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Study on mechanical and durability of carbon-glass fiber
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Abstract: Carbon and glass fiber hybrid reinforced polymer composites can play the advantages of high strength,
high modulus, fatigue resistance of carbon fiber and high strain and low cost of glass fiber to meet the application
requirements of engineering structure. In this paper, an efficient extruded-friction anchorage system was developed
for mechanical tests of carbon-glass fiber hybrid reinforced epoxy resin composite pultruded rod, and the effects of
fiber hybrid mode (random hybrid and coating hybrid) on mechanical, hygrothermal aging and fatigue properties of
the hybrid rod were studied. Results show that the extruded-friction anchorage system had uniform stress
distribution and high anchorage efficiency, which was suitable for the mechanical test of hybrid rod. At a certain
carbon/glass fiber hybrid ratio (2 : 3), the rod prepared by randomly dispersing carbon fiber bundle into glass fiber
bundle could avoid the debonding failure of the weak layer at the interface between GFRP skin and CFRP core of
coating hybrid rod, which could greatly improve the short beam shear, tensile and fatigue properties and realize
positive hybrid effect. Owing to the deterioration of the carbon-glass fiber/resin interface at the elevated immersion
temperature of 80 “C, the interface strength retention rate of random hybrid rod was lower than that of coating
hybrid rod.
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Fig. 13 The water absorption curves of hybrid rods
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Tab. 2 The water absorption fitting parameters of hybrid rods

— e v e IR ML 25
iRl B /T M. /% Mo/ % D/(X10 % mm? - s ') k/ (X10 " mm-s ") R?
UDH rod 40 0.28 0.55 3.85 2.83 0. 99
60 0. 37 0. 82 4.52 3.78 0. 99
80 0. 37 1. 84 5.42 11. 70 0. 99
GCH rod 40 0.28 0.54 1.16 2.54 0. 99
60 0. 32 0. 61 8.72 2.67 0. 99
80 0.35 0. 69 15. 24 2.81 0. 99
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Fig. 14 The degradation of interface shear strength of
hybrid rods
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