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Tensile and Compression Properties of Multi-directional Carbon / Glass Fiber Hybrid Composite

Xu Huanhuan, Li Chen, Gu Xingjin
(College Of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : Seven group lay-up means were designed using common lay-up angle in in engineering and the tensile and
compression properties of multi-directional hybrid composites reinforced by glass fiber (GF) and carbon fiber (CF) were gained,
the force-displacement curves and corresponding damage morphology were got by experimental research. A conception of lay-up
angle hybrid ratio (the relative volume fraction of CF) was proposed and the influences of different lay-up angle hybrid ratio on the
tensile elastic modulus, tensile strength, compression elastic modulus and compression strength of the composites were also studied.
The results show that the tensile and compression properties of the composites have little relation with the total hybrid ratio, but are
related to the angle hybrid ratio. Among which, the 0° hybrid ratio affects the properties the most while 90° hybrid ratio the least,45°
hybrid ratio is between both. When the 0° hybrid ratio reaches 100%, both the tensile and compression properties of the composites
show the best, it’ s fracture mode is disposable damage and delamination is not the most obvious. When the 0° hybrid ratio is lower
than 100%, the tensile failure mode turns out to be a secondary damage. Most of the compression failure modes are disposable
damage. The fracture of most GF is buckling so that the brittle fracture of CF is slowed down.
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