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Laser surface alloying of 40Cr steel with carbon

Wei Lun'"*, Chen Qinghua', Li Junchang', Long Jinming', Chen Juncai'
(" Department of Material Science & Technology, Kunming University of Science & Technology, Kunming, 650093)
(? College of Materials, Shanghai Jiaotong Univessity, Shanghai, 200030)

Abstract: The 40Cr steel has been surface-alloyed with a pre deposited catbon powder layer by laser beam. White cast iron
is obtained on the surface of the sample with a depth of 0. 25~ 0. 35mm.The micwstructure of the melted zone is pre- dendrite and
eutectic ledeburite whose size is obviously refined by the rapid quench. Its micre-hardness can get up to 1200HV( 3. The
microstructure of the heataffected zone is martensite with two sub-layess, one of which is pir like martensite and the other, ne- pin
marttensite. It indicates that the higher the scanning speed and power density, the smaller the grain, and therefore the higher the
micre hardness. The wear test shows that the wear resistance of the specimens has been encreased by 50% than the general

quenched samples.
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Fig. 1 Cross-section photography
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Fig. 2 Micosructure of different mne( 750™)

a—catbon albyed mne b—trarsition zone ¢ —pir like martersite of the

heat affected zone d—non-pin martensite of the heat affed ed zone
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Fig. 3 The distrbution of carbon versus
depth obtained by linear analysis
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Fig. 4 The dependence of mire-hardness on depth
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Table 1 ~ Samples syntheszed with different experimental paraneters
No. 1 2 3 4 5 6 7

power density

. 0.9 0.93
/10°W* an™ 2

1.114 0.93 0.93 1.114 1.114

content of

predeposited 0. 062 0.062 0.062 0.080 0.080 0.062 0. 062
carbon/ kge m™ 2

scan speed

» 3 4 6 3 4 4 6

/ mme®s

depth/mm  0.39 0.24 023 025 0.23 0.27 0.23

width 34 33 2.1 273 2.6 2.1 2.1

/ mm

hardnes/ HV, ; 849 81 1211 1283 1314 9% 1211

( )
2.4
, 1200HV .3 ., 40Cr
(280~ 290HVy.3) 4
(Al,03)
50%
3
(1)40Cr

(T #% 8M)
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