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Research on application characteristics for bidirectional supercharging system
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Abstract: For the fact that some actuators in the forging hydraulic press system required high working pressure, while most of the other
actuators required relatively low working pressure, a new hydraulic energy storage system based on a bidirectional supercharger was pro-
posed. When the output oil of pump unct was pressurized by the supercharging system, the oil pressure was significantly improved, and
then together with the traditional hydraulic power unit, it supplied energy to the main working cylinder. The system overcomed the timing
and periodicity of the load in the process of hydraulic press. Therefore, a motor-pump unit with lower installed power was selected in the
hydraulic system design process to form a more economical and reasonable hydraulic system. The simulation results show that the output
flow of the system keeps high stability and responsiveness after using the bidirectional supercharging device, and compared with the tradi-
tional hydraulic press, it has the advantages of light weight, small volume and compact structure, leading to broad application prospect.
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Fig. 1  Energy loss of per energy conversion unit during working

cycle for hydroforming equipment
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Fig. 2 Schematic diagram of unidirectional supercharging

cylinder structure
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Fig. 3 Schematic diagram of bidirectional supercharging

cylinder structure
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Fig. 4 Control principle diagram of bidirectional supercharging system
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Fig. 5 Force analysis diagram for moving parts of bidirectional supercharging cylinder
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Fig. 6 Changes of kinetic parameters with displacement in stage 1

(b) Acceleration
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Fig. 8 Changes of kinetic parameters with displacement in stage 3
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Table 1 Simulation parameters of bidirectional

supercharging system
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Fig. 10 Pressure change curves of high pressure chamber and

low pressure chamber for supercharging cylinder
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