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Effect of Nitrogen Content on Behavior of High Temperature
Deformation of Cr12N Alloy

Yang Jichun and Liu Nan
(School of Material and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract CrI2N alloy (% : 2.03 ~2.26C, 0.16 ~0. 33581, 0.29 ~0.37Mn, 11.86 ~11.96Cr, 0.09 ~0. 28N) is
melted by a 10 kg vacuum induction furnace with N-alloying by filling nitrogen and adding silicon nitride. The Cr12N alloys
bearing different N content are heated to 1 180 C for 3 min with 10 “C/s at vacuum, then cooled to 1 100 ~900 °C for 20
s with 10 °C/s and compressed by 30% with 1 ~10°s ™" by using a Gleeble-1500 thermo-mechanical simulation machine to
get the true stress-strain curves and the effect of nitrogen on mechanical properties of the alloy at high temperature. Results
show that N inhibits occurrence of dynamic recrystallization of alloy; as deformation at high temperature the dynamic recov-
ery is dominating softening mechanism of the Cr12N alloy; and as compared with 0. 09% N alloy and 0.28% N alloy, the

0. 18% N alloy has higher peak stress and yield stress and its recovery activation energy is lowest.
Material Index Cr12N Alloy, N, High Temperature Deformation, Dynamic Recovery
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Table 1 Chemical composition of test Cr12N alloy /%

s C Si Mn Cr S N
Nol 2.03 0.16 0.31 11.96 0.020 0.09
No2 2.16 0.27 0.29 11.86 0.016 0.18

No3 2.26 0.33 0.37 11.89  0.023 0.28
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Fig.2 True stress-strain curves of Cr12N alloy: (a) (b) (c¢) e=1s""; (d) (e) (f) £=
107271, (a) (d) 0.09%N; (b) (e) 0.18%N; (c) (f) 0.28% N
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Fig.3 Effect of nitrogen content on peak stress (a) and yield stress (b) of Cr12N alloy



- 52 FEIR N

5.0
49}
48}
4.7}

S 46t

[=1
4.5
441

431

4.2
1T

0.00090 0.00095 0.00100 0.00105 0.00110 0.00115 0.00090 0.00095 0.00100 0.00105 0.00110 0.00115 0.00090 0.00095 0.00100 0.00105 0.00110 0.00115
T T

B4 Cri2N A4 EERS S EIRN A EE-0.1s ' M1 s " FHXENESE/%- (a)0.09;(b)0.18:(c)0.28

Fig.4 Relation between yield stress logarithm of Cr12N alloy with £-0. 1 s~

0.09; (b) 0.18; (c) 0.28

"and 1 s ' and inverse of temperature: N content /% - (a)

5.0
() (b).//‘ ©
4971 - r
- —_— -
481 e d ® . -
47t e Cmommm T Pt
~ T e =900 C moooC | [ - " 900 C
3‘ a6k e ¢ 1000°C © 1000C ~--""" ® 1000°C
E 4 1100C 41100 4 1100C
4.5}
4.4r P . A | e
__________________ A_______,_..----" A
43F e N e | ey
_________________________ I
gl oL e - il
-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2

BS  Cri2N &4 RAL S 38U R R XTI R R N & 8/%- (a)0.09;(b)0. 18;(c)0.28
Fig.5 Relation between yield stress logarithm of Crl12N alloy and strain rate logarithm: N content /%- (a) 0.09; (h) 0.18; (c) 0.28
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