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Effects of Particle Size on Low Pressure Plasma Spraying Thick W Coating

KUANG Xiao—jun®? LIU Min? YIN Deng-feng®, DENG Chang-guang?®, KUANG Zi-qi?>, DENG Chun-ming?
(1. School of Material Science and Engineering of Central South University, Changsha 410083; 2. Institute of Surface

Engineering of Guangzhou Research Institute of Non—ferrous Metals, Guangzhou 510651)

Abstract: LPPS-W coatings with thickness over 0.7 mm were prepared on copper substrate with two kinds of tungsten
powder as feedstocks. Microstructure for W coatings was analyzed by means of SEM, and the effects of particle size on the
microstructure, adhesive strength, oxygen content and thermal conductivity for as—sprayed W coatings were discussed. The
results indicated that W coating with fine W powder as feedstock exhibited relatively low porosity, while serious delamination
was occurred for the as—sprayed W coating. W coating with coarse W powder as feedstock had an even microstructure, and the
cohesive strength and thermal conductivity for the as—sprayed W coating was 38 MPa and 98.06 W/mek respectively, which
was far higher than that of the W coating with fine W powder as feedstock ( 23 MPa and 75.36 W/mek ). The worse coating
properties for W coating with fine W powder as feedstock was connected with the serious delamination in W coating.
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powder (b) coarse tungsten powder
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Table 1 Parameters for LPPS W coatings
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Fig.2 Cross—sectional images of coating
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Fig. 3 Micro-structural images for W coatings
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Fig.4 Photographs of surface for as—ground W coating
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Table 2 Adhesive strength for W coating on copper substrate
and cohesive strength for W coating
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Table 3 Thermal conductivity of W coating

L WY WA B KR R/
H/(mmls)  (glem®) (I kgek)  (W/mek)

W %E 3012 18.92  132.24 75.36
c-W %R 3959 1848  134.02 98.06
W Bkt 66.73 1925  140.12 180
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