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Abstract

Complex shaped components are widely used in the aerospace industry to strengthen the struc-
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ture and ensure the flight safety of aircraft. In this paper, the propagation characteristics of guided
waves on the curved intersection interface are studied. Based on the thermoelastic theory, a
theoretical model of laser illuminated on curved intersecting spine is established. The tempera-
ture rise area is mainly near the heat source, and the maximum rise of temperature is 20 K, which
ensures the thermoelastic excitation of guided waves. The guided wave propagates along the di-
rection of curved ridge and side surface. As the detected point on the spine is away from the laser
loading area, the acoustic wave initiation time is later, and the peak value has no attenuation dur-
ing propagation, that is, the acoustic wave energy on the ridge is no lost. This research can be used
for the detection and evaluation of curved intersecting complex shape components.
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Figure 1. Schematic diagram of laser irradiated on curved inter-
section interface
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Table 1. Parameters of aluminum
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Figure 2. Temperature field at the ridge of laser irradiation
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Figure 3. The diagram of guide wave propagation
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Figure 4. The B-scan of the guided waves on model spine
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Figure 5. The waveforms at the ridge of curved intersection in-
terface
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Figure 6. The energy of guided waves on curved intersection
interface
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