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The Study of Void Closing Behavior in Upset Forging
of Large Ingot

K. J. Lee, W. B. Bae, J. R. Cho, D. K. Kim, J.T. Kim

Abstract
In the forging operation of large ingot two break-down process are upsetting and cogging. The first purpose of
upsetting is to ensure sufficient forging ratio for subsequent cogging operations and consolidate the voids along the
centerline. The second purpose is related to improve the physical properties for a final product. Voids which are generated
during the casting process can be one of the decisive defects of materials. So it is necessary to know the standard of
judgment for void-closure in upsetting operation. In practical conditions, FEM analysistDEFORM 2D 8.1) was carried
out to decide how much effective strain has influence on void-closure. It is finally suggested that the function consists of

the effective strain of analysis data and the area rate of void.
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Table 1 Conditions of analysis

Material 3.5%NiCrMoV steel

Initial temperature 1250°C

Body : ¢2200x4500,

Ingot shape Holder : 91300x1800
Die shape Flat die
Upset velocity(mn/sec) 100 ~5
Friction faction 0.7

Table 2 Shape and position of voids

Position of voids 7

Void diameter (mm) 20, 40, 60

Shape of voids Ellisoid 1:2, 1:3
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Fig. 1 Configuration of ingot and geometry in
analysis
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Fig. 3 Results of 2D analysis
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Fig. 3 Effective strain — area rate graph
(7 locations, diameter = 20mm)
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Fig. 4 Effective strain — Area rate graph
(7 location, diameter = 20, 40, 60mm)

Table 3 Function for each spherical voids

Void

. Regression function
diameter (mm) £

y =-225.39 £ +99.769

20 R2=0.9878
=.232.74 £ + 100.28
40 R2=0.977
y=-225.39 & + 99.769
60 R%=0.991
33 2Y

7122 more eBlgloz sty e 3
wake] e AEL 20 mE st 37 W
7 AEL 40, 60 m2 T A2 Fo /TS
A4 FozHA JlF e wEHs VT &F
o] mlA= FgL wold 3% h.(Table4)

%3 H|(aspect ratio)’t AZFE 71&77t &
A=e AL E F v,

- 408 -



Table 4 Function for ellipsoidal voids

Shape of void Regression function
y =-225.39 £+ 99.769
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