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A Study on the Inspection of Orthotropy Composite Laminate plates Using
Ultrasonics

S. W. Ra(Mech. Eng. Dept., CSU), K. H. Im(Mech. Eng. Dept., USU), 1. Y. Yang(Mech. Eng. Dept., CSU)
ABSTRACT

This work ethibits how susceptive the shear ultrasonic waves are to a little misoriented plies according to the
angle variation of shear ultrasoic waves 0° , 45° and 90° . Also, it is shown that shear waves, particularly the
transmission mode with the transmitter and receiver perpendicular to each other, have high sensitivity for detecting
anomalies in fiber orientation and ply layup sequence that may occur in the manufacturing of composite laminates.
Experimental results are agreed with modeling solutions which were based on decomposition of shear wave
polarization vector as it propagates through the composite laminates. This wave appeared considerably to be sensitive
to CFRP composites to the thickness direction along in-plane fibers.
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Fig.1 Polarized shear wave propagation using vector
decomposition through the first ply
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Fig.2 Polarized shear wave propagation using
decomposed components projected onto receiver
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Fig. 3 Comparison of experimental and modeled shear
wave transmission signals
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Fig.4 Auto clave thermoset cure cycle
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Fig.5

Experimental method using two shear wave

transducers
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Fig. 8 CFRP composites with 90° misorientation
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Fig.9 Angular sensitivity of experimental measured

crossed shear wave transmission amplitude
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