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Structure Improvement of Port Plate in Low Speed High Torque
Water Hydraulic Motor Based on Dynamic Mesh Technology

Gao Dianrong Wang Zhiqiang Huang Yao
(College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract. Taking low speed high torque water hydraulic motor as the main research object, the movement
of port plate, rotor and piston were simulated by the dynamic mesh technique and UDF (user defined
function) in Fluent. And 3-D internal flow field of water hydraulic motor and the model with damping
groove were computed numerically. Based on the minimum through-flow area equation and the formula of
pressure change, the mathematical model of the pressure of plunger cavity was established at various
percolation angles. The research showed that the original model of plunger cavity had significant pressure
overshoot, pressure oscillation, pressure surge, and velocity jump. When the model was modified, the
internal flow field of plunger cavity became more stable, so that the shock in valve port process could be
effectively reduced and the phenomenon of pressure rise was reduced and the oscillation amplitude and
time were decreased. The aim of pre-loading were well achieved. It was also found that the larger the
percolation angle of damping groove was, the more effective the pre-loading was. The research could be
an important reference for port plate optimal design.
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Fig.2 Internal flow channel of water hydraulic motor

1.1 ZMEEREET

2y A T 35 Xk A R E SCR FE R A 2, 9 HL
X A 0 LA BT 2SR, AR DAY 3 2 R
Z o [FIF, 3 A% 1 iz 3l 2 il it UDF (User defined
function) %E Y, 3 > iy 2 AT RS2 B L0 B A 2% 19 38R
188 KT

R38R HH R K TR 5 Ik 7R AR A A~ £ 2s
gy, 73 3 e By iR AT FE B T A HR 2 A 6 T TEC O 4T A
P14 R Jil e Sl FIAE ZE A X T L FL AR 18] 1 11 5 H ks
By XF T ZE IR E B9 3202 gl , HAR [n) A 46 58—
A sE B TN AE AR AR . S Ik il Al 228
TSR EAT S5 e P A S5 iz s LA . 5 A
BRI - A L s s A P KR Sk B A
W /N BT R REE

HY T 2 2, i BE AT I A I 2R 4 L B
GV HC R AR, T ol B Y (BT R a1 rad
I, REZE AR ) B 2l 19 BE 2 ) 5 FT A5 AT 2 I 5 A 46
DA B A28 i) AP 20 S 38 Xl 8 IR A 7 3 R AT SR i
B, Hoiz 3h 3@ i UDF () DEFINE _CG_MOTION
MRS, h TRFICK , BRI AT 1
4y
L2 #ME&EH

AR 52 B B0 465 5 5 B R 9 1 2R AT, S ik
SEHET10 10 MPa, 45 % B A I B 264 8 TR 1 A
H, I F09 10 MPa. Bhak i B8 O Fi J7 17,
F & J1 25 0 MPa,

B 5 AR 72 # 3 h 9] L, 3 3 4% Wy B U B
I [) A2 A B, A T A o B AT I R] 0 S K. B
I U 3 R [ A S A A LM — | [R) I i A I i
SR T RE il A5 1, DRGSR AR 2% [0) B 20 45 5 W) Hh
Sl o TR I AR TR e A M T K I A 4 TR
ARG O BT R AR SR 1 s .

R1 BEEEKBEEEEROCHMBLE
Tab.1 Initial position of centroid of retractable

surface in plunger cavity

X AL bR{E Y AR BR{E ZERRE 7 AR
IS

/mm /mm /mm /(°)
1 39. 000 00 0 19.5 0
2 34.95522 25.396 46 19.5 36
3 12. 489 84 38.439 77 19.5 72
4 —12.489 84 38.439 77 19.5 108
5 —34.95522 25.396 46 19.5 144
6 —39.000 00 0 19.5 180
7 —34.95522 —25.396 46 19.5 216
8 —12.489 84 —38.439 77 19.5 252
9 12. 489 84 -38.43977 19.5 288
10 34.95522 —25.396 46 19.5 324
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Fig.4  Pressure distribution of port plate pairs

at different time
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Fig.5 Velocity distribution of port plate pairs

at different time
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Tab.2 Law of plunger motion in an interval
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Fig. 10 Schematic diagram of damping groove
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Tab.3 Parameters of water hydraulic motor
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Tab.4 Dimensions of damping groove and port plate

Z¥ R,/mm ¢,/(°) V/mm® A/mm? r/mm r,/mm h/pum
B 32.5  2.57 226.2 452.4 7 18.5 8
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percolation angles and argument
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