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Abstract Various types of high strength steel sheets were usually used for improving the automobile safety and
fuel efficiency by reducing the vehicle weight. The present study aimed to develop the TRIP (transformation
induced plasticity) aided high-strength low carbon steel sheets by using a reverse transformation process. The
0.1C-4~8Mn steels were reverse-transformed by slow heating to intercritical temperature region and then fur-
nace cooled to the room temperature. Granular type retained austenite was observed in 4Mn steel and lath type
retained austenite was also observed in 6~8Mn steel. The results show that the 6Mn steel under reverse trans-
formed at 625°C for 6 hrs has maximum elongation up to 39%. The optimum strength-elongation combination

was 3,888 (kg/mm?x<%) when the 8Mn steel was reverse transformed at 625°C for 12 h.
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Table 1. Chemical composition of C-Mn steels (wt.%)

Alloy| C | Mn | Si | Sol.-Al N Fe
A 0.102| 4.00 | 0.51 | 0.030 |0.002~0.003 | bal.
B |0.104| 6.05} 0.49 | 0.057 |0.002~0.003 | bal.
C ]0.105] 8.04 | 0.50 | 0.052 |0.002~0.003 | bal.
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Fig. 1. Transmission electron micrographs of 0.1C-4Mn
steel reverse transformed at 625°C for 6 hr; (a) bright
field image, (b) dark field image, (c) selected area
diffraction pattern, (d) the indexed result.
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Fig. 2. Transmission electron micrographs of 0.1C-6Mn
steel reverse transformed at 625°C for 6 hr; (a) bright
field image, (b) dark field image, (¢) selected area
diffraction pattern, (d) the indexed result.
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Fig. 3. Transmission electron micrographs of 0.1C-8Mn
steel reverse transformed at 625°C for 6 hr; (a) bright
field image, (b) dark field image, (c) selected area
diffraction pattern, (d) the indexed result.
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Fig. 4. STEM/EDS analysis of retained austenite [Fig.
3(a)] obtained by reverse trans- formation at 625°C for 6
hr.
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Fig. 5. Effect of holding temperature on the amount of
YR with various manganese content in steels reverse
transformed at various temperatures for 6 hr.
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Fig. 7. Changes in mechanical properties with holding
time at various reverse transformation temperatures in
0.1C-4Mn steels.
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Fig. 8. Changes in mechanical properties with holding
time at various reverse transformation temperatures in
0.1C-6Mn steels.
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