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Fig.1 Schematic diagram of scratch test
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Fig.2 Curves of nanoscratch test
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Fig.3 SEM (a) and OM (b) images of nanoscratch test
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Curves of the probe penetration depth as a function of scratch distance at the loading stages for scratches
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Fig.5 Curves of the probe penetration depth as a function of scratch distance at the loading stages for scratches performed
on samples after heat treatment at 500 “C for 100 h: (a) H1, (b) H2, (c) H3, and (d) H4
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Fig.6 Binding forces between the electroplating gold film and
the tungsten substrate at different copper pre-plating

duration: (a) as-deposited and (b) after heat treatment
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Thermal Reliability of Gold Film on the Surface of Tungsten Helix

Fan Ailing, Li Weitian, Xue Yingkun, Chang Suijie, Ma Jie
(Beijing University of Technology, Beijing 100124, China)

Abstract: Tungsten helix is a component of transfer wave tube (TWT), whose high frequency loss and heat dissipation become serious
with increasing of power level and working frequency of TWT. To solve the problems, gold thin films were deposited on the surface of
helix in our previous work. But how could we ensure the thermal reliability of gold thin films when helix operates at higher temperature?
In the present paper, the binding force between gold film and the substrate was tested by nanoscratch. The film binding forces of samples
with pre-plating copper for 5, 10, 15, 20 s and then plating gold for 1.5 h before and after heat treatment were analyzed. The results
indicate that the films adhesion of samples after heat treatment show no obvious decrease compared with that of as-deposited samples.
However, the binding force increases for the sample with pre-plating copper for 10 s after heat treatment. The thermal reliability of gold
films is fine.
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