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Ultrasound Wave Propagation in Thick Composites
with Uniform Fiber Waviness
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Abstraci There has been a growing interest in thick composite materials especially for primary structures. Fiber waviness is
one of the manufacturing defects frequently encountered in thick composite structures and affects the mechanical properties
such as stiffness and strength significantly. Therefore, nondestructive evaluation technique that can detect fiber waviness of
thick composite is very important for the integrity of structures. In this study, efforts were made to understand ultrasonic
wave propagation in thick composites with uniform fiber waviness by adopting the ray and plane wave theories. Both
theoretical and experimental investigations were conducted to understand the wave propagation in thick composites with uniform
fiber waviness. The experiments were conducted on specially fabricated thick composite specimens with various degrees of
uniform fiber waviness using the conventional through-transmission method to verify the predicted results. The experimental
results showed good agreement with the theoretical predictions.
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Fig. 1 Schematic drawing of a representative volume
of thick composites with uniform fiber waviness
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Table 1 Stiffnesses of DMS 2224  graphite/epoxy
unidirectional composites
Stiffness Value
Cn 12974 GPa
Cp 6.38 GPa
Cop 14.04 GPa
Cy ¢ 345 GPa
Css 6.12 GPa

ol e Alutd BAAGFe Foldu|(Poisson's ratio)
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Table 2 Comparison of mechanical properties of
DMS 2224  graphite/fepoxy  composites
between mechanical and ultrasonic tests

Ultrasonic test Mechanical test[11]

E, 12589 GPa 130 GPa

E, 10.34 GPa 10.37 GPa

Gy 6.12 GPa 593 GPa

V12 0.301 0.282
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Fig. 8 Schematic drawing of through-transmission
mode ultrasonic test for detecting fiber waviness
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transmitting and receiving transducers (unit : m)
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