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Effect of Processing Temperatures on the Properties of Nonwoven
Self-reinforced Polypropylene Composites

Yuan Xiaojie'*, Cai Yemeng', Chen Xu'?, Xiao Zhiyuan', Sun Shukai',Ma Junxiang'
[1. AVIC Composite Co.,Ltd.,Beijing 101300,China; 2. ACC (Beijing) Science and Technology Co., Ltd.,Beijing 101300, China]

Abstract : To investigate the effect of different hot pressing temperatures on the crystal structure and mechanical properties of
self-reinforced polypropylene melt-blown non-woven fabric (PPNWF) composites, PPNWF was used as a preform to successfully
prepare self-reinforced polypropylene composites by hot-pressing, and the relationship between the structure and properties of the
samples prepared at different processing temperatures was investigated. Scanning electron microscope and tensile properties tests
show that the processing temperature is maintained at 170 °C or 173 °C, the internal fiber phase and the matrix phase of the compos-
ite can form a good interface combination, and the content of the fiber phase can also be maintained at a high level. The internal
stable reinforcing phase significantly inhibite the orientation of the matrix phase during the stretching process, and the self-
reinforcing composites show excellent comprehensive performance. The results of differential scanning calorimetry and X-ray
diffraction show that with the further increase of processing temperature, the content of fiber phase with high crystallinity and orien-
tation degree in the material decrease gradually. The overall crystallinity of the composites decreases, and the main crystal form
transforms gradually from orientation o crystal form to isotropic crystal form. During this period, there is a small amount of 3
crystal form formation and disappearance. The melting point of the fiber phase in PPNWF will move towards high processing
temperatures at higher temperatures and forming pressures. The small exothermic peak observes at 145 °C for samples molding at
177 °C and 180 °C correspond to the melting point of B crystal form. In addition, the matrix phase in the self-reinforced composites
don ' t have obvious orientation during the tensile test, so its crystallinity and crystal form after stretching can be better maintained
than that of the completely molten sample.

Keywords : polypropylene ; self-reinforced ; composite ; crystalline structure
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