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Process Control and Defect Formation Mechanism
of 321 Stainless Steel

Wang Jianze'”, Tang Xingchang”, Hu Weihua®, Kang Yonglin®

(1. Stainless Steel Plant, Jiuquan Iron and Steel Co. , Ltd. , Jiayuguan 735100, Gansu, China; 2. School of Material Sci—
ence and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The technical features of 321 stainless steel produced by steekle mill were introduced in this
paper, including its alloying design, process control and mechanical properties. Morphology of the inclu—
sions and the surface defects of the steel were analyzed by OM and SEM. The results showed that the 321
stainless steel exhibits excellent mechanical property and good surface quality. The main surface defect is
linear scale, which is caused by the mass clustering of TiN grains in the continuously cast bloom. In or—
der to effectively improve the surface quality of the steel,some measures can be taken,including control—
ling contents of elements such as Ti, Al, N, and O and degree of superheat during casting, and setting
reasonable parameters of argon stirring in LF.
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Table 1 Chemical compositions of 321 stainless steel %

C Si Mn p S Ni Cr N Ti
0.025 0.70 1.20 0.030 0.0006 9.2 17.330.014 0.30
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Table 2 Tensile properties of 321stainless steel

Ry, /MPa R, /MPa K2 /%

Ry ( S2) 261 629 59

Zh1a) ( S) 254 612 61
b =205 =515 =40
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Micro morphology of linear scale by SEM

Fig. 1
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Fig. 2 Energy spectrum analysis and micro morphology of the longitudinal section of linear scale
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Fig. 3 Morphology of inclusion in continuously cast bloom
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Fig. 4 Formation mechanism of linear scale defects on 321stainless steel
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