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Effects of solid glass beads on mechanical properties and warpage of PBT/GF composites
CHEN Rui, YANG lJiaxiang, CHEN Wei, PENG Lifen, LIU Lei, WANG Jun
(Sinosteel Maanshan New Material Technology Co.,Ltd.,Maanshan 243000, China)

Abstract : Polybutylene terephthalate (PBT)/glass fiber (GF) composites filled with solid glass beads (GB) modified by epoxy-
silane coupling agent (KHS560) were prepared by melt blending method, and the effects of GB content on the mechanical properties,
crystallization properties, microstructure and warpage of the composites were studied. The results show that, GB modified by
KH560 can improve the tensile strength and flexural modulus of the PBT/GF composites. When the GB content are 15wt% and
20wt% , the tensile strength and flexural modulus of the composite reach their maximum values respectively, which are 12% and
38% higher than those of the composite without GB. When the GB content is Swt% , the toughness of the composite can be
improved. The crystallization peak temperature of the PBT/GF composites with 5wt% and 10wt%GB increases, and the half-peak
width of crystallization peak becomes narrow, which indicates the crystallization rate increases. When the GB content is 15wt% and
20wt% , the crystallization peak temperature of the composites decreases slightly. The scanning electron microscope show that GB is
evenly dispersed in the resin matrix, and has no obvious phase interface with the resin matrix. When the content of GB reaches
15wt% and 20wt% , the GF do not show obvious orientation in the flow direction, but is randomly distributed in the resin matrix.
Meanwhile, the warpage of the injection molding color plate of the composite is significantly improved compared with the compos-
ite without GB.
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Tab.1 Mass fraction of each component in PBT/GF composites

filled by GB

%

Samples PBT GF GB 168 1010 PETS
1 69.5 30 0 0.15 0.15 0.2
2f 64.5 30 5 0.15 0.15 0.2
3* 59.5 30 10 0.15 0.15 0.2
4 54.5 30 15 0.15 0.15 0.2
5* 49.5 30 20 0.15 0.15 0.2
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Fig. 1 Effect of GB content on tensile strength and elongation at break
of PBT/GF composites
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Fig. 3 DSC curves of PBT/GF composites with different GB contents
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Tab.2 Crystallization parameters of PBT/GF composites with

different GB contents

Samples T/°C T ./°C T /°C T./°C
1 192.5 183.8 197.5 8.2
2* 193.8 186.4 198.4 7.6
3’ 193.3 185.9 198.2 7.4
4 192.1 184.0 197.6 7.6
5" 192.3 184.4 197.3 7.7

Notes: T; is crystallization peak temperature; 7,

e 18 crystal initial

temperature; 7, ; is crystal terminal temperature; 7, refers to half-peak

width of crystallization peak.
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with different GB contents (X200)
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