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Study on Internal Void Closure in Slab Ingot during Hot Plate Forging

Jong Rae Cho, Dong Kwon Kim, Young Deak Kim and Boo Youn Lee

Abstract

In order to investigate the effect of pre-cooling of ingot on void closure in hot plate forging, the

internal strain and stress distributions are examined quantitatively by using ABAQUS. Simula-

tions are carried out on a large slab ingot having the same temperature and the temperature

gradient induced by air-cooling. It is shown that pre-cooling produces little effect on the strain

behavior but remarkable effect on the hydrostatic stress at the central zone of ingot. The main

factors for crushing micro-voids are the effective strain and the time integral of hydrostatic stress

in the region surrounding the voids. Based on regression analysis, it was found that the distortion

of void can be expressed as a polynomial function of the two factors.

Key Words :

Hot Plate Forging, Slab Ingot, Void Closure, Temperature Gradient, Effective

Strain, Hydrostatic Stress, Regression Analysis
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casel | O | O | O | O] O O O O O O 0.950
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Table 2 Coefficients A4 in equation (7) for uncooled and cooled cases

; J 0 1 2 3

0 0.697x107" 0.693 <10 - 0.572x10%

1 —0.569 x 10° —0.550 x10? —0.216x10°

2 - 0.423%x10°

3 0.889x10°
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