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ABSTRACT Microstructural evolution in 0. 2C-. 51Si-. 84Mn steel during partitioning process was studied by scanning electron
microscopy ( SEM)  transmission electron microscopy ( TEM) X-—ay diffraction ( XRD) and electron microprobe analysis ( EMPA) .
When partitioning at 400 °C  carbon atoms have redistributed within 10 s and the volume fraction of retained austenite is 13.4%.
When the partitioning time increases martensite is tempered and austenite decomposes leading to the decrease of strength and elonga—
tion. However when the partitioning time is 1 000 s the tensile strength and elongation suddenly increase. The reason is that the
elongation loss caused by decomposition of retained austenite is offset by tempered martensite the precipitation of carbides and cement—
ite impedes dislocation movement and thus its tensile strength increases. EPMA results show that carbon atoms diffuse during partitio—
ning process and carbides and cementite precipitate when the partitioning time increases which decreases the content of carbon in
retained austenite.
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Table 1 Chemical composition of the tested steel % C“f = ( av_ 3. 547) /0. 0467. ( 2)
C Si Mn P S Fe L, » @y
(220) nm.
0.20 1.51 1.84 0.0100  0.0052
4 mm x 10 mm X
DIL80S A Ac;~ Ac,
Ms 872.751 354 C. N 7:2:1
Q&P 2 . 15V.
800 C JEOL JXA—8100
47% : 0. 02 pm
Speer : 240 °C; 12 pm.
400 C.
2
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Table 2 Q&P process of the tested steel Q&P 3 .
Q&P o, 978 ~1060 MPa
/C /C /C /s A 19% ~ 25%
1% 800 240 400 10 26 500 MPa* % ; 10 ~300 s
2* 800 240 400 60 ,
3* 800 240 400 300 1000 s
4% 800 240 400 1000 Q&P
Image Pro plus 6.0
GB/T228—2002 45% (43% ~49%)
. 2% (
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Table 3 Mechanical properties of Q&P steel . 1 ( a) 10 s
o /MPa o, /MPa A1% 1(c)
1* 707 1060 25
2# 450 1031 20
#
3 387 993 19 1000 s
4* 585 978 21
1(d)

1 Q&P . (a) 10s; (b) 60s; (c) 300s; (d)
Fig.1 SEM images of Q&P steel partitioned for different time: (a) 10s; (b) 60s; (c) 300s; (d) 1000s
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Fig.2 TEM micrographs of Q&P steel partitioned for different time: (a) 10s martensitic laths; (b) 10s brightfield image of retained austenite;

(¢) 10s darkfield image of retained austenite; (d) 1000s cementite; (e) 1000s; diffraction pattern

900 °C
Q&P
3
4 3
Table 4 Volume fraction and carbon content of retained austenite in
samples %
1* 13.4 1.33
2# 10.5 1.25
3* 6.8 111 3
4% 4.5 1. 06 10
30 1000 s 20
10 s
3(d) 45

1 000
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3 Q&P . (a) 10s; (b) 60s; (c) 300s; (d) 1000s

Fig.3 Wavelength dispersive spectroscopy of C atoms for Q&P steel partitioned for different time: (a) 10s; (b) 60s; (c) 300s; (d) 1000s
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