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t}. 30% ool AFesHoleg Gy HME 645Colx] PHefA s o] AT o)A, AF2He|E ] BH
23 7144 A A 2o 620 C oM e st Ao vt Aot YA FE - AY2PgE 33F BF 620TAA 1
At a2 A4 4000kg/mmPHER vf§ §-55H AR DL ME AAYFLE QUstd 2 ghe] WX A AH3E . 0.14C
-6.5Mn#A TRIPZolA 2FesHtole A4} A Al u]xe 1.1%Si H7EEFHE )¢ v]gstict.

Abstract This research was examined the effect of intercritical heat treatment on the mechanical properties and re-
tained austenite formation in 0.1C-6.5Mn steels for the development of a high strength high ductility steel, using of
transformation induced plasticity due to retained austenite. The stability of retained austenite is very important for the
good ductility and it depend on diffusion of carbon and manganese during reverse transformation. It is effective to heat
treat at 645°C in order to obtain over 30 vol.% of retained austenite. However, it is more desirable to heat treat at 620°C,
considering the volume fraction and mechanical stability of retained austenite. The strength-elongation combination
in cold rolled steel sheets after reverse transformed at 620°C for 1hr was about 4000kg/mm?, but it decreased rapidly
with increasing holding time at high temperature due to the decrease of ductility. The addition of 1.1%Si in 0.14C-6.
5Mn TRIP steel does not improve the mechanical properties and retained austenite formation.
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Tabel 1. Chemical composition of the specimen (wt. %)

dARGHA A1l A53 (2001

chemical composition(wt. %) temperature(‘C)

C Si Mn P S sol. Al Fe Aa Ag
0.14 - 6.52 0.02 0.005 0.06 bal. 607 723
0.14 051 6.58 0.02 0.005 0.06 bal. 596 719
0.14 110 6.63 0.02 0.005 0.05 bal. 588 712
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Fig. 1. TEM micrographs showing the morphology of the retained austenite in hot rolled 0.14C-0.55i-6.5Mn steel obtained by re-
verse transformation at 620°C for lhr. {a) bright field image (b) dard field image (austenite) (¢} SADP (d) Indexing
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Fig. 2 TEM micrographs showing the morphology of the re-
tained austenite in cold rolled 0.14C-0.5Si~6.5Mn steel ob-
tained by reverse transformation at varicus temperatures for
1ht. {a} 620°C (b} 6457 {c) 670TC
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Fig. 3. Effect of reverse transformation conditions on the vol-
ume fraction of retained austenite(yz) in 0.14C~0.55i-6.5Mn
steel.
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Fig. 4. STEM/EDS analysis of ferrite [Fig. 2(a)] obtained by
reverse transformation at 620°C for lhr.
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Fig. 5. STEM/EDS analysis of retained austenite [Fig. 2(a)] ob-
tained by reverse transformation at 620°C for lhr.
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Fig. 6. Effect of reverse transformation temperatures on the
carbon content of retained austenite in 0.14C-0.55i-6.5Mn
steel heat treated for lhr.
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Fig. 7. Relationship between the volume fraction of retained
austenite (7s) and elongation in 0.14C-6.5Mn steels heat treat-
ed for 1hr.
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Fig. 8. Relationship between the volume fraction of 7z and TS
x Elin C-Mn steels.
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Fig. 9. Changes in tensile properties with various cold reduction
in 0.14C-0.5Si-6.5Mn steels heat treated for 1hr.
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Fig. 10. Effect of reverse transformation temperatures on the
yield ratio(YS/TS) in 0.14C-0.5SI-6.5Mn steel heat treated for
1lhr.
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