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

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

Abstract

The studies for internal void closure have been conducted experimentally and numerically for open die forging. The
FEM analysis is performed to investigate the deformation behavior of some internal voids in cast ingots during two
upsetting stages. The calculated results of void closure behavior are compared with the measured results before and after
upsetting. The shapes and sizes of each internal void 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 types of void. Closed voids could be
compressed and eliminated after forging when the applied deformation amounts were larger than the critical effective
strains. On the other hand, open voids could not be compressed and removed.
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Fig.1 Experimental and FEM analysis procedure for two
upsetting process
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Fig2 Deformation behavior of void during two
upsetting process
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Table 1. Various cases of void deformation behavior

according to the void forms during two

upsetting process.

Case ) « nd
N Workpiece | 1% upset | 2™ upset | present
No.
Closed vC vC 0
Case 1 ;
void vC vO -
Case 2 “ VO VO 0O
) vC VC -
Case 3 | Open void
VC VO -
Case 4 VO VO 0O

(VC : Void Closed, VO:

® Case 4 ; A7 /1At A
W 71F bl Hr13e
#g 7)1FE 24 92 Fox

Void Opened, O : present)

AA 7HA #rPeg FEIY EAd JEF &
FE G4AAFY FE e ey 2o}
® Case 1 ; H7|F/1AwxA 42

W 71F 7hed #Hr1Eoeg 13 gxa) dA
HEE oldoezm AW AT J]Fo] &
I4E Aee 0% A F 22 4F FoE AF

-2 EE dEE fARgezN NFAA} e
[ Fig. 3 ]
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Fig.3 Deformation behavior of closed void [case 1]
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