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Study on Estimation Method with Respect to Width of Non-adhesive Area
in CFRP-SS400 Bonded Structure by Thermal Testing Method and FEM
- Derivation of Estimation Equation for Width of Non-adhesive Area -
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Abstract

Thermal testing method that is a kind of non-destructive testing, is applied to search for the non-adhesive
area in the bonded structure. In the non-destructive testing, there is a few method such as the methods using
the radiation, the ultrasonic and the character of electrical conduction with the exception of the thermal
testing method. Especially, in the thermal testing method, it is possible to detect flaws in area, and it is easy
to search existence of corrosion. Therefore, in this study this method is employed to search delamination in
the bonded structure. The difference of temperature occurs on the upper material surface over the adhesive
area and the non-adhesive area, because there is the non-adhesive area in the bond layer. Employing this
difference of temperature, the non-adhesive area can be detected by the thermal testing method. However,
it is difficult to measure the width of non-adhesive area by thermal testing method. Therefore, in this study,
employing numerical analysis based on the finite element method, it was investigated that estimation
method with respect to width of the non-adhesive area using measurement data of the temperature at two
points on surface of the bonded structure that CFRP is bonded to SS400 by epoxy resin with a cavity in the
bond layer. As a result of this investigation, it was found that the width of the non-adhesive area relates to
evaluation parameter that is defined by the temperature at the two points on surface of the bonded structure.
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