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Study on Preparation and Properties of High CTI Glass Fiber
Reinforced Polyphenylene Sulfide
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Abstract: Polyphenylene sulfide (PPS) was a novel engineering plastic with excellent heat resistance, chemical
corrosion resistance, and flame retardancy, but its relatively low comparative tracking index limited its application in
occasions with high insulation requirements. The study investigated the effects of PPS resin matrix types and calcium
carbonate content on the properties of composites, aiming to develop glass fiber-reinforced PPS composites with excellent
comparative tracking index performance. The results showed that the PPS (GACO08) composite exhibited excellent
performance in tensile strength, flexural strength, and flexural modulus, while the PPS (GACO05) composite demonstrated
the best comparative tracking index performance. With the increase of calcium carbonate content, the density and melt
mass flow rate of the composites increased, whereas the tensile strength, elongation at break, flexural strength, and
flexural modulus exhibited a trend of initial increase followed by decrease. When the mass fraction of calcium carbonate
was 8%, the comprehensive properties of the composite reached the optimal level, with a tensile strength of 164 MPa, an
clongation at break of 6.8%, a bending strength of 245 MPa, a bending modulus of 11 250 MPa, a notched impact
strength of 14 kJ/m’, and a comparative tracking index (CTI) of 200 V. However, excessive addition of calcium carbonate
led to agglomeration phenomena, which subsequently affected the mechanical properties and CTI of the composites. The
research results provide new possibilities for the application of PPS composite materials in special electronic and
electrical fields.
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Tab.1 Performance indicators of three PPS resins

PPS FliZ *ﬁmﬁa@%/ K% A% EEE CTIV
[g:(10 min)"]

GACO5 25 <0.3 <0.3 >80 140

GACO8 35 <03 <03 >80 120

GATO05 100 <0.3 <0.3 >80 125
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Tab.2 Formula of composites

AL %

RS Wpps(GACOS) Whps(GACOS) Wpps(GATOS) W s W giserys W stk tk WKH-560 I
SO 54 0 0 0 415 4 0.5
S1 50 0 0 4 41.5 4 0.5
S2 46 0 0 8 41.5 4 0.5
S3 42 0 0 12 41.5 4 0.5
S4 38 0 0 16 41.5 4 0.5
S5 0 46 0 8 41.5 4 0.5
S6 0 0 46 8 41.5 4 0.5
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Tab.3 Physical and mechanical properties of composites

o R/ K531 SRR BN AR/ PrAbeREE  WPRMHCER  DheREy DR BoehhsREy
(g~cm'3) % [g:(10 min)™] MPa % MPa MPa (kJ -m'z)
S0 1.62 53 25 134 6.45 190 10 600 7
S1 1.64 52 27 137 6.60 198 10 650 8
S2 1.69 50 33 164 6.80 245 11 250 14
S3 1.72 51 50 166 7.20 240 11 100 17
S4 1.74 51 55 130 6.25 191 11 050 10
S5 1.72 52 54 167 6.60 247 13 830 11
S6 1.70 51 54 157 6.30 235 13170 12
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Fig.1 SEM images of microstructure of bending fracture surface
of S2, S5 and S6 samples

22 HERFSEEXNE SRR
B 5 RIS & B SR B RE B 0 . I\
FSATLUE L B BRI A & A G0, A o ) 2 B2 S B




W38 R ARG X R R BRI 5 1Y) 2% R T B 4 2 i) 2%
B o SRR S BERR IR 55 5t 14 2 JeHH AR Ak, ke i
LA R AR 5 Y 2 K RIS A B
T PPS E A MR A B P o —J7 BRI 55 0] LA
A RUBEAR PPS FER I FNE (i A APEHE N Tt v B2
Syl ; 7 TH BRI FSAE PPS &4 e 214y BERE 25 0 1
H 982 PPS 43 -4 8] () B4 AH FLAE DA REAR 140+
Bz BB ",
K4 AAoAHECTI

Tab.4 CTI of composites $A5.V
Fiii CTI
SO 140
S1 175
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Tab.5 Effect of calcium carbonate content on physical properties

of composites
Fel B (gem®) Y% KEUURRAIER [ (10 min)']
SO 1.62 53 25
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S3 1.72 51 50
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Fig.2 Effect of calcium carbonate mass fraction on tensile strength
and elongation at break of composites
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Fig.3 Effect of calcium carbonate mass fraction on bending strength
and bending modulus of composites
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Fig.6 SEM images of microstructure of S2 and S4 samples
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