4B % >>2012 >> >>(1)

4 JB %R 2012, (1) 122-128 DOI:  10.3724/SP.J.1037.2011.00375 1SSN: 0412-1961 CN: 21-1139/TG

EN I 1= Bl BURTID T 2 o Grenagud el

w3
£ TRIP R [y Fe-18Mn-Si-Ctuil, TWIPER 1 - 5 5
a2 s, e, e, 1Y

D) ALK 504 YO 110819
2) 4 BB P A R eh, Bl 114009
3) AR 5 TR, g 200072

WZE: RSCRAZHE e A VS0 70, 8 1 B CREM iy e sk, it T Fe-18Mn-0.528Si-0.6C()5i i 4y
H Y0) S BRI, AN R SRR AR FE I 23 R Ay —e AR AL A5 1OM, XRD AT EM 5 4 51 5640 A 55 4 it

IR fE

F Supporting info
I PDF(1966KB)
bHTML] Tk
¥ 2% SCHk[PDF]
b 275 3CHR

P A SCHER S K
F I 4

AR PEREN T 5 L GUBEAT 1 20T S S 4 R 22301100 “C 4L, 850 “C £ 4L i VA M FAALABR th T2 B B g iAo | T B

WA PE(TWIP)+ A2 175 B PE(TRIP, y —e) U A0 41 s SEBL T B s e it 1 GPay i fif 4k T-60%1g {1 [ 1
BB T = AVRIE RN IR 2K Vi ok T TR N ) 5 e 1 IR IR A 7 25 38U S PERE T B

SR BRBRMETWIPGR e ik 266 R 5 R

DESIGN AND INVESTIGATION ON THE HOT ROLLING TWIP STEEL WITH TRIP EFFECT
LIU Rendong® 2, SHI Wen®, HE Yanlin®, LI Lin®, WANG Fu?)

1) School of Materials and Metallurgy, Northeastern University, Shenyang 110819
2) Technology Center, Anshan Iron and Steel Group Corporation, Anshan 114009
3) School of Materials Science and Engineering, Shanghai University, Shanghai 200072

Abstract: There exists obvious deficiency in traditional twining induced plasticity (TWIP) steel which exhibits excessive
ductility but rather low strength. In order to improve the property, new composition of atest steel, i.e., Fe-18Mn-0.528Si-
0.6C (mass fraction, %) stedl is designed through increasing C content and decreasing Mn content upon the estimation
result of stack fault energy and phase diagram calculation. That the y —¢ transformation may happen during deformation at
room temperature in the designed steel is predicted through calculation. The microstructure, before and after tensile test, of
the hot rolling test steel is analyzed with OM, XRD and TEM. It is shown that there occurs simultaneously TWIP and
transformation induced plasticity (TRIP) effect in the steel treated by a special hot rolling process (rolling starting
temperature 1100 °C, finishing rolling temperature 850 “C\linebreak and air cooling) and superior mechanical property with
strength higher than 1 GPa and elongation rate higher than 60\% are then obtained which fit very well with the requirement
of the third generation automobile stedl. It is also revealed the existence of ¢ martensite obtained through quenching or
induced by stress would damage the mechanical property.

Keywords: twining induced plasticity (TWIP) steel ¢ martensite stack fault energy materia designing 3th generation
auto steel
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