a7 0009 FAGeHs =24 pp25~28

A2l A 3049 H?

Aoim

B o ™M

NZHx o|M=Z] o 5

E= T

Olé‘,‘l %itt

The Prediction of Dynamic Recrystallization and Grain
Size of 304 Stainless Steel during Hot Deformation

Y. P. Kwon, J. R. Cho, and S. Y. Lee

Abstract

The flow stress of 304 stainless steel during high during hot forming process were determined by
conducting hot compression tests at the range of 1273 K-1423 K and 0.05 /s-20 /s as these are typical
temperature and strain rate in hot forging operation. Based on the observed phenomena, a constitutive
model of flow stress was assumed as a function of strain, strain rate, temperature. Dynamic
recrystallization was found to be the major softening mechanism with this conditions as previous studies.
A finite element analysis was performed to predict the recrystallized volume fraction and the mean grain

size in hot compression of 304 stainless steel.
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Table 1 Chemical compositions of 304 stainless steel

Element C Mn Si S

Ni Cr Mo Cu N Co

Composition(wt%)|| 0026 | 166 048 | 00Z7

0028 | 104 | 1812 | 036 | 035 | 0B { 013
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Fig. 1 Diagram of experimental condition
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Fig. 2 Stress-strain curves at various temperature
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Table 2 The condition of process parameters for FEM
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Fig. 3 Stress-strain curves predicted and experimental
data at 1000 and 0.05/s
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Recrystallized volume fraction(%)

Radial direction{mm})

(a) Recrystallized volume fraction

Process parameter Value
Friction coefficient 0.7
Thermal conductivity of w.p 149 (N/s + K)
Thermal conductivity of dies 284 (N/s - K)
Heat capacity of w.p 377 W/mm® - K)
Heat capacity of dies 40 (Wmm® - K)
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Fig. 4 Comparison of measured and simulated result
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