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Effect of Cold Deformation and Heat Treatment Process on
Microstructure and Magnetic Properties of Austenitic
Stainless Steel 0Cr18Ni12 and 0Cr16Nil4

Wang Xinchao'”* ,Zhuang Ying'? and Wang Guiping'*?
(1 State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron & Steel( Group) Co Ltd,
Taiyuan 030003 ;2 Technology Center,Shanxi Taiyuan Stainless Steel Co Ltd, Taiyuan 030003 )

Abstract The effects of cold deformation (0% ~80% ) and 1000 ~1 090 °C solid sulution treatment on the micro-
structure and magnetic properties of 0Cr18Nil2 and OCrl16Nil4 austenitic stainless steels are discussed based on composi-
tion and structure stability. The results show that the austenite stability of stainless steel 0Cr18Nil2 and 0Crl6Nil4 is better
than that of SUS304, and 0Crl6Nil4 is the best. Deformed martensite is formed during cold rolling deformation of stainless
steel 0Cr18Nil2 and 0Crl6Nil4. The relative permeability of 0Crl6Nil4 during cold rolling is always below 1. 010, the
proportion of deformed martensite of OCr18Nil2 is up to 3.5% , and the relative permeability is increased to 1.353. After
solution heat treatment, the relative permeability can be controlled below 1. 010. Combined with the field production condi-
tions, the heat treatment process of two kinds of austenitic stainless steels is solid solution treatment at 1 060 °C for 80 s per
mm.

Material Index Austenitic Stainless Steel,Cold Rolling Deformation , Solution Heat Treatment,Relative Permeability
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Table 1 Components of three austenitic stainless steels /%

B C Si Mn P S Cr Ni N
SUS304 0.024 0.42 1.65 0.029 0.001 18.37 8.04 0.039
0Crl6Nil4 0.040 0.52 1.34 0.022 0.001 16.07 13.97 0.011
OCr18Nil2 0.024 0.52 1.30 0.026 0.001 18.60 11.20 0.012
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Table 2 Comparison between austenite stability of three
stainless steel

bk Mg/ [Ni] g,/ % A/%
SUS304 16.4 13.56 -5.52
0Cr18Nil2 -61.8 13.69 -2.49
0Crl6Nil4 -114.5 14.24 -0.27
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Fig.1 Thermodynamic phase diagrams of stainless steel SUS304 (a) ,0Cr18Nil2 (b) and OCrl6Nil4 (c)
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Fig.2 Deformed martensite formed during cold working of stainless steel 0Cr18Nil2 (a)
and 0Crl16Nil4 (b)
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Fig.3 Effect of rolling deformation rate on deformed martensite

and relative permeability of stainless steel 0Cr18Nil2
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Fig.4 Effect of rolling deformation rate on deformed martensite
and relative permeability of stainless steel 0Cr16Nil4
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Table 4 Effect of solid solution process on grain size of

stainless steel 0Cr16Nil4/rating
. S E)/ s
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Fig.5 Effect of solid solution process on content of deformed
martensite in stainless steel 0Cr18Nil2
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