaH YHACNIJIOK BTPaTH Tpa-
[E3aTHOCTI) B iHTepBaii Temnepatyp Big 10 mo
70 °C.

BB Temmepatypu poOouoi piauHU Ha
BHYTPIIIHI BUTOKH TiIpoarperariB TigponpHUBoO-
Jly BU3HAUaBCS 32 HACTYITHOIO 3aJISKHICTIO [3]

Q=Q,+Q, +Qu =

3 U.S
=nd,N APSy = C; n (2)
12u0(50j L
t
TAPS
+ 2 +Qp + Quy.
12 (50) InB
Pole ) Tr

ae Qu, Qp, Qv — BIANOBIIHO BHYTPIIIHI MEpeTi-
KaHHS B HACOCi, pO3MOAUIBHUKY Ta T1IpOLHIIiH-
Ipi; Ap = pi-p; — PI3HMIS THCKIB Ha BXOJi ¥
BUXOJi Hacoca; Sy, S p — BIAMOBIAHO 3a30pH B
MOPIIHEBOMY 1 B PO3MOAUILHOMY OJIOKax Haco-
ca; N — kxinbkicTs mopmmHiB y Hacoci; U, dn —
cepeiHs IIBUAKICTE PyXy 1 AlaMeTp MOPIIHS
Hacoca; R, r — BiAODOBIAHO BiACTaHl Bif Ocl IO
30BHIIIHBOI Ta BHYTPINIHBOI KPOMOK PO3MO/Ii-
JILHOT'O OTBOPY Hacoca; L — MoBXKHMHA YIIIbHIO-
BaJIbHOI YaCTMHM MOPIIHS Hacoca; M — IMoKa3-
HUK CTYIICHsI, 3aJI)KHUI BiJ] BIACTUBOCTEH pO-
00401 piauHY; L — AMHAMIYHA B’ A3KiCTh poO0UOi
piauHU.

T'iapopo3noainbHukH, (GUILTPHU TiIPOIPUBO-
Oy € CKJIQAHUMH TiIpaBIiYHUMU ONOPaMH i HeE

MIITAI0TECA aHATITHIHOMY pO3paxyHKy. Tomy
TiIpaBIiuHi XapaKTEpPUCTHKH LIUX TiApoarpera-
TiB BH3HAYAIOTHCS EKCIEPHMEHTAIBHUM IIUIS-
XOM 1 BKa3yIOThCS B TEXHIYHIM TOKyMEHTAIlil
(MacrmopTHUX TAaHUX arperara).

3a BUTpAT i B A3KOCTI, 110 BiAPI3HIIOTHCS Bij
3a3HAYCHUX y MACMOPTHHUX JAaHHUX, BTPATH THCKY
JOPiBHIOIOTH [1, 3]

Q m v n
APei =Apg, | == | | -1, 3
Poi = APgx Q, v, 3)

ne Apg, — BTpaTH THCKY B Tiapoarperati 3a

HOMIHAJIFHOI BUTPATH ¥ HOMIHAJBHOI B’SI3KOCTI;
APqgi — BTpaTH THCKY B Tiipoarperari 3a pospa-

XYHKOBOI
B’SI3KOCTI.

[Ipu iboMy A1 JTaMiHAPHOTO PEXUMY MOKa-
3HHKH CTymeHs M = 1, n = 1, a npu TypOymneHT-
HOMY — M = 2, n = (. BHacmiok BENIHUKOI Kijb-
KOCTi MICLIEBMX OMNOpPIiB y IMX TiIpoarperarax
BUHUKA€ HECTIUKUU TEpexiHuN pPEeXuM pPyXy
po6ouoi piguau. Tomy 6epyts m = 1,75 ... 1,85,
n=0,15 ... 0,25.

BrpaTtu TimpaBimigHOI MOTYXHOCTI Ha OKpe-
MUX JTUTSTHKaX TiIpOTIPUBOIY

BUTpaTH U 32 PO3PAXyHKOBOI

AN; = Ap; -Q;. (4)

31 30inbLICHHAM TeMIlepaTypu pobouoi pi-
JUHU 11 B’SI3KICTh 3MEHINYETHCS 1 3MEHIITYIOThCSI
BTPATH TUCKY 1 MOTY>KHOCTI B MaricTpaisix ripo
npuBony. OpxHak Opu 1IbOMY 301IBLIYIOTHCS
BHYTpIIIHI TEPETIKaHHSA TiJ[poarperaTiB, Mo
Bejie 710 301IbIICHHS BTPAT MOTY>KHOCTI.

