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The Effect of Microstructure on the Formation of Retained Austenite in TRIP Assisted Steel

Tatsuya NAKAGAITO, Tetsuo SHIMIZU, Osamu FURUKIMI and Kei SAKATA

Synopsis : The effects of the isothermal austempering conditions were investigated to clarify the mechanism of retained austenite formation in C—-Mn-Si

steel. The volume fraction of retained austenite increases with increases in the carbon content in the austenite and the volume fraction of

austenite during austempering treatment. As the bainite transformation progresses, the carbon content of the austenite increases along with it,

while the fraction of austenite that has not been transformed to bainite decreases. As a result, the volume fraction of retained austenite peaks

during the austempering treatment. A high austempering temperature and large initial austenite grain size enhance bainite transformation,

and the austempering time decreases when the volume fraction of the retained austenite peaks. A small initial austenite grain size leads to in-

creases in the volume fraction of the retained austenite at the same level of the solute carbon content.
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Table 1. Chemical composition of steel used. (mass%)

C Si Mn Cr Al
0.14 1.50 0.99 0.33 0.03

O,
@ 1150°C ] 3006
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30°C/s
350~450°C,0~1h

Water Quench

b
800°C. 300s

30°C/s
350~450°C, 0~3h

Water Quench
Fig. 1. Heat treatment conditions.
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Fig. 3. Change in the volume fraction of retained y with
isothermal austempering. (Initial v grain diameter:
8 um)
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Fig. 4. Change in the carbon content in retained y with
isothermal austempering. (Initial ¥ grain diameter:
8 um)
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*2 Etched by Picric acid+Na,S,0;.

Fig. 5. Optical micrographs and SEM images at various austempering time at 400°C.
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Fig. 6. Isothermal transformation curves of bainite at each
temperature. (Initial ¥ grain diameter: 8 yum)
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Fig. 7. Changes in the volume fraction of bainite, retained

y and martensite in second phase with isothermal
austempering. (Austetmpering tenperature: 400°C,
Initial ¥ grain diameter: 8 ym)
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Fig. 8. Effect of initial grain diameter and holding time on
the volume fraction of retained y. (Austempering
temperature: 400°C)
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Fig. 9. Effect of initial y grain diameter and holding time
on the carbon content in retained y. (Austempering
temperature: 400°C)
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(Austempering temperature: 400°C)
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Fig. 11. SEM images of second phase transformed to bainite.
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