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Analysis of Microstructure and Surface Defect of 309S Austenitic

Stainless Steel

Chen Xing-run, Wang Jian-ze, Wang Jian-xin, Pan Ji-xiang
(Jiuquan Iron and Steel Group Corporation, Tianfeng Stainless Steel Co., Ltd., Jiayuguan 735100, China)

Abstract: This paper discusses 309S which is melted. rolled . annealed and acid pickled in the
industry. Its microstructural characteristics after being continuous-casting, hot-rolled and annealed
were investigated respectively. Its mechanical properties after being annealed and surface defects
were also investigated. The result show that 309S is composed of austenite and residual ferrite
under these conditions, and the ferrite could not be eliminated easily by heat treatment. The
residual ferrite of hearting is more than near surface along the thickness direction under the
condition of the hot-rolled and annealed. The mechanical properties are not affected by the
residual ferrite. Refined repair grinding can mainly solve the surface defect.
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Table 1 Chemical compositions of 309S austenitic stainless steel %
C Si Mn P S Ni Cr Cu N
0.040~0.065 0.3~06 1.2~15 <0.035 <0.003 13.0~135 22.0~230 <0.50  0.03~0.05
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Fig.1 The microstructure of the 309S continuous-casting slab
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Fig.2 The microstructure of hot-rolled 309S
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Fig.3 The microstructure of annealed 309S
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Table 1 Mechanical property of annealed 309S
- FE b VAL i
TN J Al 558/ MPa PR SE /MPa IEAHA/ % A1y PR (HBW)

307 593 55.0 162. 7
6.0 Bk 291 574 56.0 164.7
286 575 57.0 154.0
ASTM A240 =205 =515 =40 <217
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Fig.4 The photo of surface defect
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Fig.5 The morphology of surface defect at the different magnification
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Fig.6 The surface morphology of 309S slab after grinding
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