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Computer Simulation of Recrystallization and Grain Growth
during Hot Forging Process of Waspaloy
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Abstract
Computer simulation of microstructure evolution during hot forging process is of great interest in recent years.
Recrystallization model and grain growth model which use a phenomenological approach were summarized. The
upsetting and cogging processes of waspaloy were simulated using DEFORM™ and the change in grain size were

investigated in each deformation procedure.
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Table 1 Microstructure evolution model data of

waspaloy
a, 0.000538 n, 0.54
m, 0.106 0 49610
a, 0.83 0,.b..b,,c, 0
a,,a, 4.54E-5 hy,h, 0.51
n,,n, -1.28 m,,m, -0.073
0,,0, 80690 BB, 0, | 06931
k k, 2 k, 1
ag,a, 14.56 hg,h, 0.33
ng,n, -0.44 m, m, -0.026
0,0, -2098 CysCy 0
a, 0.056 h; 0.32
ng,a,,,C, 0 m, 0.03
0. 14040 m 3
a, 2E26 0, 595000

(a) Upsetting process

Stap. o

(b) Cogging process
Fig. 1 Tool set-up for upsetting and cogging of
waspaloy ingot
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Upsetting Average Grain Size

441

2.30
2.30 Min

441.1 Max

a) Upsetting process (50% reduction)

Cogging Average Grain Size
45.7

4.00
4.00 Min

45.7 Max

b) Cogging process (10% reduction in diameter)
Fig. 2 Average grain size distribution for upsetting
and cogging of waspaloy ingot
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