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Applications of Laser Ultrasonic Nondestructive Testing Technology in
Aeronautical Carbon Fiber Composite

Zhang Zhao, Xiao Yingchun, Li Minhang, Guo Jia, Wang Qian
(Nondestructive Testing & Structural Health Monitoring Research Department, Aircraft
Strength Research Institute, Xi’an 710065, China)

Abstract: With the application of carbon fiber composite materials in the aerospace field more and more widely,
the superiority of the laser ultrasonic technique in the nondestructive testing is showed gradually. The necessity
of nondestructive testing technology of laser ultrasonic in composite is analyzed, the development situation of
this technology is introduced and the key technical point is indicated, including the ultrasonic laser exciting tech-
nique, ultrasonic laser receiving and interference technique etc. Finally, the existing problem and the develop-
ment of the technique are described. It has certain reference in future development and application for laser ul-
trasonic nondestructive testing technology.
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Fig.2 Composite component by complex

shape and huge volume
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Fig. 3 Relationship between absorption depth and various

wave-lengths of laser in carbon fiber and epoxy
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caused by thermal cumulation
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Fig. 5 Ultrasonic technology comparison between

piezoelectric effect and laser thermal shock effect
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Fig. 6 Life comparison between new laser and

traditional laser
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Fig. 7 Signal-to-noise ratio of detection signal comparison

between single-chamber and dual-chamber CFP
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