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Fig. 1 Typical aviation accidents due to failure of aircraft structures
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Fig. 2 Benefits of structural health monitoring (SHM)
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Fig. 3 Components of SHM system
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Fig.4 Principle of active and passive SHM system
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Fig. 5 Sensor network based structural health monitoring
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Fig. 10 Monitoring of crack growth Fig. 11 Flight testing of health monitoring
under bonded composite repair patch for bonded repair on F-16
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Fig. 12 Monitoring of fatigue crack on Bell Helicopter tailboom
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Fig. 13 Monitoring of damage in filament-winding
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Fig. 17 Temperature effect on diagnostic result
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Structural Health Monitoring Technology and
Its Application in Aeronautics and Astronautics

QING Xin-lin, WANG Yi-shou, ZHAO Lin
(Aeronautical Science and Technology Research Institute of COMAC, Beijing 102211, China)

Abstract: Timely and accurate detection the cracking, corrosion, delamination, material degradation
and other types of damage in an air vehicle structure is essential to ensure the safety and reliability of
in-service aircrafts. Structural health monitoring (SHM) technology is regarded as a revolutionary
method for determining the structure integrity. It plays an important role in aircraft design, flight and
maintenance. The application of SHM can improve flight safety, reduce maintenance costs. The
system composition, basic principles and key technologies of SHM are introduced in this article.
Through examples, the application of SHM technology for air vehicle based on SMART Layer is also
elaborated in this article.

Keywords: structural health monitoring; aircraft; structure integrity; sensor network; damage detec-

tion