Hogi nacocu (n = 0,98), niiicHo, HalOLIBITY
HOTY)XKHICTh TIOAIOTh 0 TiJAPOABUTYHA 32 TEM-
neparypu 50 °C (kpusa 1, puc. 1).
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Puc. 1. Brums temriepatypu po60odoi pimiHA Ha
MOTYXKHICTh, IO HAJIXOAUTH JI0 TiJPOIBUTYHA



100

Bicuuk XHALY, Bun. 95, 2021

OnHak mij yac eKCIuTyaTaniiHoOro 3HOCY Ha-
coca 1 3MEHIICHHS HOro KoedimieHTa momadi
3MEHIIYEThCA 1 TeMmeparypa, 3a SKOi HaHOib-
ma TOTYXXHICTh HAIXOAWTh IO TiIPOJBHIYHA.
Jns HacociB, M0 MaroTh KoediIlieHT momadi
piamii 0,8, 1 Temmneparypa nopiBHioe 30 ...
35 °C (xpuBa 2, puc. 1), a 111 HacociB, MO Ma-
101 = 0,65, — 10..20 °C (xpuBa 3, puc. 1).

BucHosku

TakuM YWHOM, MIPOBENEHI AOCIiIKEHHS IO~
Ka3alld, 10 HOBI HACOCH # SKi MalOTh eKCILTya-
TaIifHUI 3HOC, MalOTh Pi3HY pallioHAIBHY TEM-
neparypy po0odoi pimuHu. 3a paiioHATBHUX
3Ha4YeHb TEMIEPATypH 10 TAPOABUTYHA 3HOILE-
HUMHM HacocaMH Moxe OyTu moJaHa Maibke
BJBiUi Oinbla MOTYXKHICTh, HiX mpu 50 °C,
PEKOMEHIOBaHOT [Tl HOBHUX HacociB (kpusa 1, 2
i 3, puc. 1). [IpuBogHa OTYXHICTH Hacoca MPH
BOMY MIPAKTUYHO HE 3MIHIOETHCH.
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Establishment of rational parameters of
temperature of working liquid in the hydraulic
drive of the excavator of the fourth dimensional
group at different equipment

Abstract. The article considers the hydraulic drive of
a modern excavator on which the influence of the
working fluid temperature on the power is estab-
lished, depending on the technical condition of the
hydraulic elements. Studies have shown that new
pumps and which have operating wear, have differ-
ent rational temperature of the working fluid. It is
impossible to imagine modern construction machines
without equipping them with a hydraulic drive. The
operation of the hydraulic drive largely determines
the efficiency of operation of both a single machine
and the entire fleet, which consists of new and old
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machines . The efficiency of hydrated machines is
ensured in their design, manufacture, and operation,
where an important role is played by the parameters
of the working fluid: the degree of its contamination
and temperature (viscosity). The influence of the
temperature of the working fluid on the efficiency of
the hydraulic drive and the ability to control the
efficiency of the hydraulic drive with the help of tem-
perature have not been studied enough. One of the
promising areas in determining the rational tempera-
ture of the working fluid is the development of new
designs of heat exchangers, heaters, diagnostic de-
vices, which will be able to assess the technical con-
dition of individual elements and the hydraulic drive
as a whole. Establishing a rational temperature of
the working fluid as a necessary parameter of the
hydraulic system is mandatory when using modern
methods to increase the efficiency of operation,
maintenance and repair of hydraulic drives. With
increasing temperature of the working fluid, its vis-
cosity decreases and the loss of pressure and power
in the mains of the hydraulic drive. However, this
increases the internal flow of hydraulic units, which
leads to an increase in power loss. Studies have
shown that new pumps and which have operational
wear, have different rational temperature of the

working fluid. At rational values of temperature to
the hydraulic motor the worn out pumps can give
almost twice more power, than at 50 ° C, recom-
mended for new pumps. The driving power of the
pump, thus, practically does not change.

Key words: working fluid, internal leaks,
machine efficiency, temperature stabilization, sad-
ness.
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