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Optimal Preform Design in Powder Forging
by the Design Sensitivity

S. H. Chung, S. M. Hwang
Dept. of Mechanical Engineering, POSTECH

ABSTRACT
A derivative based approach to process optimal design in powder forging is presented.
The process model, the formulation for process optimal design, and the schemes for the
evaluation of the design sensitivity, and an iterative procedure for the optimization are
described in detail. The validity of the schemes for the evaluation of the design sensitivity

is examined by performing numerical tests.

The capability of the proposed approach to

deal with diverse process parameters and objective functions is demonstrated through
applications to some selected process design problems.
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Fig. 1 Dimensions of the product and those
of the forging die
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Fig. 2 (a) Variation of the objective function, (b) Vari-
ation of the preform shape, (c) optimal preform shape
and mesh system

Fig. 3 Relative density distribution in the optimal case

[ Euheit f S S

--T

Fig. 6 Variation of fracture potential during the forming
simulation with optimal preform shape

Uit in mm

Fig. 4 Dimensions of the product and those of the forg-
ing die

-116-



