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Design and Performance of Hybrid Fiber Composite for Packaging Box

LIN Jie, QIN Xia-ling

(Xiangsihu College of Guangxi University for Nationalities, Nanning 530008, China)

ABSTRACT: The paper aims to study the mechanical properties of materials under static load and tensile-tension fatigue
loading conditions, and the application of hybrid fiber composites in packaging boxes and other fields. Five types of hy-
brid fiber composites for packaging boxes prepared by resin transfer molding were tested for tensile properties and ten-
sile-tensile fatigue properties. The tensile strength of the pure C sample was higher than that of the C/G layer and the C/G
interlayer. Under the same layup and weaving method, the tensile strength of the sample in the C/G layer was higher than
of the C/G interlayer sample; the plasticity of the pure G sample was significantly higher than that of the C/G layer and
C/G interlayer samples, and the elongation of the C/G layer samples after breaking was higher. In the C/G interlayer sam-
ple; the C/G layer sample had a hybrid positive effect, which can ensure good plasticity while having high strength. The
role of glass fiber in improving the fatigue life of composite materials was higher than that of aramid fiber. The former
had lower stiffness degradation than the latter, and the inter-layer hybrid method of carbon fiber and glass fiber was better
than inter-layer hybrid. The composite had a positive hybrid effect when resisting fatigue damage.
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Fig.1 Types of planar bidirectional braided materials
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Tab.1 Fabric laying sequence
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Fig.2 Three dimensional schematic diagram of fiber composites
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Fig.3 Fatigue testing machine
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Tab.2 Properties and price parameters of hybrid
fiber composites

- PVERLR, bR/ jﬁ*«%{
GPa MPa (otkg™)
C 56. 00 574 500
C/GJZI 50. 49 632 275
C/G JZ[H] 43.95 458 275
C/FJZN 48. 46 578 400
G 33. 08 507 20
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Fig.4 Force-displacement curves of hybrid fiber composites
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Fig.5 Force-displacement curves of hybrid fiber composites
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Fig.6 Force-displacement curves of hybrid fiber composites
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Fig.7 Regularized fatigue life curve of hybrid fiber
composites
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Fig.8 Maximum stress fatigue life curve of hybrid
fiber composites
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Fig.9 Fatigue stiffness regularization curve of hybrid fiber composites
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