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Sensitivity analysis of decompression shock of open circuit
pump-controlled forging hydraulic press

Wang Feixue” ™ , Jiang Dongting™ ™ , Tian Yue”™ ™ , Kong Lingyu™ ™, Yao Jing "™ ™"
( " Hebei Province Key Laboratory of Heavy Machinery Fluid Power Transmission and Control, Qinhuangdao 066004 )
( " Key Laboratory of Advanced Forging & Stamping Technology and Science,
Ministry of Education of China, Qinhuangdao 066004 )
(™ College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

For the problem of shock and vibration in the decompression process of open circuit pump-controlled forging
hydraulic press, based on the force of the bend, the main parameters of the vibration which influences the release of
decompression are explored by sensitivity analysis. Mechanism of its decompression shock is analyzed. The mathe-
matics model of energy storage during system depression and the force model of the bend are established and the
function relation between flow rate of variable pump, system energy storage and the force of bend is also obtained.
A first order output sensitivity analysis method is used to calculate that sensitivity function of the parameter under
the control of the combined pressure relief curve. Two measures of peak sensitivity and mean sensitivity are pro-
posed to analyze the influence degree of each parameter variation on the force of the bend. The conclusions show
that among the eight main parameters affecting the decompression shock of the system, the initial pressure of the
working cylinder, working cylinder area and flow area of decompression bend are main influence factors. The above
conclusions and methods not only provide a theoretical basis for the system control optimization, but also provide a
new method for the analysis of vibration principal and secondary factors.

Key words: shock vibration, sensitivity analysis, pump-controlled system, hydraulic press
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