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Outline of survey

Carbon fiber reinforced plastic (CFRP) composites have been used in primary
structures, but complicated damages cannot be detected by conventional non-destructive
evaluation techniques. Structural health monitoring (SHM) technologies have recently
been proposed to monitor the structural integrity in real time with sensors installed in
structures. The present study uses two kinds of optical fiber sensor based SHM
technologies for aerospace composite structures. One is a piezo-electric actuator
(PZT)/fiber Bragg grating (FBG) active sensing system. Lamb waves generated by PZT
travel in CFRP laminated structures, and a high-speed FBG strain is measured to detect
the damage in the wave path. The other is pre-pumped BOTDA technique to measure the
strain distribution along an optical fiber installed in the structure, with length resolution
of 10 cm and strain resolution of 25 pe. Small-diameter optical fiber is used to be
embedded in CFRP laminates without inducing any damage. The combined local-global
monitoring system is developed to measure quantitatively the critical damage in bonded
CFRP structures and CFRP repair patches.

Expected results

Reliability and safety will be significantly improved by establishing the above
combined local-global optical fiber sensor based SHM system. Periodical maintenance is
also drastically improved in quality and in cost. A new damage-tolerant design method
may be established using the reliable SHM system. The Japanese composite structure
design and manufacturing technology will obtain more advantage over that in other
countries.
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