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Study on Application of Ultrasonic Propagation Imager for
Non-destructive Evaluation of Composite Lattice Structure

Jae-Yoon Park*, Hye-Jin Shin**, Jung-Ryul Lee*"

ABSTRACT: Composite lattice structures are tried to be used in various fields because of its benefit in physical
properties. With increase of demand of the composite lattice structure, nondestructive testing technology is also
required to certificate the quality of the manufactured structures. Recently, research on the development of the
composite lattice structure in Republic of Korea was started and accordingly, fast and accurate non-destructive
evaluation technology was needed to finalize the manufacturing process. This paper studied non-destructive testing
methods for composite lattice structure using laser ultrasonic propagation imaging systems. Pulse-echo ultrasonic
propagation imaging system was able to inspect a rib structure wrapped with a skin structure. To reduce the time of
inspection, a band divider, which can get signal in different frequency bands at once, was developed. Its performance
was proved in an aluminum sandwich panel. In addition, to increase a quality of results, curvature compensating
algorithm was developed. On the other hand, guided wave ultrasonic propagation imaging system was applied to
inspect delamination in a rib structure. To increase an area of inspection, multi-source ultrasonic wave propagation
image was applied, and defects were successfully highlighted with variable time window amplitude mapping algorithm.
These imply that ultrasonic propagation imaging systems provides fast and accurate non-destructive testing results for
composite lattice structure in a stage of the manufacturing process.
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