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Effects of Microwave Irradiation on Mechanical Properties of
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Hot-Pressing at Atmospheric Pressure

Mamoru Mizuno', Shohei Suyama’, Masahiro Hosoi’, Jian Shi'

! Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita Prefectural
University
2 Former student of Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita
Prefectural University (at present, Makino Milling Machine Co., Ltd.)

3 Course of Machine and Intelligence Systems, Graduate School of Systems Science and Technology, Akita Prefectural University

In a previous study, we hot-press molded carbon-fiber-reinforced thermoplastic (CFRTP) laminates under both atmospheric pressure and vacuum
conditions. We then measured the bending fracture stress and bending elastic modulus of the CFRTP laminates molded under both conditions and
compared the results. The CFRTP laminates were subsequently subjected to microwave irradiation, and the effect of the irradiation on the bending
fracture stress was investigated. The results showed that the bending fracture stress of CFRTP laminates within artificial defects molded at
atmospheric pressure was increased by the microwave radiation treatment. The aim of microwave irradiation is to improve the material properties
of laminates molded under atmospheric pressure, which is not a good molding condition for laminates, such that they are equivalent to or exceed
those of laminates molded under vacuum. In the present study, CFRTP laminates molded by hot-pressing at atmospheric pressure were subjected
to microwave irradiation under different irradiation conditions and the effects of the irradiation conditions on the bending elastic modulus,
bending fracture stress, and bending fracture strain were subsequently investigated. As a result, the optimum irradiation condition was observed to
cause an increase of the bending elastic modulus. Finally, the influence of the irradiation on the microscopic structures of CFRTP laminates was

elucidated through cross-sectional observations of specimens using an optical microscope.
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