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Abstract : The application of adhesively bonded components is increasing in various industries such as automobile,
aircraft, IC packages, and soldering techniques. In spite of such wide application in adhesively bonded components,
nondestructive test techniques applying to adhesively bonded components have not been clearly established yet. In this
paper, characteristics of ultrasonic test on interfaces of adhesively bonded components have been investigated by
calculating transmission coefficient theoretically and experimentally. From the experimental results, the optimum
conditions to establish frequencies for adhesively bonded homogeneous and dissimilar components are 4~6 MHz and

2~4 MHz, respectively.

Key words : Acoustic impedance(2-3F 3] & 2), Adhesively bonded components(Z ZH5- A1), Dissimilar materials
(©]Z 7 8), Homogeneous material(‘E<% 2] &), Fourier transform(3=2] of]  £}), Transmission coefficient(%F3}-&),

Ultrasonic test(3 S5} ©4H)
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et @k

A% AYHE ARTE P(Stee) T BT

(Ahrs, 2o Bl T2 okaE Ayl A Fig. 1 Shape and dimension of DCB specimen in adhesively
o] HEAE A Hthel(Ced.) 15000.8 H& A7l & bonded components
%% 0% YARAY ABAE ALT] £ 9
Hel 0] Wale] W SotEgg W Fud B, Table 1 Types of adhesively bonded components
Fejo] Wgel o3 WAARN A T S, Specimens SRS Aduesive
23 B asel 0t Faa B 5o 289 i T e
E4& va - AE & 259 53 el EH?J_— Homoger}eous Type 1-2 Steel | Steel
H2)0) 283 B4 RS AN ST ek e | AL | w
Type2-1 | Acryl | Steel .
2. Al & Type2-2 | Aeryl | Al Ce;‘;%‘:)me
Dissimilar Type 3-1 Steel | Acryl
2.1 AlgiE o] A 9 X[ materials Type3-2 | Steel | Al
Aan el e A1) A 1A AAE 47 Typedl | Al | Acnyi
a7) 815kl Fig. 19} 2€ 34 2 52 |90 e Typed2 | Al | Stee
Azrekgct. dEEee] 2o] a=10 mm, HAdo]

L=135 mmZ 319 32, A #3=9] %7 h=02~0.6 mm Table 2 Material properties of adherends and adhesive
= ASAT ARAE AR OFE §3, omeies| Density | Youngs | Poisson's
7&‘3} O]'ﬂ‘j’]a T4 O]—l—-’-, ARA = ?‘5—113 Z}'Z'ﬂi g 0 modulus ratio
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W AETe) WA 2 P E Table 19 2z, A T
ol AL e A B D e Acryl 1.18 2.94 0.35
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E-AJ x|+ 217} Table 2$} Table 39 VERU Sl th Al 2.70 65.56 0.32
Adhesive | Ced.1500 1.07 2.06 0.40
22 AlgEe| H=
HaAAE A2 A2 Uy 7heeta, g2 s Table 3 Ultrasonic properties of adherends and adhesive
#2202] M= HlojH 2 Antgt & o EL R M& s} Mater.ial Impedance Longitudinal
a1, Aleebel 15009] 422 4 2HA)A Fig. 13} 72 Specimen properties z wave velocity
& AARA ARG ARFATE HHAE FAL | materials (10%gm’y | Culm)
ZA3lA o] T3+ Aluulel 1500 AH8-3H3 3, 5 Acryl 3.20 2,720
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A QA FAN717) skl 242t 02 mm, A 169 6260
0.4 mm, 0.6 mm F79] HERZ HZ8 ArYsAth Adhesive Ced. 1500 2.20 2,034
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Fig. 2 Diagram of incident and reflected ultrasonic waves on
adhesive interfaces
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Fig. 5 Ultrasonic waveform from homogeneous adhesively
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Fig. 6 Fourier transforms of Type 1-3 from adhesively
bonded components
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