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Table 1 The fabrication process parameters of

Ag/TiO, films
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Fig. 1 Effect of radio frequency power on thermal

insulation property of Ag/TiO, film
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Performance in nanospace
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SEM MAG: 100 kx WD: 12.35 mm
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Fig.2 The SEM morphology of Ag/TiO, surface with
different RF powers
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Fig.3 Effect of sputtering time on thermal insulation
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Fig. 4 Effect of argon flow on thermal insulation
property of Ag/TiO, film
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Fig. 5 The SEM morphology of Ag/TiO, surface with
different argon flow
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Fig. 6 Effect of background vacuum degree on thermal
insulation property of Ag/TiO, film
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Fig. 7 The SEM morphology of Ag/TiO, surface with
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Table 2 Ly(3*) orthogonal experiment results
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Pa YR /W min (mL-min™") @222 A1 /C
1 1.0x 107 100 5 10 5.1
2 1.0x 107 150 15 20 6.5
3 1.0x 107 300 25 30 53
4 40%107 100 15 30 7.8
5 40%107 150 25 10 7.5
6 40%107 300 5 20 7.7
7 0.7x 107 100 25 20 6.7
8 0.7x 107 150 5 30 7.7
9 0.7x 107 300 15 10 7.5
Ly 16.9 19.6 20.5 20.1
Ly 23.0 21.7 21.8 20.9
Ly 21.9 20.5 19.5 20.8
R; 6.1 2.1 2.3 0.8
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Influences of TiO, Film Preparation Parameters on Thermal

Insulation Properties of Ag/TiO, Composite Films

DING Zeliang, YANG Yihui, ZHANG Shimiao, WANG Shuangxiong

( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The Ag/TiO, composite film was prepared on glass substrate by magnetron sputtering, while the
influences of TiO, film preparation parameters, including sputtering power, sputtering time, argon flow and vacuum
degree on thermal insulation of Ag/TiO, films were studied. Results showed that the temperature difference in thermal
insulation firstly increased and then decreased with the increase in RF sputtering power, sputtering time, argon flow
and vacuum degree. In terms of influence of the parameters on the temperature difference of the composite film, the
importance degree in descending order was vacuum background, sputtering time, RF power, argon flow rate. The
optimal combination of the four preparation parameters was with background vacuum of 4 x 10~ Pa, radio power of 150
W, sputtering time of 15 min and argon flow of 20 mL/min.

Keywords: Ag/TiO, composite film; magnetron sputtering; thermal insulation property; preparation parameter
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