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Abstract: A rapid closed hydraulic system was designed to solve the limitation problem of the maximum blanking speed for stamping ma-
chine. In the process of fast forward and backward, the master cylinder was passively lifted and lowered by the fast cylinder, and a rapid
closed system was constituted by plunger cylinder and filling valve. When entering the blanking stage, the accumulator and the quantita-
tive pump together formed an oil source to hydraulically pump the oil into the plunger cylinder. The simulation results show that the accu-
mulator shows a faster reaction speed when the charging pressure is reduced, and 7 MPa is selected as the optimal pre-charging pressure.
Under the condition that charging speed does not affect blanking frequency, a larger volume should be selected, and 40 L is finally select-
ed as the optimal volume. When the optimal initial opening amount of charging valve is set to 5.0 mm, there is a certain degree of over-
shoot, and the rapid response can be made according to the load. When the throttle orifice diameter is @2.0 mm, it can enter a stable
state in the shortest time without fluctuation phenomenon, showing excellent speed regulation performance.
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Fig. 1 Overall structure diagram of stamping machine
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Fig. 2 Principle diagram of rapid closed hydraulic system
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Fig. 3 AMESim model of rapid closed hydraulic system for

stamping machine
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Table 1 Parameters of simulation model
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Fig. 4 Dynamic distributions of charging pressures under

different accumulator pre-charging pressures
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Fig. 5 Dynamic distributions of charging pressures under

different accumulator volumes
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Fig. 6 Dynamic distributions of flow under different initial opening

amounts of charging valve
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Fig. 7 Dynamic distributions of flow under different throttle onfice diameters
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