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Thermo-mechanical Treatment for Improvement of Superplasticity of SUS304

Masahito Katon and Yasunori Torisaka

Synopsis :

A martensitic transformation which was induced by large plastic deformation on austenitic stainless steel SUS304

(similar to AISI304) is reversely transformed into primary austenite phase with grain size of about 1xgm by annealing.
One more such thermo-mechanical treatment is applied for SUS304 with fine microstructures, grain sizes are measured
and superplastic behaviors are examined. The grain sizes are extremely hyper-fined below 500nm, and the maximum
ductility over 400 pct and the strain rate sensitivity index (m) of about 0.45 are obtained at high strain rate of 1.8

10757,

The changes of microstructure during deformation are observed and discussed under the tensile conditions

exhibiting the maximum elongation by using a transmission electron microscope. The same quantities of dislocation
are seen at 200 pct and 300 pct deformation. The superplastic behaviors of SUS304 are accommodated to dynamic

recrystallization.
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Table 1. Chemical composition(mass%).

C Si Mn P S Ni Cr Fe

0.03 |0.50 |0.99 [0.030 |0.070 |8.46 {18.32 |bal.
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Fig. 2. Specimen geometry for tensile test.
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Fig. 1. The heat diagrams.
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Fig. 3. Effect of annealing time on retained marten-
site content at 973K.

a) S treatment b) D treatment

Fig. 4. TEM micrographs of the specimens after S
and D treatments.
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Fig. 5. Variation of tensile properties with indicat-
ed initial strain rate at 973K.
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Fig. 6. Strain-rate sensitivity index of D treated
specimens at 973K.
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Fig. 7. TEM micrograph change during deforma-
tion at 973K (é=1.8x107%s™").
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