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Strengthening of Austenitic Stainless Steels by Thermo-mechanical Control Process

Sadahirvo Y amamoro, Hiroyasu Yokovama, Takashi Ase and Yasuo Kosavasm

Synopsis :

Strength of austenitic stainless steels produced by the thermo-mechanical control process were quantitatively estimated
on the basis of various strengthening mechanisms. Optimum strength control method in an industrial scale and the change
in corrosion resistance with strengthening were also investigated. The grain size dependency of 0.29% proof strength in
austenitic stainless steels is 2/3 of that in plain carbon steels, so that the strengthening by grain refinement was limited
to 100MPa or less. Further strengthening was performed by substructure strengthening through the rolling in the
unrecrystallization region. The total reduction in this temperature region is the controlling factor for the strength and
therefore important to attain an aimed strength level in an industrial scale. A critical cooling rate, above which the
corrosion resistance of TMCP plates is comparable to that of ST plates, are 10°C/s for 0.066C, 1°C/s for 0.032C and less

than 0.2°C/s for 0.021C.
austenitic stainless steels ;
substructure ; thermo-mechanical control process.
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Table 1. Chemical compositions of the alloys.
(mass%)

alloy C Si Mn P S Cr Ni N

0.036 0.49 1.06 0.028 0.005 183 86 0.0417
0019 054 095 0028 0.006 183 9.8 0.0475
0.021 0.28 099 0019 0.005 186 10.6 0.0591
0.032 0.28 0.99 0018 0.005 186 10.6 0.0581
0.066 028 1.00 0.018 0.005 186 10.6 0.0596
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Fig. 1. Change in strength with finish rolling tem-
perature in SUS304.
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Fig. 3. Microstructures of TMCP and ST plates.
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Fig. 4. Change in corrosion rate of stainless steels
with C content and cooling rate.
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Fig. 9. Change in the precipitation morphology
at the grain boundary with 7 grain size
in 0.021C alloy.
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