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Experimental and Numerical Investigations of the Effective Parameters
in a New Sheet Hydroforming Method

M. Hosseinzade, H. Mostajeran, M. Bakhshi, A.H. Gorji, S. Norouzi, and S.J. Hosseinipour

Mech. Eng. Dep't., Babol Noshirvani Univ. of Tech.
ABSTRACT

In recent years, several sheet hydroforming methods have been introduced by researchers. Despite the
advantages of these methods, they have some limitations. A new sheet hydroforming process was previously
introduced by the authors, where in a polyurethane diaphragm is used to control the blank holder force and to
reduce wrinkling in the flange area. In this paper, the effect of significant parameters, including pre-bulging and
forming pressure was studied by experimental work and by finite element simulation. It was shown that in
forming by the proposed die, a much lower pressure was required compared to those in other sheet
hydroformings. Moreover, it was concluded that in the new die, pre-bulging does not considerably affect the
sheet thickness distribution. It was also illustrated that by increasing the internal pressure, the critical thickness
will be transferred from the punch tip area towards the product wall area. Also, the effect of friction coefficient
between the punch and the blank was studied numerically and it was shown that increasing the friction
coefficient causes improvement in the thickness distribution.

Keywords: Metal Forming, Deep Drawing, Sheet Hydroforming, Finite Element Simulation
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