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Thermo-physical properties of W-Cu functionally gradient materials
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Abstract: The thermo-physical properties of W-Cu functionally gradient materials fabricated by the method of particle
size adjustment combining with hot press were investigated. The results show that the W-Cu functionally gradient
material has a high thermal conductivity as 226.4 W/(m-K), which is higher than that of the transitional layer W/Cu33 and
lower than that of the radiating layer, W/Cu50. The sealing layer has a low coefficient of thermal expansion (CTE),
Arr-100c = 6.82x107°/°C, which can match well with the substrate BeO. The CTE of each graded layer by this method
has good designability. The experimental value is close to the theoretical value, with error lower than 6%. The thermal
shock temperature is higher than 800 “C and the thermal fatigue property is more than 50 times by quenching at 500 C.
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used in experiments: (a) W powder A with big particle; (b) W
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Fig.4 Variation of thermal conductivity with temperature for

W-Cu functionally gradient materials
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Table 1 Experimental value and theoretical value of CTE of
each gradient layer in W-Cu FGMs from room temperature to
300 C

Gradient Olexy/ Oltheo! Error/
layer 1ot ao®tch %
W/Cu20 8.25 8.52 3.17
W/Cu33 10.1 10.51 3.90
W/Cu50 12.0 12.65 5.14
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Fig.6 Scheme of thermal shock test for W-Cu functionally

gradient materials

Bl 7 AR N KIS W-Cu DD REREEEARHI S TS0
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specimens after quenching at different temperatures
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Fig.8 Appearance of W-Cu functionally gradient material
sample after being quenched 50 times at 500 C
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