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Asymmetric Analysis of Pressure Distribution in the Gear
Pump’ s Master-Slave Gear Cavity
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Abstract: Based on the distribution features of a gear pump’ s flow field, the asymmetric pressure
distribution in the master-slave gear cavity was analyzed. Taking a certain type high-pressure gear
pump as the research object, the relationship between the radial clearance and the deflection of
gear shaft was analyzed. The nonlinear differential equation of pressure in the transition zone was
established. Comparing the corresponding position pressures of both master and slave gear side
cavities, it could be concluded that the pressure distribution of a gear pump’ s master-slave gear
cavity is asymmetric. The experimental data showed that the corresponding point pressure value
between the experimental and theoretical error is less than 5. 0% . The master and slave pressure
difference is 4. 17 MPa in the transition zone, and the pressure difference is 1. 55 MPa at the end
of high-pressure groove under the rated conditions. This study provides a theoretical basis on the
asymmetric analysis of pressure distribution in the high-pressure gear pump’ s gear cavity and on
the calculation of floating end plates’ overturning torque.
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Table 1 Technological parameters of CBAk gear pump
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Fig. 1 Composition of the floating end plates
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Fig. 2 Overturning torque and wear figure of end plates
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Fig. 3 Force diagram of gear shaft

HH T~ 32 Bl o 8 Ak B T At R A AR ], HL 3%
HEN Sl v 5042 ) ) B A T R B . TR
F= D\ Bl 1 8 il A o0 5 AH 22 Ad = 0.485 4 x
10 mm, B 4% ] (8] B AH 2% Ay, = by, - hy, =
0. 4854 x10 ’mm.

3 WReIETR T

3.1 HRIERIBEBILHH
CBAK 555 2R FH W o %5 B 4544, 145 %6 s ih
o DX a0 DX 0 4 2L A, a0 X /N SR A AT
— AN IFE R0
o DX (Y 2 AR ][RI B Ay O B R g, A
g, PIERA 4, =t (3) , 20 (4) Fios .
bh, bhu

g, =12MS6(1Dg —P) =5 (3)
bh, bhu A
g —lzﬂse(p—po) - - (4)

Kb AWM R 0 NIGEE WL b
VTR [m] (B B2 5 s, S I TOUUSERE 5 p, oA HE A R
s & 7 5 p MARERE R TT 5 p Mad P IX R .
Ak Y DX [T 30 o v IR D) B %) O o
qs, q; F g5 =, = (5),(6),:(7)
Ji7s
R, -R,

qs ZWf?(pg -p) = (R, =R)fiu,, (5)

Re_Ri 3
5]4:Wfi(l7_l70) -(R.-R,)fiu,, (6)

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

#EF ., FIR I ERIEE N 5 6 JE AR 1329
of 3

qs = f'R_(p—po)- (7)
uln

RZ
Keh R IR R, B AR L £ Sl
FTIBE  u, H5 BE TRk B BE 5 S 43 B2 I 5, R,
SRR R, AR A% 0 St AR e £
HCRE A 9152 4 340 Aok 0 [X 4y B ] A 7 =
0. V51 @ = oo, 4E dr ] P38 X H1 725 4k,
S dp FOAT RS R A S R A2k (8) Fors
d d
G+ —q, — 4, — g5 =d%/+K1d*}Z . (8)
Hef K, R T AR B R
Hﬂ?ﬁ@é@@fﬂ%ﬁﬁ%‘: 0, U3 X

Fe A AR 3 T R =X (9) B .

dp  B. , bh (R -R)f}
Lo e (( ) (p, —2p) -
de 2wnV" " 12us, 6us
pof:
o &) . (9)
pln

3.2 HRIRMRH CFD iR
K AR N 58 5 TAE S R AT 3 26
CED 7 " A 2.2 W HBE45 0, 43 B8
B4 58 AR rm (] B A T (1SO VG32) %
PERESHUIN R 2 PR,
®2 WIEHISO VG32 iHHSH
Table 2 Parameters of hydraulic oil ISO VG32
p BNAEE L BRI RIUEEp,

kg-m™? Pa-S K-MPa™' J-kg'-K™' kg-m™

863 0.49 1100 1900 0.0245

e T, CBAK 3 NI E o fi =
E & 4 k.

3% K38 [Pa)
2.013e+07

-7.376e+06

4 CBAK&RHEENRE
Fig. 4 Pressure nephogram of CBAK gear cavity
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Fig. 5 Locations of gear pump test points
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Fig. 6 Pressure curves in the transition
zone of gear cavity
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Fig. 7 Pressure distribution in the high pressure
groove end of gear cavity
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Fig. 8 The pressure distribution on the end plate
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