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Characteristics of Pre-Heat Treated Steel for Application to
Forging

J. G. Eom, Q. S. Li, S. M. Jang, S. T. Ahn, Y. H. Son, S. W. Hyun, H. Kim, D. J. Yoon, M. S. Joun

Abstract
In this paper, plastic deformation behaviors of ESW105 and SCM435 steels are revealed by simulations and
experiments. ESW105 is the special pre-heat-treated steel characterized by high initial yield strength and negligible strain-

hardening behavior. The flow stresses of the two steels for large stain are calculated from tensile tests. Axial and lateral

compressions of cylindrical bars are tested and simulated and the deformed shapes are compared to characterize the

plastic deformation behaviors of the two materials. A forward extrusion process of a cylindrical bar is also simulated to
reveal the difference. It has been shown that there are pretty much difference in plastic flow between ESW105 and
SCM435 which causes from the difference in strain-hardening capability, implying that the experience-oriented design
rules for common commercial materials may lead to failure in process design when the new material of ESW105 is

applied without consideration of its plastic deformation behavior.
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Fig. 1 Flow stress curves of ESW105 and SCM435
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(a) SCM435 (b) ESW105

Fig, 2 Experiments of cylinder axial compression

(a) SCM435 (b) ESW105

Fig. 3 Predictions of cylinder axial compression
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(a) SCM435 (b) ESW105

Fig. 4 Experiments of cylinder lateral compression

(a) SCM435 (b) ESW105

Fig. 5 Predictions of cylinder lateral compression
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(a) SCM435

(b) ESW105

Fig. 7 Comparison of predicted deformed shapes
between ESW105 and SCM435
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