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A Study on Dynamic Recrystallization of Austenite Stainless Steel 321

Hu Weihua, Kang Yonglin and Tang Xingchang
(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 )

Abstract The dynamic recrystallization of steel 321(/% . 0.028C, 0. 69Si, 1. 21Mn, 0. 030P, 0. 001S, 17. 33Cr,
9.19Ni, 0.31Ti) has been studied by single pass hot compression with 0. 01 ~1 s~ at 900 ~ 1 200 °C on a Gleeble-1500
thermal simulation machine. Results show that with higher deformation temperature and lower strain rate, the softening
effect of steel 321 is stronger; generally there is no obvious peak stress at hot deformation true stress-true strain curves; with
strain rate 0.01, 0.1 and 1 s, the temperature of initial dynamic recrystallization for steel 321 is respectively 1 050 °C ,
1150 C and 1 150 °C, and as deforming at 1 200 °C , the partial dynamic recrystallization only occurs in steel. The activa-
tion energy Q for dynamic recrystallization in hot deformation process of steel 321 is 422. 72 k]/mol, the dynamic recrystal-
lization Z parameter is gexp[422 720/ (RT) ] and critical strain g, =0.035 672%% %,

Material Index Austenite Stainless Steel 321, Dynamic Recrystallization, Thermal Simulation
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Table 1 Chemical composition of test steel 321 /%
C Si Mn P S Cr Ni N Ti
0.028 0.69 1.21 0.030 0.001 17.33 9.19 0.0140 0.31
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Fig. 1  Schematic of compression test at high temperature for
steel 321
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Fig.2 True stress-true strain curves of compression test at high temperature for steel
321: (a) 0.1s7 "5 (b) 1150 C
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Fig.3 Morphology of structure of stéel 321 after hot compression at 900 °G (a), 1100 C (b), 1150 °C (c¢) and 1200 C (d),
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