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Evaluation of Composite Laminates for Aircraft Primary-Structure
Applications Using Non-Linear Parameter of Ultrasonic Guided Wave
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Abstract The purpose of this study is to assess the condition of composites used in aircraft under varying
temperature environment with ultrasound guided wave technique. Investigation of crucial influential factor on the
composite health monitoring related to aircraft operational environments such as the number of thermal cycles and
temperature deviation between ground level and flight altitude has been of a great concern for aircraft safety issue.
In this study, ultrasonic guided wave health monitoring scheme is proposed to evaluate composite specimens
damaged with the thermal fatigue simulating aircraft operational condition. Guided wave dispersion curves are used
to select right modes which show a promising sensitivity to each different thermal fatigue damage level. The
present approach can be also implemented as one of on-lines health monitoring tools for aircraft.
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Table 1 Specific test condition of thermal cycling

tests
Items Test conditions
Material Carbon/epoxy
Direction Uni-direction[0¢]
Cycle condition -55C ~ 70C
Low temperature dwell 15 minutes
High temperature dwell 15 minutes
One cycle time 30 minutes

Test duration

0, 100, 200cycles
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