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Mechanical and crystallization properties of glass fiber reinforced sPS composites
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Abstract: Glass fiber(GF) reinforced syndiotactic polystyrene (sPS) composite material was prepared from GF and sPS resin
by melting and blending with twin-screw extruder. The effects of 6 different kinds of GF on the properties of sSPS composites were
investigated, and the best kinds of GF were selected. The mechanical properties and crystallization properties were characterized by
scanning electron microscopy(SEM) and differential scanning calorimetry(DSC). Then, the best kind of GF suitable for sPS was
selected, and the influence of GF content on the performance of GF reinforced sPS was investigated. The results show that the best
type of GF is ECS11-3.0-436H. The SEM results show that better interfacial adhesion between GF and sPS resin matrix is obtained
than other 5 kinds of GF. The results of DSC analysis show that the type of GF has little effect on the cold crystallization tempera-
ture and melting temperature of the composites. Choose GF ECS11-3.0-436H, the mass fraction is in the range of 0~50%, with the

increase of GF amount, the mechanical properties of the composite are also gradually improved.
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Tab.1 Formulations of different types GF reinforced sPS composites

phr
Material S1 S2 S3 S4 S5 S6
sPS 100 100 100 100 100 100
GF 45.2 452 452 452 452 452
Compeatibilizer
CS-1 5 5 5 5 5 5
Antioxidant
1010 0.3 0.3 0.3 0.3 0.3 0.3
Antioxidant
626 0.2 0.2 0.2 0.2 0.2 0.2

Note: Composite is 30% GF reinforced sPS composite.
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Tab.2 Basic parameters of different kinds of GF used in different formulations

Sample GF grade Type of infiltrating agent GF diameter /pum Glass type Combustible mass fraction/%
S1 ECS11-3.0-436H 436H 11.19 E-Glass 1.00
S2 E7CG10-03-534A 534A 10.00 E-Glass 0.74
S3 HMG435TM-10-4.0 435TM 10.25 HMG 0.39
S4 ECS10-3.0-T551R T551R 10.63 E-Glass 0.73
S5 HMG436S-10-4.0 436S 10.11 HMG 0.94
S6 ECS10-4.5-T436H T436H 10.48 E-Glass 0.98

Notes:436H, 534A,435TM, T551R, 436S, T436H means GF company internal infiltrating dosage form number; Combustible mass fraction means

infiltrating agent content.
F3 AEFHZEGF LR sPS B &H R S IEBE AT
Tab.3 Effect of different types GF on mechanical properties of

reinforced sPS composites

Item S1 S2 S3 S4 S5 S6

Tensile strength/MPa 12799 132 136 73 118
Bending strength/MPa 186 152 164 166 142 186
Impact strength/(kJ-m?) 6.1 42 40 48 38 62

Non-notched impact
strength/(kJ-m )
Tensile elongation at break/% 1.5 1.0 1.6 19 06 1.3
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Fig. 1 SEM photos of tensile spline fracture surface morphology of different types GF reinforced sPS composites ( X500, x3 000 respectively)
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Tab.4 Crystallization parameters of different types GF reinforced

sPS composites

Sample  T/°C T/°C T,/°C AT,
st 231.71 136.73 272.86 4115
s2 227.01 138.06 27271 45.70
s3 237.15 137.28 273.13 35.98
S4 232.14 137.16 272.66 40.52
ss 241.61 138.63 274.26 32.65
S6 237.13 137.76 273.46 36.33

Notes: T, is crystallization temperature; 7, is cold crystallization

temperature; 7, is melting temperature; A7, is degree of supercooling.
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