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Characterization of PS—=W Coating on Cu Substrate
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Abstract The mechanism of micro—structure and coating performance of tungsten coating were discussed.The
influence of spraying parameters on the properties of plasma spraying tungsten coating includ the spraying power,
spraying distance and pulerized gas delivery.The results indicate tungsten molten drop spread to form the pancake
morphology or flower morphology owing to singel layer overlying, which is the columnar crystal microstructure. The
particle molting state, the deposition velocity and the spraying environment determine the morphology of tungsten
coating. And the pancake morphology with a thickness of about 10 pm and a diameter of about 50 pm is the better
coating structure. Compared with atmospheric plasma spraying tungsten coating, vacuum plasma spraying tungsten
coating has lower porosity, better heat transfer capability, better bonding strength and less oxygen content.Therefore,
tungsten coating used as plasma facing material is feasible.

Key words Tungsten, Plasma facing material , Plasma spraying technology
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Tab.l1 Main spraying parameters of PS—W coating.

plasma gas Ar plasma gas H, spraying power spraying distance  powder carrier gas chamber chamber pressure
/Lemin~! /Lemin™! kW /mm Ar /Lemin™! atmosphere /kPa
35~45 10~20 40~50 200~300 2.0 Ar 20
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Fig.1 SEM images of PS—=W coatings
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Fig.2 Pore size distribution of PS=W coating
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Fig.3 AES spectra of W coating at the different sputtering depth
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Tab.2 Thermal conductivity of W coating versus temperature

WESC  MER/W-m-K) | RESC MER/W-(m-K)!
25 79.7 200 72.6
50 78.5 250 69.6
100 75.9 300 67.7
150 74.8
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Fig.4 Fracture surface pictures of PS-W
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coatings after bonding strength tests
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