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Table 1 Condition of samples treatment and content of amorphous structure

Samples Power density Scanning velocity T reated Amorphous content
No. /kW /em” /mm/s condition /Y
Ao 36 8 without 3.1
A2 36 8 520C/2 h 13. 8
A 36 8 520C/4 h 8.34
As 36 8 520°C/6 h 2.18
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Fig. 1 SEM photo in clad region

(@) magnified photo: (b) higher magnification photo of "4 " region
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Fig.2 TEM photo of sample Ao in the laser clad zone

(@) bright field image: (5) electron diffraction pattern
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Fig. 3 TEM photo of sample Ao in the laser clad zone

(@) bright field image: () electron diffraction pattern of point B
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Fig. 4 Results of sliding wear Lest Fig. 5 Relation of friction factor with sliding distance
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Fig. 6 SEM photos of wear surface of samples Ao(a) and A s( D)
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Fig. 7 SEM photos of cross=section of wear samples Ao and A
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Table 2 Microhardness in the cladding zone of various samples

Simples No. Ao A A As HT 200
Microhardness HV 648 695 836 722 197
3 4
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Effect of Amorphous Structure in the Laser Clad Zone on
Tribological Characteristics
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Liang Gongying Huang Junda™ Su Junyi
('Xian Jiaotong University, Xi an 710049; *The Hong Kong Polytechnic University, Hong K ong)

Abstract Using a 5 kW CO: laser. a Ni-Cr-Al plasma coating on Al-5i alloy sur—
face was remelted as a cladding layer. The microstructural analysis showed that
there are some amorphous structures in the clad zone that co-exist with crystalline
NisAl. A semi-quantitative method using DT A was used to determine the content
of amorphous structure in the zone. Wear tests of laser clad samples using different
amorphous contents paired with grey cast iron were carried out under oil lubricated
condition. Experimental results show that the wear amount of laser clad samples
was quite small. The higher the content of amorphous structure, the smaller the
wear amount. All friction coefficients of the clad samples versus grey iron pairs
tended to stability and they were less than 0. 1 after the sliding distance exceeded 2
km.
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