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Estimation of damage for composite laminates using sound pressure
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Abstract

The radiated sound pressure induced by low-velocity impact is obtained by solving the Rayleigh integral
equation. This paper established the sound analysis procedure using impact analysis model. For structurally
radiated noise, the sound field is directly coupled to the structural motion. Therefore the impact response
should be analyzed. The impact response is computed using the spring-mass model. And the influence of
damage on the sound pressure and impacted force history of laminated were investigated. The results show
that both radiated sound pressure and impact force history are strongly influenced by damage on laminated.
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Fig. 1 Spring-Mass element model
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Fig. 2 Configuration of laminate and damage zone
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Fig. 3 Simplified Damage Model
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Table 1 Material properties [1]

E, =120 GPa, E,=7.9 GPa
G1,=G13=Gy3= 5.5 GPa
v,=03

L =1582 kg/m3

Material properties
of lamina

Thickness = 0.135 mm

Material properties | E =207 GPa
of impactor v =03
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Fig. 5 Impact force histories for damage_zone2
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Fig. 7 Sound pressure response for Case2
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Fig. 8 Response spectra for No damaged laminate
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Fig. 9 Response spectra for Casel
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