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Fig. 1. Dimension and shape of specimens.
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Fig. 2. Photograph of the adhesive surface of partially bonded specimens.
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Fig. 3. Schematic diagram of experimental set-up
for peak amplitude measurements.
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a) SIL. specimens

b) DL specimens
Fig. 4. a, b) The results of ultrasonic C-scan for

SL and DL specimens.

disbond 0% disbond 50%

a) SL specimens (550 kHz),

disbond 12.5% disbond 25%

b) DL specimens(180 kHz).

Fig. 5. Typical received waveforms
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Fig. 6. Frequency spectrum for SL specimen

(disbonding 0%).

Fig. 62 ZAgo) gl SL AR Fa5 a3
of wizt #5E peak amplittuded W3S el
Ao =2 180 kHzet 550 kHz e Fapfolre
peak amplitude’t 31 £ A2 EHL RoF2
Aok, 320 kHzoll A 430 kHzARel % 680 kHzol
2o Fag e A2 AE9 AZo] F
9 A7l viRde BEZET] e AzE @

14 I .
12 |
10 |
08
06 |

04 |

PEAK AMPLITUDE (V)

02

“ “ 1 k 1 1 ? .
0 200 400 600 8OO 1000

FREQUENCY ( kHz)

Fig. 7. Frequency spectrum for DL specimen

(disbonding 0 %).
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Ag EXo] £ 180 kHz 2 550 kHzo F ot
A A28 A39 peak amplitude’t A WA A

Table 1. Calculated natural frequencies and their
higher harmonics (kHz).

A vlE A dEE & F Y olE FHF # of plate | " f fs £, fs
£ Table 1914 8 5= & AAY 2y FFHE 13mm) | 3666 | 733.3 |1,1000| - _
AN S 2% 718 3d 9 33 FH Fogo] 2(6mm) | 183.3 | 366.6 | 550.0 | 733.3 | 9166
o &% Fig. 10& DL A1d8S) A3 240 kHzel 39mm) | 1222 | 2444 | 3666 | 4838 | 611.1

FaFo| A HEE 259 peak amplituded WEHR * : Fundamental frequency
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Fig. 8. The results of peak amplitude  Fig. 10. The results of peak  amplitude
measurements for SL specimens (180 kHz). measurements for SL specimens (240 kHz).
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Fig. 9. The results of peak  amplitude Fig. 11. The results of peak  amplitude

measurements for SL specimens (550 kHz).
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Fig. 12. The results of peak  amplitude

measurements for SL specimens (180 kHz).
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Nondestructive Evaluation of Adhesive Bonding Quality by

Measurements of Peak Amplitude of Simulated Stress Wave

Y. H. Son’, J. O. Lee" and S. H. Lee™

* Korea Institute of Machinery and Metals
% Dept. of Physics, Keimyung Univ.

Abstract Disbond size of adhesively bonded single lap and double lap joints CFRP compositer
specimens has been evaluated using acousto-ultrasonic(AU) technique. Ferquency spectra for all
specimens were obtained by measuring peak amplitude of the stress wave propagated through the
bond-lines. By analyzing these frequency spectra, peak amplitude was found to be proportional to
fractional bonding area and to be maxima at the fundamental and the third order higher harmonic
frequencies of specimen thickness mode. The disbond size can be evaluated quantitatively and this
technique can be applied to real structures if the reference specimens are prepared in advancve.
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