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Damage Detection in Composite Laminates using Tapping Sound

Sung Joon Kim* and Chang Ho Hong**

ABSTRACT

The radiated sound pressure induced by tapping test is obtained by solving the
Rayleigh integral equation. For structurally radiated sound, the sound field is directly
coupled to the structural motion. Therefore the impact response should be analyzed.
In this paper, the delamination model is used to analyze the impact response of
delaminated composite laminates. And efficient spring-mass model has been proposed
to model hammer shaped impactor. Predicted sound pressure histories are compared
with test data. The influence of damage on the sound pressure and impacted force
history of laminates were investigated. The results show that both radiated sound
pressure and impact force history are strongly influenced by delamination on
laminates. As a result, it is shown that the presented sound based tapping method
was found to be reliable for detecting the damage in composite laminate.
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wte W = 2A4 Alole] zhAe] 2 ZEHAr & vl ATHWMES ¥u AR =ik
sink)sh 2o FAL FoM L9 wayt gz BETIE maELn AHe] AKFTALEAE T4
o ZANAE 25 A 2H9 FA Aaxs A% ATAAY HEFE T olFAAER H
zZo 2o ATPoen WA oore wa ¢ TATAE &7 AN F44 R AR
n o= =ASo 3 ¥ AP gge TEHAEA(1~2)F o5 Atole #AE AZA
wAc B Wde] o whals 2zg g 2 dae AFWAE)E SACl EFefop Ak of
A Eve wANgel o YA oy of 3 (U QNN oA A p oA A T4
= 2799 3 WA o] s = g S ASES AV 4 Q)M as dUFe
A HAE BAe WEd oF waz waigy, = o4 Al SAAY AR FANE WY
A4 Z2Z(Flexural mode)7} EA3t= EA]<] Feltt.
Sol= Z=oBF Z=AHAO ukA =06 .
Txae das we e s gaes MGl G)=, g
F2Q1 gl F--drh. 3 E(adhesive)® -
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Fig. 1.

Spring mass model for impact analysis
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- Material : Steel
- Impactor mass: 1.218 kg
A7 - Center of mass (R) : 133 mm
- Mass moment of inertia (1)
: 27642 kg-mm?
3 :D - Center of percussion (R)
1 170.0mm

Fig. 2. Configuration of impactor
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Table 1. Material properties

= 132.0 GPa, E>= 8.0 GPa

G12:G13:3.74 GPa, Go3=1.87GPa
Material properties of
lamina

(T300/5208 .=
Graphite/Epoxy)

0.3

£= 1605 kg/m®

Thickness = 0.14 mm

Material properties of|E = 2070 GPa
impactor
(Steel) y=03

MATLAB Program

Fig. 3. Test fixture and system layout
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Fig. 4. Test result for impact force history
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