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Effect of Thermal Deformation on Microhardness and Structure of
High Nitrogen Austenite Stainless Steel Mn18Cri8N

Xu Guofu' ?, Li Xiaoyuan® and Shi Jie’
(1 School of Material Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074 ;
2 Institute for Special Steel, Central Iron and Steel Research Institute, Beijing 100081)

Abstract The test steel Mn18Cri8N (0.03C, 19.25Cr, 17.96Mn, 0. 59N) is melted by an 100 kg pressured vacu-
um induction furnace, forged breakdown and rolled to 12mm plate. With using Gleeble 3800 thermal simulation machine
the effect of temperature (750 ~1 150 °C) and deformation (15% ~60% ) on microhardness and structure of high nitrogen
steel Mn18Crl8N is studied to get a recrystallization diagram of the high nitrogen steel. Test results show that in non-crys-
tallization region with increasing temperature at definite strain, the microhardness of high nitrogen steel Mn18Cri18N decrea-
ses slowly, but decreases quickly in part-recrystallization region, finally again decreases slowly in complete recrystallization
region; in complete recrystallization region the main strengthening mechanism is grain refining strengthening and the micro-
hardness value and average grain size are in accordance with Hall-Petch experienced formula; in non-recrystallization region
the strain strengthening is major strengthening mechanism; and the effect of strain strengthening in non-crystallization region
is higher than that in recrystallization region.
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Fig.1 (a) Effect of strain on microhardness increment of steel Mn18Crl18N; (b) Morphol-
ogy of structure of steel Mnl18Cr18N solution treated at 1 150 °C for 4 min, water cooling
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Fig.2 Effect of thermal deformation on structure of high nitrogen steel Mn18Cr18N, de-
formation: 15%- (a,) 1000 °C; (b,) 1050 C; (¢;) 1100 °C and (d;) 1150 °C; 30%- (a,)
900 °C; (by) 950 °C; (cy) 1000 C and (d;) 1050 °C; 60% - (a3) 850 T3 (by) 900 ;5 (cy)
950 °C and (d;) 1000 C
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Fig. 3 Recrystallization diagram of steel Mnl8Cr18N (a) ;Effect of strain on microhardness increment of steel Mnl8Cri8N (b) ; Effect
of average grain size on microhardness value of steel Mnl8Cr18N (¢)
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Table 1 Effect of compression deformation parameters on

average recrystallization grain size of steel Mn18Cr18N
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