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Prediction of Void Crushing Behavior in Upset & Bloom Forging
of Large Ingot

LK. Kwon, K.H. Kim, Y.C. Youn, M.C. Song

Abstract
This paper deals with void crushing behavior by ingot forging process which consists of sequential operations of upset
forging and bloom forging. The predicted results of void crushing behavior by the simplified global-focal method using
F.E. analysis showed that the inherent void at the top region of the ingots remains incompletely crushed even after several
forging operations. From the results of the hot upset forging test using the billets with drilled voids, it was found that the
bonding efficiency of the void after forging process increases with an increase in deformation, and a decrease of initial

diameter of voids.
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Fig. 1 Flow chart of global-local approach
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Fig. 2 Simplified model for local analysis
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Table 1 Strain of forging axis

# 1st Upset | 1st Bloom { 2nd Upset | 2nd Bloom Forgi-ng
ratio
] 0.054 0.265 0.058 0.365 188
@ 0.768 0.56 1.165 0.653 348
@ 0529 0.582 0.667 0.901 448
@ 0.0054 0.265 0.058 0.567 235
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Fig. 5 Results of void crushing analysis
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Fig. 6 Billet with drilled voids
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Fig. 8 Tensile tested specimens(first one from the
left: regular specimen)
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Table 2 Result of tensile test and bond efficiency
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