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Chromium silicon carbide (Cr-SiC) composite films were deposited on quartz, glass (7059; Corning Inc.),

and a-plane sapphire substrates using ion beam sputtering. They were evaluated with a view to applying these films

as a high-temperature strain gauge. The films showed good thermal stability at temperatures of room temperature

to 773 K. By adjusting Si and C contents of the deposited films, the temperature coefficient of resistance (TCR)
of the films became smaller. A film with 1.9 ppm/K of the TCR was obtained. The as-deposited film exhibited a

microcrystalline structure. A similar structure was observed for the film that was post-annealed at the temperature

of 773 K for 24 h in vacuum. The gauge factor (GF) of the film at room temperature was 2.5, which was slightly

larger than that of high-temperature strain gauges using Ni-Cr alloys.
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Table 1 Deposition conditions of Cr; x-(SiC)x films

Substrate Temperature (K) 573
Ar Pressure (Pa) 5.3x107
Accelerating Voltage (V) 1000
Decreasing Voltage (V) -500
Arc Voltage (V) 60
Target Current (mA) 20
Film Thickness (nm) 300
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Fig. 1 Chemical composition of various Cr-SiC films.

Table 2 Atomic Concentration of Cr,_x-(SiC)y films

“apateres | Co | Ca | 0o X
Cr target (%) (at%) (at%) (at%)
0 100 0 0 0
1.6 83 8 9 0.17
7.8 65 13 22 0.35
141 53 20 27 0.47
25.0 35 30 35 0.65
39.1 16 40 44 0.84
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Fig. 2 XPS spectra for (a) Cr,3,, (b) Si,, and (c) C,; of Cr, x-(SiC)y films with different SiC contens.
The circles and dashed lines denote the experimental and calculated datum, respectively.
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Fig. 3 XRD patterns of Cr x-(SiC)y films with different
SiC contens.
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Fig. 4 Relationship resistivity at room temperature, TCR and
GF at room temperature and SiC contents in Cr y)-
(SiC)y films.
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Fig. 5 Temperature dependence on the resistivity of the
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Fig. 7 STEM images and diffraction patterns of (a) as-
deposited and (b) after post-annealing treatment.
The post-annealing treatment was carried out at 773
K for 24 hr in vacuum.
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