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Research on off-axis tensile tests of Kapton film

LIU Yan, XIE Hui, FAN Lei, CHEN Yixian, LIU Yanzhen
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: In order to deeply reveal the strength and stiffness characteristics of Kapton polymer
film material, uniaxial tensile tests were carried out at 7 off-axis angles (0°, 15°, 30°, 45°, 60°,
75° and 90°). The stress-strain relationship, strength and fracture elongation of the material at
various angles were obtained, and the corresponding elastic modulus-strain relationship was
deduced. The results show that Kapton film is a typical nonlinear and anisotropic material. The
stress-strain curve of the whole tensile process can be divided into three stages, including
approximate elastic stage, strain strengthening stage and stress strengthening stage. Kapton film
strength shows an “N” shape distribution law with the change of off-axis angle, which is different
from the “U” shape law of Tsai-Hill strength criterion. This is due to the preferred orientation of
molecular chains in the film material, resulting in the maximum tensile strength when the off-axis
angle is 30°and the minimum tensile strength when the off-axis angle is 60°. The fracture
elongation increases with the increase of off-axis angle. The elastic modulus under different off-

axis angle is different. The elastic theory of orthotropic plates has a good prediction for the
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equivalent elastic modulus of Kapton film. The conclusions of the study can provide reference for

the strength and deformation prediction of Kapton film and the corresponding design and analysis

of inflatable deployable structure.

Key words: Kapton film; off-axial tensile test; anisotropic material; elastic modulus; mechanical

property
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Fig. 1 Inflatable deployable structure
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Table 1 Basic parameters of Kapton film
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Fig. 5 Tensile test machine
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Fig.7 Fractured samples
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