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Microstructure and Mechanical Properties of Fe—0.4C-2Mn—-4Al
System 3-TRIP Steel

Zhang Dongmei Feng Yunli Cao Kuo
( College of Metallurgy and Energy North China University of Science and Technology Tangshan 063210 Hebei China)

Abstract: The microstructure of Fe—0.4C—-2Mn—4Al experimental steel in as-east and hot—olled state
was analyzed by SEM XRD and EBSD.The mechanical properties of the experimental steel before and af—
ter rolling were studied.The results show that the TRIP steel contains a large amount of §-ferrite in the mi—
crostructure before and after hot rolling but the 3-ferrite morphology changes after hot rolling and the fish
bone shape is stretched into strips along the rolling direction.Shape and the grain size has been refined.
Consequently the strength and elongation have been significantly improved and the strong plastic product
has reached 13.7 GPa * %.
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4 mm o
Mn-TRIP 4 mmx10 mm
o 4% Villella
TRIP (5 mLHCI+1 ¢ +100 mL )
- EBSD
C Mn o Mn-TRIP
28 V 0.2 A (80% C,H,OH +
Mn-Al  TRIP 15%HCI0,+5% ) 30 s.
Al 32 mm
8- mm 32 mm Instron 3382
S 0.007 5 mm/s
: 1 ( )
Fe-0.4C-2Mn-4Al Table 1 Chemical compositions of the test
. steel( mass fraction) %
C Mn Al Si P S Fe
1 0.4 2 4 0.3 0.009 4 0.008 6 Bal.
1.
40 kg
o 1200 C 2h 80 2
mmx70 mmx40 mm o 2.1
1200 C 30 min 7 1 R

Fig.1

1
Microstructure images of as-cast and hot rolled steel
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Fig.2 EBSD diagram of as-cast and hot rolled steel
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Fig.3 XRD diagram of as-east steel and hot rolled steel
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Fig.4 Distribution of misorientations and grain size of as-cast steel and hot rolled steel
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Fig.5 Stress-strain curves of as-east steel
and hot rolled steel
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Table 2 Mechanical properties of the steels 11 600 °C
! 34.5 GPa - %
/MPa /MPa /%  (GPa- %)
520.1 693.1 3.6 2.5 o
672.3 910.3 15.1 13.7
3
1) Fe—0.4C-2Mn—-4Al o-—
o o~ k
5 Y
13.7 pm 3.1 pm, 6-
2 EBSD ; 30 ~40 pm o-
90% 2) 693.1 MPa
; o— 910.3 MPa, 3.6%
15.1%,

13.7 GPa * %,
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