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 Independent Displacement Volume-in and 
Volume-out (VIVO) Control System 
The flow rate pumped to the cylinder chamber or 
delivered to the bi-directional variable pump can 
be controlled independently by adjusting the 
displacement of the bi-directional variable pump 
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The open circuit hydraulic pump-controlled forging press system 
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Energy flow diagram of the OPACS 
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Displacement and Energy distribution comparison with different backpressures 

 The independent VIVO control method of the OPACS shows great potential in 

control characteristics and energy-saving, the OPACS control accuracy and 

rapidity improved by increasing the pressure in the return cylinder. However, the 

electronic input power of the OPACS changed little, indicating that the OPACS is 

effective at reducing the installed power as well as improving control 
characteristics. 
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