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The Effect of Heat Treatment on Mechanical Properites
of TRIP-Aided Dual Phase Steel
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Dept. of Metall. Eng., Sung kyun kwan Univ., Suwon, 440-746

ABSTRACT

The formation processes of the retained austenite(y ) in SHCP100 steel sheets were investigated in
order to improve the transformation induced plasticity(TRIP) effect of y An excellent combination
of elongation about 23% and high strength over 830 MPa was achieved by processing of intercritical
annealing and isothermal holding. The mechanical properties of TRIP-aided dual phase steel was
found to depend on the volume ratio of each phase and the volume fraction of yg. It was also noted
that the proper mechanical stability of 7, improved the mechanical properties. In this work, the best
balance of strength-ductility was obtained by holding the steel at 420°C for 500sec. after annealing at

730°C for 300 sec.
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Table 1. Chemical composition of specimen.

Element| C {Mn| Si| P | S|V} Ti|N|Cr|Fe

wt% |0.152.63 | 0.06 {0.007]0.001|0.042(0.01910.024}0.020| bel.
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Fig. 2 Effect of annealing temperature on the room
temperature tensile properties of the cold
rolled sheet steels annealed at 710C~770C
for 300 sec. followed by an isothermal hold-
ing at an optimum condition.
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Fig. 3 Changes in microstructure fractions of the
specimens with the largest strength~ductility
balance with annealing temperature.
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Fig. 4. X-ray diffraction patterns of the cold rolled
sheet steels annealed at 710°C~770°C for
300 sec. followed by an isothermal holding
at an optimum condition.
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Fig. 5 Effect of isothermal holding time and holding
temperature after annealing at 730°C for 300
sec. on the room temperature tensile proper-
ties.
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Fig. 7 Optical micrographs of the specimens with the largest strength-ductility balance isothermally held at the
following temperature after annealing at 730°C for 300 sec.

: (a) 360°C, (b) 3907, (c) 420°C, (d) 450°C.

(blue : ferrite, brown : bainite, yellow . austenite, arrow : perarlite)

T UE L2HU|ES Fo] EojE7] R A
ZEot. ¥ 450CE Al woltolE WefH e
SxoA ¥ 257t F7HETE FRe2HUo|E
T RO o] #AsAen, o Wy 2=t B&
5 vlohtolE WejoAe] ©istE A/de] HAE
ol2 sl QAHo|EYL B} B ©AE 1§
g 5 o ZF AL Az Hlouo|E WA
AN E exHuolEe] MAo] 4L ol3tz Ho
A ZF2HUCES B} go] 2 5 7] HE
ott.

ool ool E Wehxg] 2= W FFA
HuolEe] Rulig Wiske & JFSA9] wislo
BEE v=dl, HtolE W7} dojul= 450

£ A3 vojue|E WA X7t F7HESE
Eoh @& ZRe2HolE B ga AT 273
d HlR7Ia Wdor Fxst dXo] mF 3y
s 298 Byt 28l 450T o3¢ ¥ AF
L2HUolES] RuEga sl dAge Mg W
2 & HRon, vhHd JAREE AFL2HY
olEY] FuE-go] ARl ¥ &g JeRE,
ol 1ZE AYEHel 5 uMg Hejolez
Ag Fetad] 719 oz Azt

g, Hlolujo|E e e AR £ AAAEA ¢

AFe2Hve| €] EulE-g sl & Qg viH
o

Fig. 82 730°CollM o'd=q F 420C oA Hlo]



BRI EEE 104, 28 1997/135

UolE Weixald AlEe] W ARl W& TEM Hafo|E7} EASH M, HeiNE Alzhe] 2002
&3 Axolth. o] TEM #RdAM € & qURel W H2a AFe2Ho|EN} 4] wolutolEg}
HloljoE WejAE] AlZto] 2022 wi¢ F& A¢ A EAshe 2& & 4 UUch(Fig. 8(c))

Fig. 8(a)olM A¥ FFe2HUelES} old ml2 A= HeAE] Azl B& 7¢ wloluolE He

Fig. 8 Transmission electron micrographs of the specimens isothermally transformed at 420°C for the following
times after annealing at 730°C for 300 sec.
. (a) 20 sec. (bright field image, M : martensite, F : ferrite),
(b) 20 sec. (selected area diffraction pattern of M),
(c) 200 sec. (bright field image, A : austenite, B : bainite),
(d) 200 sec. (selected area diffraction pattern of A),
(e) 100 sec. (bright field image).
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