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A pressure tracking controiler for Hydroforming process
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ABSTRACT

A pressure tracking control of hydroforming
processes, which is used in the precision forming
of sheet metals, is considered in this paper.

The hydroforming of sheet metal is performed
between the high-pressure chamber controlled by
pressure control valve and the punch moving with
constant speed. Since the pressure in the forming
chamber is a critical factor to the quality of
the product severely. It is important to control
the pressure to follow a prescribed pressure
trajectory, depending upon the material volum
and shape of the parts to be formed. Taking
into consideration of the volume chamge of
forming chamber during the process and the non-
linearity of the electro-magretic relief valve,
a mathematical formulation of the model
describing the dynamic characteristics of this
model obtained. Based upon this model a PID

controller is designed for the pressure tracking.
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Fig.2 Schematic diagram of Electro-magnetic relief valve.
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Fig.7 Block diagram of the pressure controller
for Hydro—forming process.

o T T T T
o 0.2 0.4 0.8 o8 1

Time (), sec
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Pressure tracking of H.D.F process
PID control (Kp=1.5.Ti==0.08,Td=0.05)
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Fig.13 Tracking performance of PID controller.
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Fig.14 Motion of the booster piston for each die.



