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ABSTRACT: The work aims to study the performance anisotropy of aluminum-plastic films and construct a mathematical
model for strength of films with that of the substrate. The anisotropic characteristics and stress-strain behavior of each
layer of aluminum-plastic film substrates were studied by tensile test. Based on the mixing law of laminated composites,
the relationship model between the strength of aluminum-plastic films and the strength of substrates was constructed. The
results showed that the lowest anisotropy index of strength of polypropylene films was 1.5, the lowest anisotropy index of
elongation of nylon films was —0.8, and the anisotropy index of strength and elongation of aluminum foils were 4.0 and —8.7,
respectively. Moreover, the anisotropy index of strength and elongation of aluminum-plastic laminated composite films was
close to that of aluminum foils, which was the key substrate affecting the anisotropy of aluminum-plastic films. The stress
model of aluminum-plastic films constructed based on the mixing law and linear regression analysis method is in good
agreement with the actual results, indicating that it can be used as a reference for the selection of aluminum-plastic film
substrates in the engineering field.
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Fig.1 Schematic diagram of the mixing
law of layered composite materials
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Fig.3 Tensile test of CPP film

100
80
<
% 60 -
R
‘]2‘
w40
H
20
0 50 100
TRRBIAE /Y%
120 a FBIR
100 |
< A
E 80 |-
E 60
il 0°
H 40 450
20 90°
0 10 20 30 40
TRERNA/ %
c Tl
&S]

Pl 4 Rl 245 10 55 9 FER I8 A i
Fig.4 Aluminum foil and aluminum-plastic
film samples after tensile fracture
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Fig.5 Engineering stress-strain curves of aluminum-plastic films and its substrate
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Tab.1 Tensile properties of aluminum-plastic film and its
finished product
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substrate with the orientation angle
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Tab.2 Anisotropic index of strength and elongation of
aluminum-plastic film
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curves of aluminum-plastic film
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