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Effect of Retained Martensite on High Temperature Deformation of SUS304 with a Fine Grain Size

Masahito Karo and Yasunori Torisaka

Synopsis : The high temperature deformation properties of two stainless steels, austenite single phase and austenite/martensite

dual phases have been studied.

These two materials were not conventionally produced but reversely transformed into

austenite phase from martensite phase which was induced by large plastic deformation on austenitic stainless steel
SUS304 (similar to AISI304) below the temperature of Md point.
Tensile tests on both alloy sheets with initial grainsize refined below lum by such above processing have been

conducted at different temperatures from 923K to 1023K at strain rates ranging from 3.0 107°to 1.0X107% s~

!, These

both materials exhibit a maximum elongation exceeding 200 pct with very low flow stress. The dual phase material
shows more elongation and less flow stress in comparison with the single phase material, and the lower testing

temperatures or the higher strain rates, the larger this tendancy becomes clearly. This is the reason why a slight

martensite phase which is included in the dual phase material prevents the grain size of austenite phase from coasening

during large deformation.
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Table 1. Chemical composition.(mass%)
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Fig. 1. Size of specimen for tensile test.(mm)
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Fig. 2. Optical microstractures of SUS304 annealed
at indicated temperature for 3600s after 909
cold rolling.
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Fig. 3. The total elongation vs. strainrate curves of
SUS304 on y and &’/ y stractures with 1.0um
diameter grain size obtained by tensile test
performed at temperatures indicated.
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Fig. 4. The Inc¢ vs. Ine curves of SUS304 on y and.
a’/y stractures with 1.0um diameter grain
size obtained by tensile test performed at
temperatures indicated.
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Fig. 5. Load-displacement curve and optical mi-
crostractures in tensile test at 998K for 2X
10~4s™! of SUS304 with «’/y stractures.
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Fig. 6. The lefted martensite after high tempera-
ture tensile test on the specimen with «’/y
stractures.
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