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Design and optimization of synchronization balance cylinder for 800 MN giant forging hydraulic press

LIU Zhong-wei'”*, DENG Ying-jian' , HUANG Ming-hui’, LI Yi-bo’, ZOU Chun-lai’
(1. School of Mechanical Engineering, Hunan University of Technology, Zhuzhou 412007, China;
2. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract; 800 MN giant forging hydraulic press is a strategical equipment which is related to national security, econom-
ic development, and the base equipment for aerospace manufacturing industry. The synchronous control system is the
essential device to the giant forging hydraulic press, whose synchronization control performance quality is good or bad
will directly determine the quality of the product. Synchronous balance cylinder is the key part of the synchronous con-
trol system. Based on the mechanics model, the synchronous balance cylinder was designed. With the help of the soft-
ware MARC, the finite element analysis was carried on, the structural weaknesses were optimized, which effective re-
duce the torsion of the piston and the degree of the bending stress of the piston and significantly decrease the equivalent
stress of the axis and piston . The results provide the reference for the design of similar products.
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Fig 1 Diagram of synchronous control system
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Fig 7 Cloud chart of hoop equivalent stress and first principal stress
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Table 1 Comparative analysis results of synchronization system
under four conditions before and after improving
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