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An ultrasonic detection method for metal sandwich
CFRP composite

GAO Xiao-jin
(Research Institute of Aerospace Special Materials and Processing Technology, Beijing 100074, China)
Abstract: The structure of metal sandwich carbon fiber reinfored polymer (CFRP) composite has been widely adopted
in new aircraft wing, missile wing and others. The applicabilities of the common ultrasonic penetration and ultrasonic
reflection methods for the detection of the metal sandwich CFRP composite are analyzed respectively according to its
material and structure characteristics. On this basis, a method combining ultrasonic C-scan penetration method, high
resolution ultrasonic A-scan reflection method and ultrasonic phase method is proposed. Experimental researches on
the composite sample with artificial defects and on the actual products have been conducted respectively. The results
show that the proposed combination method can detect all the 5 mmx5 mm artificial lamination and debonding defects

in the sample and the lamination and debonding defects in the actual products.
Key words: composite; metal sandwich; phase method; ultrasonic method
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Fig.1 The structural representation of the metal sandwich
CFRP composite
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Fig.2 The detection signal of plat ultrasonic probe
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Table 1 Parameters of material
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Fig.3 The detection signal of high resolution ultrasonic probe
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Fig.5 Schematic diagram of the composite sample
with SmmXx5mm artificial defects
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Fig.6 Schematic diagram of the ultrasonic C-scan penetration
detection method
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Fig.8 Schematic diagram of the ultrasonic high resolution
A-scan reflection method and phase method
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Fig.9 The ultrasonic A-scan signals displayed in high resolution
ultrasonic A-scan reflection method for sample detection
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Fig.10 Results of the high resolution ultrasonic A-scan
reflection method for sample detection
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Fig.11 The ultrasonic A-scan signals displayed in ultrasonic phase
method for sample detection
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Fig.12 Results of the ultrasonic phase method for
sample detection
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