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Effect of Reverse Transformation on the Microstructure and Retained
Austenite Formation of 0.14C-6.5Mn Alloy Steel
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Abstract The present study aimed to develop the TRIP(transformation induced plasticity) aided high strength low
carbon steel sheets using reverse transformation process. The cold-rolled 0.14C-6.5Mn steel was reverse-trans-
formed by slow heating to intercritical temperature region and air cooling to room temperature. An excellant combi-
nation of tensile strength and elongation of 98.3 kgf/mm? and 44.4% appears. This combination comes from TRIP
phenomena of retained austenite during deformation. The stability of retained austenite is very important for the good
ductility and it depends on diffusion of carbon and manganese during reverse transformation. The air cooling after
hoiding at intercritical temperature retards the formation of pearlite and provides the carbon enrichment in retained

austenite, resulting the increase of elongation in cold-rolled TRIP steel.
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Table 1. Chemical composition of the specimen (wt. %)

Chemical composition(wt. %) Temperature(°C)
C |[Mn| P S JsolAl] Fe | Ay Ag
0.14 | 6.52 1 0.02 |0.005] 0.06 | bal. 607 723

B [11.’[

Fig. 1. TEM micrographs of hot rolled steel sheet; (a)
bright field image (b) dard field image (c) SADP
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Fig. 3. TEM micrographs showing the morphology of
the retained austenite in cold rolled steel sheet obtained
by reverse transformation at various temperature for 1hr;
(a) 620°C, (b) 645°C, (c) 670°C.

Fig. 2. TEM micrographs showing the morphology of the retained austenite in hot rolled steel sheet obtained by reverse
transformation at 620°C for 1hr;(a) bright field image (b) dard field image (c) SADP (d) indexing.



256 471 - ol2d

ohdele] QAHUOlE Fo ©iol g £ol3lA
3] Aeodge] Aule) LM BaA o xEo
EE HYZ AoltH7]. FFL2EPRIE ks o
weleert el net ozt F71ke AgE JE
e Al tisze] AEATo] Rtk o)s} o]
Fo2HURIE YA A3dTo] g4=E e o
S o] 2% F Yot R2Eo|ES] AT
A Q2HUo|Ex Hlolo]EL} vlEHAO|E g
o8 T4 WAl Hx, ©] W Mn EBE @40} 3
Ho] 2F3A slE 22HUOIE YRE TS 2 WY
482 WA HER olf olgildY] HEld AH:FF
o] ¥AE Ao=E e

3.2 AYelof =(8t TNRR2E|LI0|BBo| HE}

Fig. 45 L=l AefA2d A ZRes
HuolEge JeliACEA 1T JEeHF 49
Aol ARe2EUe|EFE @M= ded o
gt 37151 YAAhe 645°Col HoiXE Rolohr}
670°Ce] EHWERA] AA] i3ke AP HAH-
ol#F WL 1241t Bt AHEAAHY B9l BS
FREA Vel

e 257 ASETE B A ARMIN TR
2HUolERR] A7} H1 1 olF FAidhe ¥
et o] 29E & Ak HRiE L= J1EE o
Z+ o] AAHEEH FEE AT A AR 7t
Fere met g, e ogiE Lxdie o
HuelEW C, Mrs=rt E0F L2029 1Y

1hr 12ne
201 —e—HR + —a—HR {20
—&—CR —e—CR

820 45 670 620 645 70
Temperature(T)

Fig. 4. Effect of reverse transformation conditions on the
volume fraction of retained austenite(YR).
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Fig. 5. STEM/EDS analysis of ferrite [Fig. 3(a)] obtained
by reverse transformation at 620°C for 1hr.
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Fig. 6. STEM/EDS analysis of retained austenite [Fig.
3(a)] obtained by reverse transformation at 620°C for 1hr.
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Fig. 7. Relationship between the volume fraction of retained

austenite (YR) and elongation in 0.14C-6.5Mn steels reverse
transformation for 1hr
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Fig. 9. Effect of reverse transformation temperature on
the tensile properties in 0.14C-6.5Mn steel sheets reverse
transformation for 12hr.
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