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Performance evaluation of silane coupling agents as adhesives for CFRTP laminate by quantum
chemistry calculation(Grad. Sch. Fundamental Sci. Eng., Waseda University)

OHongyu Li, Rina Soraoka, Atsushi Hosoi, Nilson Kunioshi

Abstract: Carbon fiber reinforced thermoplastic (CFRTP) is lightweight, has high strength, and
moldability, and is usually used as a composite material by joining with lightweight metals. It
was proved by experiments that the bonding strength was improved by surface chemical
treatment such as silane coupling treatment. However, the interfacial coupling mechanism has
not been elucidated yet. In this study, the molecular structure of the silane coupling agent (KBE-
9007) after pretreatment with water is used, and the bonding performance is evaluated by
analyzing the interfacial bond mechanism with the CFRTP resin (PA6, PEEK) via quantum
chemistry calculation. In order to conduct quantum chemical calculations, Gaussian16 was
used for structural optimization calculations, transition state calculations, and vibration

calculations on the molecules related to the reactions at the B3LYP/6-31g(d,p) level.
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