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FEM Analysis for the Prediction of Void Closure
On the Open Die Forging Process

K. Y. Min, S. J. Lim, H. J. Choi, S. Choi, Y. B. Park

Abstract

In order to resolve the problems which appear after the clean large ingot production process, the impurities which are involved in the steel

smelting process should be removed by developing cleaner materials. Through the rationalization of cogging process that is the first forging

process of large ingot the quality is to be improved. For the sake of the optimization of an open die forging process and the improvement of the

subject matter frequency ratio, a hazard precise die forging process must be developed and a Near Net Shape Forming accomplished. As a result,

energy can be reduced by minimizing an after control process. In order to produce large axes and other forming parts, processing techniques are to

be developed. In this context, this paper is a study about a reduction ratio, dies width ratio and rotary angles, the amount of overlap, and intends to

analysis cogging processes, utilizing Deform-3D cogging module
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Fig.1 Dimension of AISI 1045 specimen for cogging
process simulation
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Table 1 Conditien used in cogging process simulation
Material AISI 1045

Dimension (mm) ©90x100

Die shape Flat die, Width=30

Die speed (mm/sec) 25

Friction coefficient(u) 0.4

AH/H (%) 19, 38

(a) AH/H=19% (b)AH/H=38%

Fig. 2 Shape of cogging process simulation

Center Smm 10mm

AsHE 19%

UEHE 38%

20mm 2bmm

USHE 18%

U8t 38%

Fig. 3 Result of cogging analysis each distance
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Table 2 Data of deformation process variable

aa Aq | FEECE | FY S AR i 1 /
(AH/MH) (W/H) (0, mm) e
15 1/3W / )
20 1/4 W ) !
90200 0.8 —
25 1/5W
30 1/6 W Fig. 6 Shape of inner void after open die forging

process
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Fig. 5 Photographs of cogging process simulation
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