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Design and simulation on hydraulic system for pump-controlled forging
hydraulic press
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Abstract: For the technical status of traditional 22 MN pump-controlled forging hydraulic press unit with complex control system, poor
stability in operation process and slow response speed, the composition structure, transmission mode and motion characteristics of compo-
nents for pump-controlled forging hydraulic press unit were studied. Then, the variable mechanism model of sinusoidal pump with eccen-
tric pendulum was established by software AMESim, and the control performance and dynamic response characteristics of the eccentric
pendulum variable mechanism were simulated and analyzed. Furthermore, the hydraulic servo control system model of forging hydraulic
press was established, and the dynamic characteristics of press under four different operating conditions of no-load, upsetting, normal forg-
ing and quick forging were simulated and analyzed. The simulation results show that the eccentric pendulum variable mechanism is de-
signed reasonably and has high control performance, which can meet the actual production demand of high frequency quick commutation
and larger driving force with small displacement. Thus, the hydraulic servo control system of hydraulic press has high control precision,
stable operation, fast response speed, small throttle and overflow loss and high energy utilization rate.
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Fig. 1  Principle diagram of hydraulic system for 22 MN forging hydraulic press
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Fig. 2 AMESim simulation model of hydraulic servo system
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Fig. 4 Simulation analysis results of pressure for key components of hydraulic system

(a) Hydraulic cylinder pressure curves
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(b) Piston force curve

(¢) Accumulator pressure curve
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Fig. 9 Pressure curves of master cylinder (a) and return cylinder (b) of hydraulic press during upsetting
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