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Bending behavior of carbon fiber reinforced polymer laminates enhanced by nanoparticle-modified epoxy
resin under hygrothermal conditions
GUO Ziren', LAI Jiamei', LIU Xiang®, XU Junjie', XU Xuanhui'
(1. Polymer Processing Research Lab, School of Advanced Manufacturing,, Nanchang University, Nanchang 330031, China;
2. Chery Automobile Co.,Ltd., Wuhu 241006, China)

Abstract : To address the issues of degraded bending performance and poor dispersion of nanoparticles in carbon fiber rein-
forced polymer matrix composites (CFRP) laminates under wet and hot conditions, modified laminates were fabricated by incorpo-
rating KH570 coupling agent modified silica (KH570-Si0,) and carboxylated multi-walled carbon nanotubes (COOH-MWCNTs)
nanoparticles into epoxy resin. The changes in moisture absorption rate , microstructure and bending performance of modified lami-
nated plates were analyzed under two wet and hot conditions (25 °C/85%RH and 70 °C/85%RH). Results demonstrate that
compared with the control group of unmodified resin CFRP laminates, in terms of moisture absorption, under the same wet and hot
environment, the moisture absorption rates of both modified resin laminates decreased, and the moisture barrier effect of COOH-
MWCNTs particles was better. Microstructural analysis reveals that after the addition of nanoparticles, the swelling damage, voids
and debinding phenomena of the material after wet heat are all reduced. Under the same environment, the damage of the COOH-
MWCNTs particle-modified material is less severe. The bending properties of the two modified resin laminates under the same envi-
ronment were both improved. Under the same environmental conditions, the improvement effect of COOH-MWCNTs particles was
better, followed by KH570-Si0, particles.

Keywords : hydrothermal aging ; carbon fiber reinforced composite ; nanoparticle modification ; epoxy resin ; flexural

properties
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