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Interfacial modification of glass fiber reinforced polyethylene composites
XIE Mingxing, SHEN Yunhai, SHEN Jialin
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Abstract : To improve the interfacial bonding of glass fiber(GF) reinforced polyethylene(PE) composites, the effects of surface
coating of grafted polar-functionalized polyolefins on GF and functionalization of the matrix resin were studied. This investigation
focused on the impact of these modification methods on the interfacial adhesion of the GF-reinforced PE. The results indicate that
grafted polar-functionalized maleic anhydride (MAH) polyolefins-namely, maleic anhydride grafted high-density PE (PE-HD-g-
MAH), maleic anhydride grafted low-density PE (PE-LD-g-MAH), and maleic anhydride grafted polyolefin elastomer (POE-g-
MAH)-when they are dissolved and coated on the surface of GF, significantly improve the interfacial bonding between GF and PE
matrix. These findings suggest that incorporating grafted maleic anhydride polyolefins as a film-forming agent in the fiber sizing
agent could be considered for industrial applications. The incorporation of grafted maleic anhydride groups, such as PE-LD-g-MAH
and POE-g-MAH added into the matrix significantly enhances the interfacial bonding between GF and the PE matrix. As the amount
of functionalized polyolefins with grafted polar groups increases, the interfacial bonding strength of the composite system increases.
This strength reaches a peak when the additive amount reaches 7.5%, and further increasing the amount to 10% does not result in
higher interfacial shear strength significantly. When the amount of functionalized polyolefins is relatively low, a higher grafting rate
of the functionalized polyolefins leads to better interfacial bonding performance. Additionally, for functionalized polyolefins with a
lower grafting rate of polar groups, increasing their amount in the matrix can also significantly enhance the interfacial bonding
performance of the composite system.
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Tab. 1 IFSS of PE/GF treated with different methods

Surface treatment of GF Base resin IFSS/MPa
GF PE 3.31
GF0 PE 2.12
GF0+ KH-550 PE 2.18
GF0+ KH-550 +PE-HD-g-MAH PE 5.69
GF0+ KH-550 +PE-LD-g-MAH PE 5.85
GF0+ KH-550 +POE-g-MAH PE 5.72
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Tab. 2 Effect of addition of functionalized polyolefin on interfacial

shear strength of composites

Matrix IFSS/MPa
100% PE 3.31
95% PE + 5% PE-LD-g-MAH 5.93
95% PE + 5% POE-g-MAH 5.58
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Tab.3 Influence of functionalized polyolefin additions on

IFSS of composites

Types of functionalized Additions to

yp polyolefins matrix/% [FSS/MPa
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Tab.4 Effect of PE-LD-g-MAH grafting ratio on
IFSS of PE composites
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