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Shape optimization of preform dies in two-stage near net forging process
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Abstract

In a forging process, geometry of preform die plays an important role in the quality of forging part and
decreasing the cost of production. Incomplete die filling, folding, nonhomogeneous metallurgical properties,
improper and large amount of flash are the most important defects in the forging process which can be
reduced or eliminated with a proper preform die. In this research, shape optimizing of preform die in the
two-stage forging process is investigated. For this purpose, PYTHON simulation codes of forging process
are run in the ABAQUS software and the genetic algorithm supported by an elitist strategy which is
developed in the MATLAB software is used for the optimization. To verify the above method, two examples
are studied. In the first example, cold forging of a hollow aluminum cylinder in a single stage, leads to the
folding defect in its inner surface. In order to omit the folding defect, the forging process is carried out in two
stages and the preform die shape is determined so that the folding defect is removed. In the second example,
with changing the shape of preform die, the amount of flash is reduced from 13.9% to 3.5% in forging of a
sliding cluster gear 3 and 4 of Peugeot 405 vehicle. For validation of the optimization results, the mentioned
gear was forged in Ahangari company by optimum preform die and accuracy of the results was confirmed.

Keywords: Forging process; Optimization; Genetic algorithm; Finite element method.
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