W42 % 2 TR RKFFHCT F R Vol. 42 No. 2
20124 3 H Journal of Jilin University (Engineering and Technology Edition) Mar. 2012

VBT 5T L Am) Al 2R 48 sh A e A o A B A

BAK,ERF R B, M, F R

(KER#AF ERANMATH ZREAE PO, KFE 030024)

H EREFENGEAEERMFEILEXR R T TLARAREFANRERRAS £ LA E
FRAEAHARBRmEHEREBERNENRAECCE N T X THANRKNE N, B
KEBEXHREEFHESHRAEEN R AFE B MERRRENELYEREL R AN EE
3,8 Hyvos R E AN B E R H ML E w4 %K., B ET LI 25 7 & 4
BN EHRRAERTESREER T R, ReBTAGE NN RE L&
FRE WA FAE L ZRE R RN EEH N, KSR xR 3= F 3 ey
it FEREFHEARFE L,
KBR.REHDGEHREFAN RERAER L E 54|

FESES . TH137 XEKARERS A XEHS.1671-5497(2012)02-0372-05

Analysis and comparison of dynamic characteristics of

hydraulic leveler servo system

HAN He-yong, HUANG Qing-xue, ZHANG Hong, WANG Jian-mei, LI Yu-gui
(Heavy Machinery Engineering Research Center of the Ministry of Education, Taiyuan University of Science and
Technology s Taiyuan 030024, China)

Abstract: A hydraulic servo system was designed for the full hydraulic hot leveler according to the
straightening principle and the processing requirements. The straightening of plate was realized by
control of the displacement of the unsymmetrical cylinder with application of the unsymmetrical servo
valve and the displacement sensor. By solving the transfer functions of the unsymmetrical valve to
control the unsymmetrical hydraulic cylinder and the constant back-pressure cylinder system, both
position control effects of the hydraulic cylinder were analyzed by the simulation software Hyvos. It
was found that the former control is obviously better than latter. The hydraulic cylinder position
control precision and the plate workpiece straightness obtained in the production prototype validated
the designed system. The results provide a guide for the design, simulation and control of the
unsymmetrical hydraulic cylinder controlled by the unsymmetrical valve.
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Fig. 1 Principle of hydraulic system
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Fig.2 Principle of unsymmetrical cylinder

controlled by unsymmetrical valve
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Fig.3 Modal of hydraulic system
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Fig. 4 Step response curve of unsymmetrical cylinder
controlled by unsymmetrical valve
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Fig. 5 Step response curve of constant back pressure

cylinder controlled by unsymmetrical valve
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Fig. 6 Actual response curve of unsymmetrical cylinder

controlled by unsymmetrical valve
h 36 ms 7 A W LA E 4% ] 7E 0. 098 ~0. 1
o SR A X AR 4 A R R L AR S B T
A2 46 ms 78 A5, W 6L B 7 & 4% 4 £ 0. 09
~0.095 mm,

4 LEHE
007 U5 5 52 0 L S FE A b 5 1 45 ) 2 e B i
F T TR 25 5 9 W 0 25 - ) 2 BOR 2R 4 A

AR P AR X PR i 4 R R R R S .
SR W AR TR I A ] AR R PR G AR G A 0 B AR



£ 376 - Sk ok %%

(T % )

% 42 %

0.12r
0.11F
0.10
0.09+
0.08F
g 0.07f
3 0.067
& 0.05¢
0.04}
0.03f
0.02f
0.01F

L

0.00L 11 1 TN T Y T Y R Y N Y Y B R
0.000 0.006 0.012 0.018 0.024 0.030 0.036 0.042 0.048
S

B 7 3EXTER M &) 1E S FE L 5K BR G AL B 2%
Fig.7 Actual response curve of constant back pressure
cylinder controlled by unsymmetrical valve
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