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Abstract ; In order to solve the problem of hydraulic cylinder flow mismatch in closed pump control system and improve the energy efficiency
of hydraulic system, a control method of asymmetric pump-controlled hydraulic system with variable displacement and variable rotation speed
was designed. Then, through the comprehensive control of two degrees of freedom, the displacement was adjusted, and the control function
of telescopic position and movement speed of the hydraulic cylinder was realized. Meanwhile, the control speed and control displacement
were overlapped to obtain a faster system response speed. Furthermore, the control scheme and loop characteristics of the asymmetric pump-
controlled hydraulic system were simulated and analyzed respectively from the aspects of speed open-loop and closed-loop control schemes
and load characteristics. The results show that an asymmetrical speed was formed in the speed open-loop control system, while the speed
closed-loop control system exhibits a more stable state to achieve higher position control accuracy and a stable operation state which could ob-
tain better position control performance. The closed-loop speed could keep stable state and is basically not affected by the load.
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Fig. 1 Principle diagram of asymmetric pump-controlled hydraulic system
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Fig.2  Flow chart of speed open-loop control for asymmetric

pump-controlled hydraulic system

2.2 EERAMEHATER

FERS PRI 25 58 1 B A B4 o O A P A )
3R EHEEIFHLERI T, RER 5% BRI
RIVEFII S AR Bl o RHX S BE DT R 7 58, 3



164 B &

EN 5415

JEE PR 5 5 mT LI i B 53 4 4 3R B 5 e A
ik, DT R B ol 8 HE e s i, BE A [ I 5¢ 1k
J3E 5 (07 % 4 AR A7

S5
— ik i
7 3 T f— ﬁj
: ) Mia ﬁ}giﬁz

B3 AEXTRRIEAE I e 2R 490 R 3 P s it R ]

Fig. 3 Flow chart of speed closed-loop control for asymmetric

pump-controlled hydraulic system
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Fig. 4  Control model of asymmetric pump-controlled hydraulic system
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