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Pump-valve compound control for fast forging hydraulic press

Yao Jing~

, Cao Xiaoming ™ , Wang Pei ™" , Kong Xiangdong "
( " Hebei Province Key Laboratory of Heavy Machinery Fluid Power Transmission and Control,
Yanshan University, Qinhuangdao 066004 )
( ™ Key Laboratory of Advanced Forging & Stamping Technology and Science ( Yanshan University) ,
Ministry of Education of China, Qinhuangdao 066004 )
( ™ School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

In order to solve the problem of high energy consumption of a forging hydraulic press’ electro-hydraulic pro-
portional valve-controlled system during its fast forging process, a novel pump-valve compound control principle was
proposed based on variable frequency motor regulation. The mathematic model of a pump-valve compound hydraulic
drive system was established, and a pump-valve compound control strategy with the feature of combining the dis-
placement closed-loop control with the load sensitive control was given. Then, an experiment was carried out to val-
idate the strategy. The experimental results approved that the forging frequency was up to 60 times per minute, and
the position precision was about 0.5 mm for the pump-valve compound control system of a 0.6 MN fast forging hy-
draulic press in comparison with traditional electro-hydraulic proportional valve-controlled system, and the installed
power was reduced by 18.6% , and the transmission efficiency was increased by 25% . Furthermore, the influences
of the pressure difference between pump outlet and cylinder and the forging frequency on the control performance
were analyzed through the experiment.

Key words: hydraulic press, pump-valve compound control, servo control system, load-sensing
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