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Effect of Nitrogen Content on Behavior of Elevated Temperature
Deformation of Austenite Stainless Steel 1Cr17Mn6NiSN

Yang Jichun', Gao Fubin'? and Li Yanfeng’
(1 School of Material and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010,
2 No.2 Steelmaking Plant, Chengde Steel Co, Hebei Iron and Steel Group, Chengde 067102)

Abstract The test steel 1Cr17Mn6NiSN (/% : 0.09 ~0. 11C, 0.19 ~0.29Si, 7.33 ~7. 42Mn, 0.011 ~0.015P,
0. 004 ~0.007S, 16.87 ~17.24Cr, 5.06 ~5. 19Ni, 0.21 ~0.40N) is melted by a 10 kg vacuum induction furnace with
adding chromium nitride to N-alloying in nitrogen atmosphere. The compression 60% experiment of test steel in vacuum
with strain rate 10 s ™' and 157" at 1 150 ~1 000 °C has been carried out by using Gleebl-1500D thermo-mechanical sim-
ulation machine. Test results show that at high temperature with lower strain rate the dynamic recrystallization of steel is
main softening mechanism and with higher strain rate the dynamic recovery of steel is the main softening mechanism; as
compared with 0. 21% N and 0.29% N test steels the 0. 40% N test steel has higher peak stress, and based on the calcula-
tion of Zener-Hollomon parameter, the recrystallization activation energy of 0. 409% N test steel is highest, uneasily to hap-
pen dynamic crystallization at elevated temperature.

Material Index Austenite Stainless Steel 1Crl7Mn6Ni5N, Behavior of Elevated Temperature Deformation, Nitro-
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Table 1 Analysis of test steel 1Cr17Mn6NiSN /%

i C Si Mn P S Cr Ni N
No

1 0.11 0.29 7.33 0.015 0.004 17.16 5.06 0.21
2 0.09 0.20 7.40 0.013 0.006 17.24 5.14 0.29
3 0.10 0.19 7.42 0.011 0.007 16.87 5.19 0.40
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Fig. 1 True stress-True strain curves of test steel 1Cr17Mn6NiN: strain rate- (a) (b) (c¢) 102s " and (d) (e) (f) 1s™"; nitro-
gen content in steel /%- (a) (d) 0.21, (b) (e) 0.29 and (c) (f) 0.40
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Fig.2  Effect of nitrogen content on peak stress of test steel
1Cr17Mn6NiSN
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Fig. 3
1Cr17Mn6NiSN, N /% (a) 0.21; (b) 0.29; (c) 0.40

Relation between peak stress logarithm and strain rate logarithm for test steel
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