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Compatibilization and Mechanical Properties of Glass Fiber Mat Reinforced Polypropylene Composites
Wu Yadong, Shen Chunyin, Wan Haiqing, Wang Junyan, Dai Gance
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : Glass fiber (GF) mat reinforced thermoplastic (GMT) composites based on polypropylene (PP) were prepared by
melt impregnation method through multilayer stacking of GF mats and compatibilizer modified PP films extruded by twin screw
extruder. The effects of compatibilizer PP-g-MAH and PP-g-AA contents (percentage of PP matrix mass) and their combination,
compatibilizer modified PP matrix distribution and mat type on mechanical properties of GMT were investigated. The results show
that PP-g-MAH can increase the tensile and flexural properties of GMT obviously, but decreases the impact strength. For PP-g-AA,
it can improve the impact strength significantly but can’t improve the tensile and flexural properties, only the content of PP-g-AA
is above 5%, the tensile properties are increased. When the content of PP-g-MAH is 3%, the combination of it and PP-g-AA with
different contents does not produce synergistic effect on the mechanical properties of GMT. Compared with GMT modified by the
compatibilizer combination on the base of similar content (3% —3.5%) of each compatibilizer, for the matrix distribution design of
two layers PP films modified by PP-g-AA as core layers and PP films modified by PP-g-MAH as the upper and lower surface layers,
the tensile and flexural strength of the composites are increased by 17% and 27% respectively, while the notched impact strength is
improved by 48%, on the other hand, for the distribution design of two layers PP films modified by PP-g-MAH as core layers and the
PP matrix modified by PP-g-AA as upper and lower surface layers, the notched impact strength of GMT is improved by 88% without
the loss of strength and rigidity. Moreover, the mechanical properties of GMT with continuous GF mat are higher than those of GMT
with short GF mat, especially the the notched impact strength is improved by 89.6%.

Keywords : glass fiber mat reinforced thermoplastic ; polypropylene ; compatibilizer ; combination modification ; modified

matrix distribution ; mechanical property
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