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Decomposition Behaviors of Retained Austenite in Hot Rolled
TRIP Steels During Isothermal Treatments
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Abstract: Scanning electron microscopy (SEM ), transmission electron microscopy (TEM) , X-
ray diffraction ( XRD) and tensile tests were used to investigate decomposition behaviors of the
retained austenite ( RA) in hot rolled TRIP steels with low Si and some Al elements during
isothermal treatments. The results show that during different isothermal temperature, the RA can
decompose into ferrite and carbides gradually with the isothermal time. When the isothermal
temperature increases, the time required for the RA decomposition decreases. At different
isothermal temperature, the variation tendency of tensile strength, total elongation and strength
ductility balance of the tested steel decreases with the isothermal time. With different isothermal
treatments, the variation of the volume fraction of the RA tends to be decreased, while the carbon
content has little effect.
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Fig. 2 Microstructures of the tested steels after different isothermal treatments

(a)—400 °C, 20 min; (b)—400 C, 60 min; (c)—400 C, 180 min; (d)—450 C, 20 min; (e)—450 C, 60 min;
(£)—450 °C, 180 min; (g)—S500 °C, 20 min; (h)—500 °C, 60 min; (i)—500 C, 180 min.
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Fig. 3 Mechanical properties of the tested steels after different isothermal treatments

(a) —HLRERIZ ; (b) —WiSIEMR, (o) —5RIEH.

SR AR A IR A I i R v s R A
b IR AE  RER TR X i 1 g B v | R TIT 4 1
TSR TR SE R SRR A 5 FR AR SO N T
LTS e A5 IR A v A AR N R A

K, A S B 5 A B EC K 23 it A B R
IRFIERAC ), I i 78 v T & A TRIP %00 FY) A
JEAS 2k, PRI DL FG AR X 45 it b P 7 e A
BLERAR I 7 g S BRI A9 1) J1 22 P,



%14

FRRIES . 58 A 1R A2 AL TRIP 4R 7% 4 L K AR 69 o AT A

35

2.3 REBRRGEWREME

AN AR A P T 25 B 8L R AR A AR B 0 B
FB T BN R 4 B, WE ] LIE H 7EAS
[F] () SRR BE T B S8 T S ] (g 184 0, % BRI
AR AR 0 5 AR 52 R oA AR 5 T e Jo o 4K
WA B R AL R, AEAN R A AR IR R B 45
T ST (] PR3 I B TR ERAAR A AR R o RO B A1
BLBTERR A SRR [R] T 5 B G A 25 23
G, WA 4a PR . Bl G S5 IR IR B I T, AR R R
PR AR 4 & 2 i T 0 28 1) B T 8 ol /> | 24 4

[
[=]

TR IREE M 400 C THEF] 500 C i, 5% 4y B R A4
BB A& Az 43 (A s [R] AA 120 min FEAIG 2] 30 min. 24
LTI A 400 F1 450 °C I 78 480 5 110 45 LI i)
T, 5 B IR A AR RS- B50RT AR B4 i (R KT
R EA 18, 19% . Y45 A R 500 C B, Rl
TERSE S IR IS [B] T, 2% 4% B8 FC AR I AR B4 B
AEX A, 33X 106 BH 1 45 v 114 45 T R 3 R 5 K 1) 45
TR [ AN 3% 4% B G AR I PR B . ok 4 B8 ER AR 1)
T o 0 5O R B B S i AR fR R , ] 4b
Fi7R.

1.6

18 | (@) —a— ZHEE EE400 C (b) —=— SRR 400 C
+§iﬁiﬂ}§450 T 141 —c—giﬁiﬁ}gﬁo C
16 —— SRR ES00 C L —— FREES00 C
ae14- -
g2t 10
K10} ﬁ 0.8}
®
g 8f ‘fé 0.6}
6 L
0.4}
4 L
2 L 0.2 r
A A L L L TR — .
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200

iR Bt [H]/min

%R Bt [B/min

B4 AREZFELEIZTRRERENERIBIHRRED B
Fig. 4 Volume fraction and carbon content of retained austenite after different isothermal treatments
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Fig. 6 TEM micrographs of carbides after isothermal treatment for 60 min at temperature of 450 C

(a) =W (b)—Wig1%; (o) Mot

R B AR AE 43 8 5 TE B T 4k 35 1R R £k
Wy, SRR ) 22 5 R BRI B A R 332
(5] R PR 5 o e R 0 1 sk £k P LA 3 1 A 3R vl
A, A 2% 2 0 R 3 14 A5 T BT TR A LS B ik
e A AR, Jun %550 % B Bk Ay B G AR AR AR R R
J&E 8 400 C H %5 1R B (8] 2 60 min B 1) 50 7= 1)
SRR RSB AR, TR IR IR E R 450 C %
TR ] 2R 60 min B 1) 43+ fiff 7= 10 38 A6 455 R K 119 Bk
JefAk. Park 45100 & B, 5k Ay B I UR 7 S5 R TR N
300 °C ELAEIEITTE] ly 9 h BF A% 20 ik 7= 0 kg 8k 2 AR
Fl e — AWy, 17 55 B 4 500 C Ho 48 TR B
(24 9 h B4 3 it 7 ) R R B AR RIS Ak 4 55
YL A 450 C H AR IR BRI 60 min B, W] LA7E
S0 v L B i Ak 0 B A R 3k S A 1 A
S HA B TG 2R A B Ak L LA T ) B8 40 A 3L

3 45 1w

1) FEANIE SRR EE T, B S5 T s (] (1 334
T, SZIR AR F AR 3 A L EC AR S8 ¥ 0 it A Ak 3R AR A
WAL, HEERE E S 400 C I, R 4% BG4
AR B A SRR AT ] R 120 min, 2445 IREE
450 CH, FR AR B AR & A 43 it Fir 0 2 R 1) (1] Sy
30 min, 44EJR IR 500 THE, 5% 43 B Rk K 4
O3 BT BRI 1] g 20 min. Bl 25 45 IR IR 69 T

1 FRA L ICAAR K A 43 BT 5 B2 O R [ i /L

2) SERR BT TREE | T L SRR 9 AR
FEN[R) B S5 R B T I 25 5 TR FsF [ g 398 o 522 30
RWTREAR I A8 fb ks 34, 7E SR IR IR Bl 450 T %%
PR, Y4595 I 6] 4 20 min B, 5256 89 (9 0 5
JE T S S e 23 0 5 AR R 0 e e AL, o0 R
732.25 MPa,36% il 26. 36 GPa -% . >4 % Jii i ]
B, ST BT 3 BT S R iR 2 A
LR ZEA K.

3) TEANRIFERACFET 2T 5 AT IR
RT3 B30 SRR AR 1 e 3 T i o i - 450 A
TR, TESEIRIRE A 450 CHISAMET , %558
BFIE] 247 20 min B, 4% B8 QAR (9 (AR FR 43 2505 31 B
B R 18, 19% . 5 iy 1) 46 ek T 32 R A58 K 17 45 i
HF ]S T35 A% S8 TG AR A4 B9, 2 fili ok A B TG AR
AR TR 0 3 AR

SE

[1] Wang C,Ding H, Cai M H, et al. Characterization of
microstructures and tensile properties of TRIP-aided steels
with different matrix microstructure [ J ]. Materials Science
and Engineering ;A ,2014 ,610:65 -75.

[2] Feng QX,LiLF,Yang W Y, et al. Effect of Nb on the
stability of retained austenite in hot-rolled TRIP steels based
on dynamic transformation [ J ]. Materials Science and
Engineering :A,2014 ,603 :169 - 175.

(F#% 402 W)



