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Thermoplasticity of ESR Ingot of High Nitrogen Austenite
Stainless Steel 0. 05C-14Mn-19Cr-0. 7N

Li Jianxin, Zhao Yingli, Zhang Yunfei, Ji Shuang, Zhang Kun and Xing Chengliang
( Technology Research Institute, Hesteel Group, Shijiazhuang 050000)

Abstract The tested steel 0. 05C-14Mn-19Cr-0. 7N is melted by 1t non vacuum induction furnace and remelted to
ESR ingot. By sampling at center of ESR ingot and using Gleeble 3800 thermo-simulation testing machine the thermo tensile
examination of tested steel at 800 ~ 1 250 °C with strain rate 0. 005 ~ 10 s ™' has been carried out to get the effect of temper-
ature and strain rate on reduction of area of tested steel, and the structure of steel tensile-tested at each temperature is ob-
served. Examination results show that with temperature increasing from 800 °C to 1250 °C the tensile strength of tested
steel decreases from 327 MPa to 68 MP1 and the reduction of area of steel increases from 22% to 55% ; at 1200 C with
strain rate increasing from 0. 01 s ™' to 10 s~ the tensile strength of tested steel increases from 43 MPa to 109 MPa and the
reduction of area of steel increases from 38% to 71% . Integrating the experimental results it is obtained that the optimized
deformation parameters for high nitrogen austenite stainless steel 0. 05C-14Mn-19Cr-0. 7N are rolling at 1200 ~ 1250 C
with stain rate 1 ~10 s ™",
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Table 1 Chemical composition of tested steel /%

C Si Mn Cr P S N
0.05 0.32 14.40 18.8 0.008 0.0015 0.7
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Fig.1 Flow stress curves of tested steel 0. 05C-14Mn-19Cr-
0. 7N, strain rate 0. 05 s
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Fig.2 Effect of temperature on tensile strength and reduction of
area of tested steel 0. 05C-14Mn-19Cr-0. 7N
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Fig.3 Morphology of tensile specimen structure of tested steel 0. 05C-14Mn-19Cr-0. 7N testing at (a) 800 °C, (b) 900 C, (c) 950
C, (d) 1000 C, (e) 1050 C, (f) 1100 °C, (g) 1150 °C and (h) 1200 C
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Fig. 4 Flow stress curves of tested steel 0.05C-14Mn-19Cr-
0.7N at 1200 C
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Fig.5 Effect of strain rate on tensile strength and reduction of
area of tested steel 0. 05-14Mn-19Cr-0. 7N at 1200 °C
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Fig.6 Tendency of temperature of tested steel 0. 05C-14Mn-19Cr-0. 7N in tensile process at high temperature 1200 C, strain rate:

(a) 0.005s7'; (b)0.1s "and (¢)0.55"
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