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Effects of hybrid GF on properties of GF reinforced PBT composites
XIE Huijuan',ZHAO Jiangbin',JIA Yijun'?, WU Shaoshan'
(1. Ningbo Huateng Shouyan New Material Co.,Ltd.,Ningbo 315400, China;
2. Beijing Chemical Industry Research Institute Co.,Ltd.,Beijing 100084, China)

Abstract : Reinforced polybutylene terephthalate (PBT) composites were fabricated through twin-screw extrusion compound-
ing using glass fibers (GF) and PBT resin. Firstly, the effects of three different types (round GF ECS-3.0-T436H, flat GF TFG-3.0-
T436, flat GF TFG-3.0-T4355) and content of GF on the mechanical properties and anti-warpage properties of composites were
investigated, and the single GF with the best mechanical properties and warpage improvement effect was selected. Subsequently,
hybrid GF systems were engineered to evaluate the influence of hybrid ratios on composite performance. Finally, the rheological
properties of GF reinforced PBT composites with the best hybrid ratio were studied. The results show, that among the three different
types of GF, the GF model with the best mechanical properties of reinforced PBT composites is circular GF ECS-3.0-T436H, and
the GF model with the best warpage improvement effect is flat GF TFG-3.0-T436. Compared with the two types of flat GF, scanning
electron microscopy shows that, compared with the TFG-3.0-T4355 type GF, the TFG-3.0-T436 type GF and PBT resin matrix has
better compatibility. Within the 30 wt% GF hybrid system, the optimal hybrid proportion is determined to be 60% flat GFTFG-3.0-
T436 and 40% round GFECS-3.0-T436H, and the mechanical properties and warpage performance of PBT composite materials
achieve the best balance, as follow: tensile strength is 141 MPa, flexural strength is 205 MPa, unnotched impact strength is 74.2 kJ/
m?, notched impact strength is 11.9 kJ/m?, and the warpage height is 2.62 mm. All composites exhibite pseudoplastic non-newtonian

behavior with pronounced shear-thinning characteristics under increasing shear rates.

BIEIERE : BN, BT A, T2 T AR M TS

WeFs B HA: 2025-06-20

S HHEE , IRt Y %, 45 IR A% GF X GR35 PBT & A M RHEREAISZ M), T AR , 2025, 53(8):68-75.
XIE Huijuan, ZHAO Jiangbin, JIA Yijun, et al. Effects of hybrid GF on properties of GF reinforced PBT composites[J]. Engineering Plastics
Application,2025,53(8):68-75.
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®1 AEZEGFiEIEPBT EAHRIMEA(RENH)
Tab.1 Formulations of different types of GF reinforced PBT
composites(mass fraction)
%

Materials Pl P2 P3
PBT KH2083 55.90 55.90 55.90
GF 30.00 30.00 30.00
Brominated epoxy EP-25K 9.40 9.40 9.40
Thermoplastic toughener E-515 2.30 2.30 2.30
Sb,0, 1.96 1.96 1.96
Antioxidant 1010 0.08 0.08 0.08
Antioxidant 168 0.08 0.08 0.08
Lubricant PET-s 0.28 0.28 0.28

Notes: Type of GF used in P1 is ECS-3.0-T436H ; Type of GF used
in P2 is TFG-3.0-T436; Type of GF used in P3 is TFG-3.0-T4355.
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Tab.2 Proportion of round GF and flat GF in hybrid fibers of
1"~6" composites
%

Fibers 1" 2" 3" 4" 5" 6"
Round GF 100 80 60 40 20 0
Flat GF 0 20 40 60 80 100
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