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Preparation and Properties of High-Performance Carbon Fiber Reinforced PA10T Composites
Zhang Qil, Xia Lidongl, Li Yuan', Xu Kai', Gao Dali', Zhuang Yi2, Zhang Shijunl
[1. SINOPEC (Beijing) Research Institute of Chemical Industry Co., Ltd., Beijing 100013, China ; 2. SINOPEC Group, Beijing 100728, China]
Abstract : Using semi-aromatic nylon poly(decamethylene terephthalamide) (PA10T) as matrix resin, high performance carbon
fiber (CF) reinforced PA10T composites were prepared by adopting CF reinforced modification method. The effects of CF content on
the mechanical properties of PA10T/CF composites were studied. The section morphology of PA10T/CF composites were analyzed
by scanning electron microscopy, and the melting, crystallization and crystal structure of the composites were analyzed by X-ray
diffraction analysis and differential scanning calorimetry, the thermal stability of the composites were tested by thermogravimetric
analysis. The results indicate that the significant improvement of the mechanical properties of PA10T/CF composites is realized with
the reinforcement of CF. As the content of CF is 30 wt%, the tensile strength, flexural strength and flexural modulus of PA10T/CF
composites reach 253,360 MPa and 20.1 GPa, respectively, are 216%,323% and 675% higher than those of pure PA10T. Exces-
sive crystal nucleus are provided under the heterogeneous nucleation of CF during the crystalline process, as well as the structure of
a-crystalline PA10T is altered by induction of CF. Meanwhile, the movement and folding of molecular chain is hindered with the ex-
istence of CF, resulting in imperfect crystal grain growth and refinement. The crystallization temperature of the composite increases
with adding CF, the crystallinity decreases first and then increases with the increase of CF content. In addition, the thermal stability
of PA10T/CF composites is improved with adding CF, the onset decomposition temperature and 50% weight loss temperature of
PA10T/CF composite increases by 10.7°C and 12.4°C compared with pure PA10T when the content of CF is 10 wt%.
Keywords : carbon fiber ; poly(decamethylene terephthalamide) ; mechanical property ; crystallization
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