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Research progress on heat resistance modification of phenolic resin
KONG Guogiang', FENG Jianshun’, SHAO Meng', YU Qiubing', YU Guang', LIU Junling', HE Hongru', QI Fengjie', LI Dayong',
ZHAO Xiang', LI Changheng',HE Yu', GONG Shengxin' , HUANG Zhengiang', XU Guofen', YUAN Wenjie'
(1. Shandong Institute of Nonmetallic Materials,Jinan 250031, China;
2. School of Materials Science and Engineering, Shandong University, Jinan 250062, China)

Abstract : Phenolic resin (PR) and its composites have attracted widespread attention in aerospace, new energy vehicles and
other fields due to their excellent chemical corrosion resistance and mechanical properties. Conventional PR contains abundant
phenolic hydroxyl groups and methylene groups, which are prone to decomposition at high temperatures, thus restricting the applica-
tion of PR under higher temperature conditions. The modification methods (organic chemical modification, inorganic modification,
and nanofiller modification) to improve the heat resistance of PR were summarized, the modification principles and research prog-
ress of these methods were expound. In organic chemical modification, there are ester modification, aromatic compound modifica-
tion and organosilicon modification; in inorganic modification, there are boron modification, molybdenum modification and phos-
phorus modification; in nanofiller modification, there are polyhedral oligomeric silsesquioxane modification, silica modification,
boron carbide based nanofiller modification, metal oxide nanofiller modification and carbon-based nanomaterial modification. The
analysis shows that increasing the crosslinking density of PR and forming a high-temperature-resistant barrier layer is the key factor
to improve heat resistance of PR.
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