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Effects of Film Layer Thickness on Transmittance and
Thermal Insulation of Ag/TiO, Films

DING Zeliang, CHEN Feilong, HUANG Zhixiang, YANG Yihui
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The Ag/TiO, film was prepared on glass substrate by magnetron sputtering, and the effects of film layer
thickness on transmittance and thermal insulation of Ag/TiO, films were studied. Results showed that the average transmit-
tance of infrared light decreased from 42.06% to 7.70% and the temperature difference increased from 1.9 °C to 5.7 °C with
the increase of Ag film’s thickness from 6.7 nm to 9.5 nm, while the average transmittance of visible light firstly increased
and then decreased. The average transmittance of visible light was up to a maximum of 70.85% at the Ag film’s thickness of
7.7 nm. The average transmittance of infrared light increased from 34.12% to 38.28%, while the average transmittance of
visible light and the temperature difference firstly increased and then decreased with the increase of TiO, film s thickness
from 4.1 nm to 16.7 nm. The average transmittance of visible light was up to a maximum of 70.85% at the TiO, film’s
thickness of 10.4 nm, and the temperature difference was up to a maximum of 5.2 °C at the TiO, film’s thickness of 13.6 nm.
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Table 1 Refractive index and extinction coefficient of
Ag film and TiO, film
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WK /nm
AglE  Tio, I AglE  Tio, &

300 0.120 2.550 1.35 0

500 0.050 2.422 2.87 0

700 0.075 2.331 4.62 0

900 0.105 2.305 6.22 0

1100 0.110 2.299 6.90 0
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Table 2 The fabrication process parameters
of Ag/TiO, films
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Fig. 3 Effect of Ag film’ s thickness on transmittance
and thermal insulation property of Ag/TiO, film
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Fig. 4 Effect of TiO, film’ s thickness on transmittance
and thermal insulation property of Ag/TiO, film
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