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Table 1 Chemical composition in different regions of laser zone( mass fraction, %)
Structure Morphology Al Si Fe Cr Ni B
Granular 58. 44 2.06 7.42 0. 65 26. 33 0. 14
Lumprlike region
Granular space 90. 08 0.77 1.52 0.29 4.75 0.24
Needle like structure 38. 66 3.09 9.44 1.58 43. 04 0.13
Needle like region Needle like space 72.43 1.49 2.21 1. 03 20. 26 0.37
Eutectic in needle-like space 60. 45 5.97 3.30 1. 13 25.72 0.33
Granular 17. 61 2.84 5.54 2.42 69. 49 0.48
Granular like region
Granular space 20. 35 4.86 11.41 6. 14 53. 09 0.15
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Fig. 7 TEM photo of laser melted zone
(a) —Bright field; (b) —Diffraction pattern

8 s NBOEFE AL ISP AR 1 21 P A
PR RE 73 A, A XG0 & e X, B XU
JeE @ AE LR AR LR A5 X, C XA
AR IR, D KON & B e . K8

1200

1000
800
B 600
400

200 B

0 . B -

0.1 0.5 0.9 1.3 1.7 1.9
Distance from surface/mm

B8 HMAEBRPEMEESH
Fig. 8 Distribution of microhardness

in laser melted zone
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MICROSTRUCTURES OF LASER MELTED PLASMA
COATING ON ALUMINIUM ALLOY

Liang Gongying, Li Chenglao and Su Junyi
School of Mechanical Engineering, Xi’ an Jiaotong University, Xi’ an 710049, P. R. China
Zheng Qiguang, Tao Xingzhi, Wang Tao and Gu Jianhui
Institute of Laser, Huazhong University of Technology, Wuhan 430074, P. R. China

ABSTRACT A plasma coating (Nt Cr-B-Si) on the AFSi Alloy was melted by a 5kW CO, laser. Using SEM, TEM
and X-ray diffractometer, the microstructures in the laser alloy zone were investigated. Experimental results showed that
the AFNi intermetallic compounds ( AlzNi, Al3Nip, AINiand AINi3) were dominant in the laser alloy zone. Some A}trich
AINi, Al+ AL;Ni eutectics exist in the surface of laser alloy zone, and some Nrrich in the inner region of laser alloy zone.
Some amorphous structures are in the sub-surface of laser alloy zone, which makes this region have higher average hard-
ness (HV 952). This hardness is twice higher than that of the plasma coating and 11 times higher than that of the Al

substrate.
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