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Direct bonding of CFRTP at temperatures under melting point by using a nobel
highly efficient plasma and elucidation of the mechanism
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The development of the joining technology is an urgent problem in order to
use the CFRP with light and strong features as a substitute of the metals. We performed the joining
of the CFRP at temperatures under melting point by using a novel highly efficient plasma. This
approach generates on the surface of the resin functional groups with a long lifetime.

Surface states before and after plasma treatments were observed by measurements of the contact
angle of water and XPS. Using the functional groups generated under the plasma treatments we
successfully demonstrated fabrication of a joint with extremely strong shear stress of 36 MPa. It
results that we solved the problems of conventional joining methods of CFRP by using bolts,
adhesives or thermal adhesion. Durability test of plasma irradiation effect was carried out for the
penetration of our CFRP. Finally, through a thermodynamic approach, the mechanism of direct bonding
by the plasma irradiation was elucidated.
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