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FE-Analysis on void closure behavior during hot open die
forging process

Y. C. Kwon, J. H. Lee, S. W. Lee, Y. S. Jung, N. S. Kim, Y. S. Lee

Abstract

In the steel industry, there is a need to produce large forged parts for the automobile industries, the flight and shipping
industries ad military industries. In the steel-industry application, a cogging technique for cast ingots is required, because
the major parts are needed as one large body in order to obtain higher quality. Therefore, cogging process is the primary
step in manufacturing of practicaily large open-die forging. In the cogging process, internal voids have to be eliminated as
defects, The present work is concerned with the elimination of the internal voids in large ingots so as obtain sound
products. In this study, hot compression tests were carried out to obtain the flow stress of cast microstructure at different
temperature and strain rates. The FEM analysis are performed to investigate the overlap defect of cast ingots during
cogging stage. The measure flow stress data were used to simulate the cogging process of cast ingot using the practical
material properties. Also the analysis of void closure are performed by using the DEFORM™-3D. The calculated results
of void closure behavior are compared with the measured results before and after cogging, which are scanned by the
X-ray scanner. From this result, the criteria for deformation amounts effect on the void closure can be investigated by the
comparison of practical experiment and numerical analysis.
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Fig. 1 Experimental and FE-analysis procedures to
investigate the void closure behavior
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Fig. 2 Macro-structure of cast ingot
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Fig. 3 Flow stress of SCM440 cast ingot
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Fig. 4 Micro structure after hot compression test for
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Fig. 5 Photograph of cast ingot and inner voids used in
experiment
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Fig. 6 Shape of inner voids after hot open die forging
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