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Research on Processing of Laser Cladding Ta-W Alloy Coatings

Wu Yang Yu Gang He Xiuli

(Key Laboratory of Mechanics in Advanced Manufacturing, Institute of Mechanics ,

Ning Weijian Zheng Caiyun Zhang Yongjie
Chinese Academy of Sciences, Beijing 100190, China)

Abstract Ta-W alloy coatings were deposited on pure Ta plate by laser cladding with pre-coating and coaxial powder
injection respectively in order to find the effects with two technique. The microstructure of the coatings was analyzed
using scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS). The microhardness was
examined by hardness tester. The clad layer which formed with pre-coating had a microstructure of coarse columnar
grain and low dilution rate with the substrate. The average microhardness of the clad layer was 1500 HV, it was 10
times greater than the Ta substrate. The clad layer deposited with coaxial power injection had a microstructure
consisting of dendrite Ta-W solid solution uniformly dispersed in the Ta matrix. The average microhardness of the
clad layer was approximately 800 HV and it was 5 times greater than that of the substrate.
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Fig. 1 Morphology of the pure tungsten particles
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Fig. 3 EDS line scanning curve along the depth direction
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Table 1 Compositional analysis of the laser-cladding coating

(mass fraction, %)

Elements A B C D E
Ta 82.70 81.02 100. 00 81.56 92.19
W 17. 30 18.98 0 18. 44 7.81
Total 100.00 100.00 100.00 100.00 100.00
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Fig. 4 SEM micrograph showing the microstructure

of the laser-cladding coating
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Fig. 5 Microhardness profile of the laser-cladding

coating depth direction
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Fig. 6 Morphology of the clad layer through the

cross-section by coaxial laser cladding
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Fig. 7 EDS line scanning curve along the depth direction
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Fig. 8 SEM micrograph showing the microstructure of the laser-cladding coating

# 2 WOLKEZE AR A EDS 53 #r 2
R 5% Y0
Table 2 Compositional analysis of the laser-cladding coating

(mass fraction, %)

Elements Area Point A Point B

Ta 88.02 76.05 99. 06

w 11.98 23.95 0.94

Total 100. 00 100. 00 100. 00
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