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Abstract: In order to improve the strength of composite foam material used for post composite insulator core, the poly(p-
phenylene benzobisoxazole) (PBO) fiber was used to reinforce composite foam material, and the fiber content suitable for
internal insulation applications was determined by studying the effects of different content of PBO fiber on the thermal,
mechanical, and insulating properties of composite foam material. The results show that the addition of PBO fiber endows
the composite foam materials with the ability to resist impact damage. When the mass fraction of PBO fiber is 0.4%, the
energy absorbed by the composite foam materials in the drop weight impact test reaches the maximum. The addition of PBO

fiber can decrease the thermal expansion rate of the material, improve the thermal stability, reduce the potential thermal

stress risk, and has little effect on the internal insulation performance of composite foam materials.
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Fig.3 Effects of PBO fiber content on thermal expansion

coefficient of materials
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Fig.4 Effects of PBO fiber content on

thermal stability of materials
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Tab.1 Thermal stability parameters of composite foam

materials with different PBO fiber content

LT HU% T,,/C T /C B %
0 345.61 397.80 5.67
0.2 345.62 397.87 6.34
0.4 336.88 397.95 8.89
0.6 336.70 398.13 9.08
0.8 327.92 398.12 10.73
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Fig.6 Effects of PBO fiber content on

thermal conductivity of materials
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Fig.7 Tensile and bending strength and modulus of materials
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Tab.2 Drop-weight impact test results of materials

MRS HY%  WEIIN WEAE/mm W E R
0 22.868 1.038 0.009
0.2 22.296 0.953 0.009
0.4 27.727 2.933 0.036
0.6 29.443 2.520 0.036
0.8 32.301 2.340 0.035
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Fig.8 Effects of PBO fiber content on

dielectric loss factor of materials
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Fig.9 Effects of PBO fiber content on

electric strength of materials
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Tab.3 Electric strength and parameters of

samples with different fiber content

2P YL RS HU Y% AR /(kV/mm) TEARZB %L
0 31.23 0.48
0.2 30.53 0.45
0.4 30.27 0.44
0.6 29.81 0.44
0.8 28.92 0.41
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