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Intercritical Austenite Stabilization of a Mn-Al TRIP Steel
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Abstract; The intercritical austenite stabilization of Fe-0. 2C-7Mn-3Al steel was investigated by
MMS-200 thermo-mechanical test machine in the lab. The microstructure evolution and the
partitioning process of C, Mn were characterized and analyzed by using SEM, EPMA, TEM and
XRD. The results show that there are always 25% - 30% bulky flattened ferrite at different
intercritical annealing temperatures. As the intercritical annealing temperature increases, the
retained austenite content in the microstructure increases first and then decreases, with the volume
fraction being 10. 2% -32.5% . The retained austenite and the intercritical ferrite are located with
the lath shape, and the lath width is 200 — 300 nm. The optimized annealing temperature is
750 C. The synergistic effect of C, Mn and Al promotes the austenite stabilization during
intercritical annealing, which causes the partitioning process with less time of the tested steel.
Key words: Mn-Al TRIP steel; austenite stabilization; austenite reverse transformation;
microstructure evolution; retained austenite
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Fig. 1 Microstructure and morphology at different intercritical annealing temperatures
(a)—600 C; (b)—650 T; (c)—700 C; (d)—750 T; (e)—800 T; (f)—850 T.

SEAPIEH I 2 o AT SR AT
600 THT BRI IARFL 500 85% LU I, LK
IR BUTBORE] 15% |, LA C LI R TE
W o Vs N S SN R e
LI s Mn 7GR B T 9 BOR BUR /N, AR
T L EC A P ) s . G AR R e B DX ) B ER A o
C,Mn JTE & BN, faw B =55k R Ik
TEAR. BEERETEZE 700 CTLLE, B FE XS
PR PRI B9 & 2B AR A B ECAAR L G135, B AL
Bl B AR IR Y B R RICR ;Mo TR
A HB0 R St i T T 5 T A8 K % T 1 L G AR
T, I e B A v B PR AR R AR B L 2 ik
40% LA b A IXGR Kt B, C OF Mn JTER AE R
FCPR R ) A i T B IR I i R v Ve 40
T F R A B SRR 1) 8 ERAA A A8 S 4k
F AR AR 2. IR E 800 C LA LA, LY
(9 T FG AR AR 45 B0 M/A ZH4UB B3, ix & il T
I S X A5 I R A I OO T BRI AR 1
% BRFER T C A Mn JTE AR Wr ) B AR 4R

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

{ELE B I S A I O T B B iR rp C
1 Mn JCER A2 5 5 R, BT il S X B
PRATRETE.

1.0
0.9
0.8
0.7
0.6

g

503
0.4
0.3
0.2

0.1 4 3
O—I—“F-é/ . . . . .
500 550 600 650 700 750 800 850 900 950 1000
1
1—8kFE; 2—RBEAEK; 3—BHKRECI EIFRE

702 °C); 4—BWARGTHE EIVREE662 C).

B2 FEBRANEBETIERXSHEERNE
Fig. 2 Volume fractions of phases at different
intercritical annealing temperatures



http://www.acropdf.com

182 AKX FFM(BRAAFR)

i 3 fras,600 CHEH) XRD 4341 45 S %
BH I A DGR R S IR, R (1) AR B
B A BRLECAAR B B AR, 100 BH I S DX AR i i rpr B
PG 56 A8 HE 47 AN 7843, Min JG 2 Y e 43 R L B
HREZ BB, C TCER MR R AR /3 2 B A (i
B AR LIRS HAR B 2 = . 20, BLR
FRAYBL AR KN 15. 3% . 2 I 5L IXGE k.
TR T B AR B WM, Mn JC R %
P AR ZR AR 1) LR AR 7, B T = T B ECAR 1)
Fase e, FRB KR EETHZE 750 CHF, 2 XRD l5E,
FRAT R ORI 32. 5% . Fifi 25 1 5t IX AR &
TR RRSETE i, W 5 DX B AR 1 5 e 2 e o, (H
JE LT R IR SE S C, Mn & &R R, SR 4y
AN 110 B8 AR AE ¥4 00 A PR A A8 ol B EG AR,
FEFR A B TGRS 550R 10.2% .

4 24 750 C iR JORFEH EPMA /Y 4 &
&, M0 C,Mn, Al JTTER & 5 XS T0% X BUE L
TR B 22, X 2 I A IXGR G R R T R
Gy BeAgsE AL g5 1. C R F A B Ry [l R T, 7
750 Clfi FE AR K AAE T P i 43 28 B8 [ AR I
FoE IOk HHEEG T C IR 5R A B AR 5 I
N SN EE T A REZS 5 LN 5 v 5
Mn 50 5 DA 5 985 32 e B 2% B B /N | i

T )

& 5a 75 T 750 C il B IXGE ko TEM 41
21, gk 4 B AR 511 A X4k R AR 2 AR AR A
] HEA , 5l 4 B8 IR MR 2% 58 B 7 200 nm 2247, i
SR ZE R 2% T8 BEAE 300 nm 247, Al A3 A

" E5 750 CHREKEA TEMEH
Fig. 5 TEM images of intercritical annealing at 750 C
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Fig. 3 XRD patterns of the tested specimens with
different temperatures
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Fig. 4 Microstructure and morphology of line scanning of EPMA at 750 C
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