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Fig. 3 Displacement field and displacement vector field of pure copper at —100°C
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Fig. 7 Stress-strain curves of TiOz/PI nanocomposite films with different TiO. contents at low temperatures
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Tab.1 Linear fit results of stress-strain curves of TiOz/PI nanocomposite films with different TiO; contents at low temperatures

i BE "l 7(b) B 7(d) & 7(hH
18°C 0. 9920 0. 9952 0. 9939
0°C 0. 9972 0. 9975 0. 9987
—20°C 0. 9974 0. 9982 0. 9984
—40°C 0. 9987 0. 9994 0. 9975

—60°C 0.9993 0. 9995 0.9985
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Fig. 9 Transverse strain-longitudinal strain curves of different contents of composite films at low temperatures
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Study of low temperature mechanical properties of TiO,/PI

nano-hybrid thin film based on Digital Image Correlation method

WANG Hao', SUN Cui-ru"?, ZHANG Xiao-chuan®, CHEN Jin-long" *
(1. Department of Mechanics, Tianjin University, Tianjin 300350, China; 2. Tianjin Key Laboratory of Modern Engineering Mechanics,

Tianjin 300350, China; 3. School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: The development of application study of low temperature deformation measuring and testing
technology based on digital image correlation (DIC) method is of great significance to the investigation
on material mechanical properties at low temperature. In this paper, firstly, a measuring system
suitable for thin film material full field deformation measurement at low temperature was established,
by combining the digital image correlation method with the low temperature tensile system. Using this
system, the thermal deformation of pure copper thin film was measured in a range of —100°C to 20°C.
Experimental results are in good agreement with the literature data, which validates the higher
reliability and accuracy of this system. Secondly, by using the same system, uniaxial tensile
experiment was carried out for TiO,/PI nano-hybrid thin film with different titanium dioxide/
polyimide contents and within a temperature range of —60°C ~18°C, its stress-strain curve, elastic
modulus and Poisson’s ratio were obtained. Experimental results show that with the decrease of
temperature, stress-strain curve linear trend of thin film with different TiO,/PI contents enhances,
and elastic modulus increases in varying degrees. With introduced TiO, nanoparticles and its content
increase, its elastic modulus also increased obviously. While Poisson’s ratio of TiO,/Pl thin film
decreases in varying degrees with the decrease of temperature and introduced TiO, nanoparticles, but
Poisson's ratio of pure PI thin film does not decrease significantly with the decrease of temperature.
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