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Table 1 Chemical compositions of steel sample

C Mn Si Cr

0.35~ 0.40 1.10~ 1.20 0.2~ 0.25 0.48~ 0.49

Mo Ti Ni

0.015~ 0.02 0. 035~ 0. 04 0.035~ 0.04

2
, Table 2 Heat treatment scheme of tested steel

) /C / min
' 1# 900 30 +
o 900 30 + 250 C,1h
1 3 900 30 + 450 C,1 h
4 900 30 + 600 C.1h
! 2
M0 mmx 130 mm ,
900 C, 30 min, ( 2.1
), 250 450 600
C 1h 2 1 1 )
s 2
OLYMPUS " 2 , 5 )
:2009-1+29
(200711001) ; ;

(NCET- 05 0680) .
(1983), . E-mail: jky0296@ hotmail. com
(1966 ), s . E mail: wukaiming2000@yahoo. com.



234 2010 3

JmatPro , + 450 C
(e 6 s 450 C
+ 250 C )
, 3 4 3 , 7 ,
, + 250 C )
) - 4 ) )
, 250 C , + 600 C
) ( , 8~ 10
4 ), ’

I - 'l

»Tempered mar;ens'ﬁ'te

v,

3 + 250 C 4 + 250 C TEM
Fig. 3 Optical microstructure of Sample 2# Fig. 4 TEM micrograph of Sample 2°



7 + 450 C
Fig. 7 TEM micrograph of Sample 3*
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Fig. 9 SEM micrograph of Sample 4*

):{V spoti mag‘ dievt m e WD preséu{e

.‘| * ".' <
—10pm
20.0kV| 3.5 |5000x|ETD| SE |14.9 mm| 3.64E-3 Pa WUST
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Fig. 6 SEM micrograph of Sample 3

8 + 600 C
Fig. 8 Optical microstructure of Sample 4#
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Fig. 10 TEM micrograph of Sample 4*
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Table 3 Mechanical properties of tested steel
B
/MPa / MPa 1% (HRC)
1# 1547.7  1153.5 3.71 45
2t 1491.4  1264.6 9.4 43
kil 1038.2  971.6 12. 09 32
4 805.7 720. 1 15. 09 20
3
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wear resistance and surface roughness of a high

Heat treatment of 1ow-alloy high-strength
bainite/ martensite wear resistant steel

LiuKai', Shao Yiqingz, ZhuLirquuanz, Zhang]ingjingz, Lu Weiyul, Wu Kaimingl

(1. Hubei Province Key Laboratory for Systems Science in M etallurgical Processing,
Wuhan University of Science and Technology, Wuhan 430081, China;
2. China Perfect Machinery Industry Corp., Ltd., Shanghai 200061, China)

Abstract: The microstructure of a low-alloy, highrstrength, wearresistant steel which was treated un-
der different heat treatment conditions was observed by using optical microscope and scanning electron
microscope ( SEM). It is found that the microstructure of the specimen which was quenched into water
is a dual phase of martensite and bainite; that quenched and then tempered at 250 C is predominantly
tempered martensite; and that quenched and then tempered at 450 C and 600 C is tempered martens-
ite and tempered bainite. The lath of martensite is merged under this heat treatment condition. The
specimen w hich was quenched and then tempered at 250 C has optimal mechanical properties, whose
tensile and yield strength reach 1491.4 MPa and 1264. 6 M Pa, respectively, whose hardness reach 43
HRC, and whose elongation is 9.42%.
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