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Abstract ; Pearlite transformation and its re-austenitization process, which involve triple phases and du-
al phase interfaces, have been considered difficult phase transformation processes. Thus, the mecha-
nism and physical nature of them are waiting to be studied. The partition of carbon and substitutional
alloying element M during transformation by integrating the previous results were clarified. Moreo-
ver, the application of phase field method in the pearlite transformation was introduced. Based on the
large amount of the experimental and calculated results, the influence of the inhomogenous micro-
structure and composition on the re-austenitization from pearlite were further discussed. Partitional
and non-partitional transformed temperature (PNTT), which is due to the large difference of diffusion

coefficient between C and M, was further studied. Based on this, a new heat treatment of near-eutec-
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toid Mn-contained steel has been put forward. The segregation of Mn in retained austenite can be sig-

nificantly improved compared to the traditional Q&P treatment, and then the stability of the retained

austenite can be enhanced and the guidance can be provided for controlling the martensite/austenite

dual phase microstructure more systematically.
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Table 1  Wagner interaction coefficient € of various

alloying element in austenite (T=700 C)

Substitutional alloying element M eM

Mn —5.2
Cr —15.1
Si 12.4
Co 2.9
Ni 5.6

W E R R A 4 00 R BC AR B S AU T B AR
FAAZ BBl 072 IR 32 Jia B A Ik AR P T R AT 5
B A IRIED TSR A48 I0EE 05 o RN
SRR B WA TR . 2 4 Fe-0. 82C-1. 29Cr
HAaAE 700 C K 720 CARM B SLm G Cr TR
Bic 73 A B I 45 Yk s ) 0 3 AR A, Cr o R T 4y 2
JRE it S5 3 BT R] F9 A2 T 0 R AE R IR T S R A



HA8E HETH B 4 TC F T A3 R BROGAR AR AE $ 5l Ty 2 Je HL BTG A Ak 5 i) 1) F 5 a0 63
24 40
- (@ o (b)
X oot g \
E Fe-C-Mn S 30}
o 16 )
& &
[0} [0
8 12} 8 20t
= P =]
2 gl Fe-0.69C-1.80Mn -
> P =)
2 . 2 1o}
.‘@' 4 B .7 ! E
= - - "Fe-0.80C-1:80Mn e
0 1 1 1 0 1 1 1 1
620 640 660 680 700 720 540 580 620 660 700 740
Temperature/C Temperature/C
1.0 1.0
5 (©] o (d)
X X
< 08 < 08F
() Ko}
1O 3]
£ 06} % 06
o o
o o
S 04f S 04}
E : o
= 02t Eo02f _______—
[a) [a)
00 1 1 1 00 1 1 1
580 620 660 700 740 560 600 640 680 720
Temperature/C Temperature/C
1.3 1.0
E12© 8 ® =--
X 12F X Seeell
511_ 50.8- ‘~\__\\
g S el
% 1.0f £ 06 Cr .
o o
8 8 \ ,
s 09f S 04l — ;
3 o8| E . h
=) o] -
5 = e W/T:TN\M
5 07 o 5 avas®®
06 1 1 1 1 00 1 1 1
500 540 580 620 660 600 640 680 720
Temperature/C Temperature/C
(black line:as-formed pearlite; red-line: equilibrium pearlite)
B1 52506 0 75 55 TR 2R ' 1A RE A48 T B2 X MTE 43 R 40k O B 52 )
(a)Fe-0. 80C-1. 08Mn Fl Fe-0. 69C-1. 80Mn'") ; (b)Fe-0. 81C-1. 41Crl%) ; (¢) Fe-0. 84C-1. 94Sil127;
(d)Fe-0. 82C-2. 20Co-™ 5 (e) Fe-0. 70C-2. 18Ni1%) 5 (f) Fe-0. 60C-1. 02Mn-1. 05Cr! 13
Fig. 1 Influence of pearlite transformation temperature on the partition coefficient £%¢ of substitutional alloying

element M by experiments
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(a)nucleation from one side; (b)nucleation from both sides
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