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Effect of N Content on Precipitation Behavior of Secondary
Austenite in S32750 Duplex Stainless Steel

Wu Xiaohan, Song Zhigang, He Jianguo, Feng Han, Zheng Wenjie, Zhu Yuliang
(Research Institute of Special Steels, Central Iron & Steel Research Institute Co., Ltd., Beijing 100081, China)

Abstract: With the improvement of the quality and performance requirements of duplex stainless steel (DSS) in the indus-
try, secondary austenite (y,) has become one of the key factors affecting the application of $32750 DSS. Secondary austen-
ite is considered as the joint product of temperature and cooling rates, which performed near K-S or N-W orientation rela-
tionship with the ferrite phase and an enrichment for N elements . Secondary austenite can be divided into needle-shaped
austenite (NA) and isolated austenite (IA) by morphology. In this paper, the effect of N mass fraction on the precipitation
behavior of secondary austenite was studied by preparing test steels with N content of 0.02%, 0.09% and 0. 17%.
Thermal-Calc simulation and EBSD detection proved that with the increase of N, vy, evolved from curved feather-shape to
needled-shape with the total proportion of austenite phase increased. The precipitation mode of austenite related to the
Gibbs free energy, which was namely affected by elements composition and temperature.

Key Words: Duplex Stainless Steel; Secondary Austenite; Nitrogen Mass Fraction; Precipitation Behavior; Nuclear Driv-
ing Forces
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Table 1 Chemical Composition of duplex stainless steel test materials with different N content %
IR C Si Mn Cr Ni Mo N Cu Fe
N0.02 0.02 0.4 0.7 25.2 11.366 3.0 0.02 0.2 Bal.
NO0.09 0.02 0.4 0.7 25.2 9.440 3.0 0.09 0.2 Bal.
NO.17 0.02 0.4 0.7 25.2 7.740 3.0 0.17 0.2 Bal.
S32750 0.02 0.4 0.7 25.2 6.800 3.8 0.27 0.2 Bal.
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Thermodynamic equilibrium diagram of S32750 duplex stainless steel with different N content : (a) N 0.02 , (b) N 0.09 ,
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Fig. 2 Schematic diagram of the thermal simulation process
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Fig. 3 OM diagram of duplex stainless steel with different N content at different cooling rates
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less steel with different N content at high temperature
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