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Application of Machinery Lubrication in Hydraulic
Servo Proportional System

TANG Shao-nan',  ZHU Xiao-ming"'*,  YANG Li-hong'
(1. School of Mechanical Engineering, University of Shanghai for Science and Technology » Shanghai 200093 , China ;
2. Haogao Mechatronics Technology ( Shanghai) Co., Ltd ., Shanghai 201102 , China )

Abstract: Friction can lead to dead zone and hysteresis in steady state and dynamic characteristics of a
servo proportional system. Machinery lubrication can reduce the maximum static friction force between
servo spool body and chamber, thereby enhance the system response characteristics and improve the control
accuracy. The concept of machinery lubrication was introduced and its mechanism was analyzed in detail. A
dither circuit of machinery lubrication and the method of its adjustment were introduced to conduct a couple

of experiments, whose results verify its application effect in servo proportional system.
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Fig.2 Triangle wave dither circuit
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Fig.3 Sine wave dither circuit
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Fig.4 Test device of thrust and displacement
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Fig.5 Thrust and displacement curve
MIELS AT LA o b T 2R WA RHE i e A 2K F
A R B L 00 R 2 I 2 4
st L Ty — (o MR E B TP A DR 45 e B

A WA Wi 1= AF/F < 100% ,
AF Nt Sy I A A KAl F R
WS T AT A B A HL T . A L 4] 1 £ P A el 9
B 150 Hz MEHRAE 5 5 - G IR IR e e AR B
R K 1 JE 1R 31 » T LAV /N R i 0 0 s 2 81 14 g
7. IR A5 3 9] R 2 P %) riL i i s o
SEASIMERE (0 5 A 4. 9% » W6/ N3 B in B4R 5 19
2.1% o fFEEAEE D) RGN 008/ s ] DAy 20 L 4]
FAY AT AR o 2 p L 08 1 £ iz s ]

6 AR E L 2 AN B PR AR T I K
PRE AR L L Gk LVDT i B 5 iRk .24 V
U8 RIS LR 4 il g AR R st R ]
) B A % 28 I » 30 3 45 1) #4524 B it o — 4 [
FE K IME S, ] LVDT 13 B4 i R AR S F%
T4 7R W » B AL FRAS 2 B AL T 2R, An &l 7 BiF
AROLFIO. i E 7 ol 1, B INERGE S )5 . b5 B
IRATUZR 3 001 1 305 %) e o7 B R 23 /0N » EUIS | B4R
BRI o — R (ELG > 2 o AR 7 A i K B AR
PRI .

M

AR
T

\
oy

I

6 b 151 8] A Joz e 1) ) i e

Fig.6 Test device of proportional valve response time
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Fig.7 Displacement of valve spool at different
dither frequency
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Fig.10 Time domain curve at different dither frequency
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