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Table 1 Experimental parameters

3 w( K Si0,)/%  w(KH550)/% R

1 0 0 —
2 0.5 0 —
3 0 0.5 —
4 0.5 0.5 —
5 0.25 0.5 %
6 0.5 0.5 %
7 0.75 0.5 v
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Fig.2 Topography and dispersion of nano-silica modified glass fiber surfaces (experiments 1 —4 and 6)
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Fig.3 Topography and dispersion of nano-silica modified glass fiber surfaces (experiments 5 -7)
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Fig.4 Interlaminar tear states of composites with different treatments
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Table 2 Quality differences of glass fiber before and

after modification
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0. 5% Si0, 41 4.017 0.017

0. 5% Si0, + KH550 41 4.019 0.019
0.25% Si0, + KH550 + #/41 4.023 0.023

0. 5% Si0, + KH550 + #7240 4.022 0. 022
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0.75% Si0, + KH550 + A4l 4.020 0.020
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Fig.5 The storage modulus as a function of temperature
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The effect of nano-silica modified glass fiber on the properties of
glass fiber reinforced polypropylene composites

JIN Yu' XIN ChunLing'** HE YaDong'® YAN BaoRui' REN Feng' LI Rui'

(1. College of Mechanical and Electrical Engineering; 2. Polymer Processing Equipment Engineering Research Center,

Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; In order to take advantage of the high specific surface area of nanoparticles, a nano-silica suspension was
dispersed by ulirasonication, and introduced onto the surface of glass fibers by chemical grafting. The modified
glass fibers were molded into laminate composites with polypropylene (PP) . The nano-silica nanoparticles were
well distributed on the fiber surface, and the fiber and resin were strongly combined. The results of dynamic me-
chanical analysis (DMA) showed that the modified glass fiber/PP composites had a good comprehensive interface
performance compared with the unmodified glass fibers, the interlaminar shear strength increased by about 86% ,
the tensile strength increased by about 300% , and the bending strength increased by about 94% .

Key words: interface bonding properties; nano-silica; ultrasonic dispersion; glass fiber/PP composites



