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Table 1  Composition of austenitic stainless steel (ω/%) 

Steel C Ni Cr Si Mn Ti Mo Fe  

Q1 (1.0 Si) 0.062 15.20 16.86 1.04 1.45 0.38 1.51 Bal.  

Q2 (1.5 Si) 0.064 15.20 16.90 1.50 1.47 0.38 1.51 Bal.  

Q3 (2.0 Si/1.5 Mn) 0.063 15.10 16.85 2.01 1.45 0.38 1.51 Bal.  

Q4 (2.0 Mn) 0.064 15.80 16.86 1.97 1.90 0.38 1.51 Bal.  

 

 

 

 

 

 

 

 

 

 

� 1  ~��� ¡� 

Fig.1  Schematic of tensile test specimen (unit: mm) 
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� 2  CK��@ABCDE£abU¤¥\�¦z{cd§¨  

Fig.2  OM images of different austenitic stainless steels under cold-worked conditions: (a) Q1, (b) Q2, (c) Q3, and (d) Q4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  CK��@ABCDE£abU¤¥\ SEM§¨ 

Fig.3  SEM images of different austenitic stainless steels under cold-worked conditions: (a) Q1, (b) Q2, (c) Q3, and (d) Q4 
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� 4  CK��@ABCDE£abU¤¥\ EPMA© 

Fig.4  EPMA images of different austenitic stainless steels under cold-worked conditions: (a) Q1, (b) Q2, (c) Q3, and (d) Q4 
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Fig.5  Volume fraction of twins of different austenitic stainless   

steels under cold-worked conditions 
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Table 2  Mechanical properties of austenitic stainless steel 

Steel σ

0.2

/MPa σ

b/

MPa δ/% 

Q1 (1.0 Si) 620 703 16.1 

Q2 (1.5 Si) 666 758 16.4 

Q3 (2.0 Si/1.5 Mn) 682 779 16.0 

Q4 (2.0 Mn) 627 741 21.3 
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� 6  CK��@ABCDE£abU¤¥\ TEM© 

Fig.6  Bright-field TEM images of different austenitic stainless steels under cold-worked conditions: (a) Q1, (b) Q2, (c) Q3, and (d) Q4;  

(e) [011]

M

 SAED pattern of the deformation twins and austenitic matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  CK��@ABCDE\ªW-ªbtM�«S�-¬ªb­® 

Fig.7  Engineering stress-strain curves (a) and true stress-strain curves (b) of austenitic stainless steel; work hardening rate-true strain 

curves for strain of 0.05~0.2 (c) and 0.03~0.06 (d) 
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Fig.8  Comparison of work hardening rate-true strain curves between a low SFE steel (a) and Q3 alloy (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 9  Q3I�²³tcd 

Fig.9  SEM image of Q3 alloy after tensile (a); OM images of Q3 alloy before (b) and after (c) tensile; tensile fracture morphology of Q3 

alloy (d); TEM image of Q3 alloy after tensile (e) 
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Abstract: Si and Mn are usually added into austenitic stainless steels to improve their corrosion resistance by improving the oxide film 

forming ability and increasing the stability of austenite matrix. However, the addition of Si and Mn significantly affects the microstructure 

and mechanical properties of the cold-worked material. In this study, austenitic stainless steels with different Si and Mn contents were 

designed. The microstructure of the alloys is characterized by SEM, EPMA, and TEM, and the mechanical properties are evaluated by 

tensile tests at room temperature. As Si content increases from 1.0wt% to 2.0wt%, the volume fraction of deformation twins increases from 

4.98% to 8.33%, the yield strength increases from 620 MPa to 682 MPa, and the elongation basically remains constant; as Mn content 

increases from 1.5 wt% to 2.0wt%, the volume fraction of the deformation twins decreases from 8.33% to 7.22%, the yield strength 

decreases from 682 MPa to 627 MPa, and the elongation increases from 16.0% to 21.3%. Si addition increases the quantity of deformation 

twins in the alloy, improves the strength of the alloy and maintains plasticity; Mn addition reduces the number of the deformation twins in 

the alloy, reduces the strength of the alloy and enhances plasticity. 

Key words: metallic materials; austenitic stainless steel; tensile properties; microstructure; deformed twins 
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