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ABSTRACT

Reliability of CFRP/Brake pad due to non-contact
ultrasonic method

Park In Woo

Advisor : Prof. Kim jae-yeol, ph.D.

Dept. of Advanced parts and materials engineering,
Graduate School of Chosun University

The NAUT(Non-contact Air coupled Ultrasonic Testing) technique allows non-contact
ultrasonic testing in air. If the NAUT technique can be applied, not only ultrasonic
testing in air with no couplant would be possible, but also the stable transmission
and reception of ultrasonic waves, which would thus enable ultrasonic testing of hot
or cold materials, or rough surfaces of specimens that could not be tested with
conventional-contact ultrasonic testing techniques. By trying NAUT for Brake lining
pad specimens, the applicability of NAUT in these areas was observed, and the results
from the waveforms of parts of the specimens were analyzed. For the Brake lining pad
specimen, the ultrasonic transmittance was highest at the part, regardless of the

thickness and location of the specimen. These findings confirmed the practicality of

- vii -
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NAUT.

To verify the usefulness of NAUT, first, artificially defective specimens were tested
to investigate the defect detection ability of NAUT; and second, a test was conducted
to select the test conditions, the ultrasonic propagation characteristics, and the
mode conversion by the material thickness. Both the spot welding and CFRP specimens
showed good applicability of NAUT. For the CFRP specimen, the waveforms of a
defective part and a defect-free part were compared, and the existence of
delamination was discovered through the increase and decrease in the amplitude. These

findings confirmed the practicality of NAUT.
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Table.4-2 Image inspecting condition of brake pad specimen A, B

Specimen

Scanning speed

A B
Inspection condition
Averaging count 10
Gain(dB) 35.5
Tx freq(kHz) 240
Scanning pitch 2.0mm
100 mm/sec

Probe

Flat type 0.3K14X20N
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