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In this paper, a method was developed to evaluate the moisture absorption of the adhesive layer of carbon
fiber reinforced plastic (CFRP) joints by electromagnetic induction testing (EIT), which was beginning to
be applied to the measurement of permittivity in dielectrics.

First, the moisture absorption of the CFRP joint adhesive layer alone was measured. The effect of the
thickness and permittivity of the adhesive layer of CFRP joints on the output of EIT and the calibration
method that could evaluate the moisture absorption rate of the adhesive layer from the output of EIT were
proposed. The results showed that changes in the thickness of the adhesive layer alone have little effect on
the output of EIT, and that the moisture absorption rate of the adhesive layer alone can be evaluated by
measuring the permittivity using EIT.

Next, the electromagnetic shielding effect of CFRP in measuring the permittivity of the CFRP joint
adhesive layer by EIT was examined, and the probe arrangement, shape and measurement frequency to
enable the measurement of the permittivity of the adhesive layer were also examined. The simulation
results showed that the electromagnetic shielding effectiveness of CFRP is almost negligible even at
excitation frequencies of around 100 MHz. It was also found that a driver coil with a larger conductor
width is applied and rectangular planar spiral coils are suitable for the measurement by placing them top
and bottom and increasing the excitation frequency. The effectiveness of the above was confirmed through
experiments.

Finally, the moisture absorption of the CFRP joints was measured using EIT. The simulation results showed
that changes in the thickness of the CFRP, the permittivity of the CFRP and the conductivity of the CFRP
have an effect on the measurement, in addition to the change in the permittivity of the adhesive layer,
which is the target of the measurement. In order to remove the effect of changes in the physical properties
of CFRP due to moisture absorption, we proposed a method to compare the output of EIT for CFRP and
CFRP joints that had absorbed moisture. It was shown that the moisture absorption of the adhesive layer of

CFRP joints in the middle to late moisture absorption period can be measured by EIT.
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