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Design of a CMAC Controller for Hydro-forming Process
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Abstract : This study describes a presswre tracking conlrol of hydroforming process which is used for preci-
sion forming of sheet metals, The hydroforming cperation is performed in the high-pressure chamber strictly
controlled by pressure control valve and by the upward molion of a punch moving at a constanl speed. The
pressure tracking control is very difficult to design and often does not guarantee satisfactory performances he—

canse of the punch motion and the nonlinearities and uncertainties of the hydraulic components, Tao account for
these nonlinearities an¢ uncertaimiies of the process, an iterative learning controller is proposed using Cerebellar
Model Arithmetic ComputeriCMAC). The experimental results show that the proposed learning contrel is supe-
ror to any fixed gain controller in the sense thal it enables the system o do the same work more elfectively
as lhe number of operation increases. In addition, regardless of the uncertainties and nonlineanties of the form-
ing process dynamics it can he effectively applied with little a priori knowledge about the process,

Keywords : CMAC memory, hydroforming process, generalization, interference
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Table 3. System parameter used in the expernnents

Parameror Value

Sempling time . 17 msec
Punch speed 0.3 emdver
Punch shapel cylinder type
Punch spapes hemisphere type
punch diameter 70 mm

farming time 5 wec

wor'kpmce properiy cold ralled steel
workpiece diameter 122,95 mm

| workprece Lhickness 0.5 mm

operal Ing pressure rangc | |6 - 550 kepens

learning gain ke) 0.5
associdalion memory () a0
Lotal CMAC memory - 15,000
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