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Abstract The aim of this research is to develop the TRIP aided high strength low carbon steels using reverse
transformation process. The 4~8% Mn steel sheets were reversely transformed by slow heating to intercritical
temperature region and furnace cooling to room temperature. The stability of retained austenite depends on
the enrichment of carbon and manganese by diffusion during the reverse transformation. The amount of
retained austenite formed after reversely transformed at 625°C for 6 hrs was about 50 vol.% in the 8%Mn steel.
The change in volume fraction of retained austenite with a holding temperature was consistent with the
changes in elongation and the strength-ductility combination. The maximum strength-ductility combination of
40,000 MPa- % was obtained when the 8%Mn steel reversely transformed at 625°C for 12 hrs. However, it's
property was signifcantly decreased at higher holding temperature of 675°C resulting from the decrease of

ductility.
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Table 1. Chemical composition of 4~8%Mn steels (wt.%).

o

il

?—.O

LA - s

peakH & o83t 27} )dAe HAEYPES 73 vhE 4
(D3} 2 Miller2]'*1)g 0] g3l 741 AFasiet.

= 1.4L/(I,+ 1.41,) (1)

714 e e2EHUelE] (220), ¥ (311),H9] A&
WAL AR ek WA ol L, [, FEte]ES (211),9
o] A¥ WAPZFEZho|th

ZFF 2 2EUelE o] g4 AFQAHUCE &
m]ﬁa:ﬂr =935} /\]ﬁ%£ X4l #&7]oll A4 Fe-K, target

AHESEY (220, B (311), S]EA 9] YA EREH
*ﬂ‘ ()¢} 22 Ruhls} Cohen?] & ol-g3] Al4bsltt.

o=3.572 4+ 0.033(wt.%C) 2

A7 s 2BV EY ARYE, Ce AFex
Elvo] Evle] A (wt.%)o] T

3. & ¥ U

3.1 Mn E7|20] e RRAHLOIES| Sit He}

AHeld C-MnAl TRIPZS) Z2& Mn skt o4
Bzl 27l uel thEXNE F2 10~45%Y FAFL
ZHLpo] B} Hjgfo]E| HoUpo]E = mlEEAE
2o g2 Hojgld) Tt o5 A2l RuEgd 27|
A A 2] 270 net 34 JFE dent &,
A7RIA 1R ewrt wod Aye] seel=s) A
Vo e 12 e F2 woluelE
Zo], A2 FH XM= wo|fo] E} ntERIAlOIE 24
& zH HH, 0|5 27|Z22 9 BRI EA u}
A AE T 7AA AEx depzic

Fig. 12> G704 Aeie] 6Mn 7oA Uephts 5
W2lo] wlojuolE g As AR FHAL @DVé*m
S 24 Ho|olE #lis FE prior LEHUOIE ¢
AolA AR 1 WEE Jgsta glon, HaZ
£ 0.1~02 mZ w5 vM 3l o] vl E g
227} A7stel] wiE) rEele] Q2H Vo B ghavt T
SHo] HslH R Gt E A Al 254
o] AFL2EH o BT EA3lH,'Y oju) XRD &40 €]
g 2RO E O EFS 8%t

Fig. 2= 4~8% Mn #7} €99%%

¢

EN }'NF

l-N

o

Zi

625°CllA 64 7F

Steels C Si Mn P S sol-Al N Fe
8Mn steel 0.105 0.50 8.04 0.015 0.003 0.052 0.0025 bal.
6Mn steel 0.104 0.49 6.05 0.015 0.003 0.057 0.0025 bal.
4Mn steel 0.102 051 4.00 0.020 0.003 0.030 0.0020 bal.
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4~8%Mn

Fig. 1. Transmission electron micrographs of the hot rolled
6Mn steel sheet. (a),(b) bright field image (c) dark field
image(austenite) and (d) SADP
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Fig. 2. Transmission electron micrographs of the 4~8% Mn
steel sheets reversely transformed at 625°C for 6hrs. (a),(c),(e)
bright field image and (b),(d),(f) dark field image. (a),(b) 4Mn,
(¢),(d) 6Mn and (e),(f) 8Mn.
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Fig. 3. Effect of holding temperature on the amount of R in
the 4~8% Mn steel sheets reversely transformed for 6hrs.
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Fig. 4. Effect of holding temperature on the carbon
concentration of austenite in the 4~8% Mn steel sheets
reversely transformed for 6 hrs.
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Fig. 5. TEM/EDS analysis of retained austenite(a) and
martensite(b) in the 8Mn steel sheet reversely transformed at
625°C for 6 hrs.
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Fig. 6. Transformation behavior of austenite with tensile
deformation in 4% Mn and 8% Mn steel sheets reversely
transformed at 650°C for 1 hr.
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4~8% Mn steel sheet after reverse transformation.
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