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Ultrasonic testing method for CFRP composites of small
section square tube structure

GAQO Xiao-jin, ZHOU Jin-shuai, ZHANG Tie-fu
(Research Institute of Aerospace Special Materials and Processing Technology, Beijing 100074, China)

Abstract: The CFRP composites of small square tube structure have been applied in new aircrafts. According to the ma-
terial and structure characteristics of the CFRP square tube, the applicability of the frequently used ultrasonic penetration
method, ultrasonic reflection method and entire ultrasonic penetration method to square tube quality inspection is ana-
lyzed and compared, and a method of ultrasonic reflection on the opposite inner wall is proposed and used to test the arti-
ficial defects in test specimen and actual products. The results show that this method can inspect all the artificial delamina-
tion defects of 10mmX10mm in the test specimen and the delamination and hole defects in the actual products.
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Fig.1 Testing signal of ultrasonic reflection method
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Fig.2 Schematic diagram of ultrasonic transmission method
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Fig.3 Schematic diagram of the method of ultrasonic
reflection on opposite inner wall
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Fig.4 A-scan signal obtained in inspecting defect-free
interface by the method shown in Fig.3
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Fig.5 A-scan signal obtained in inspecting defective
interface by the method shown in Fig.3
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Fig.6 Schematic diagram of the test specimen
with artificial defects
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Fig.7 C-scan picture displayed in inspecting the test specimen
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Table 1 Defect areas in the C-scan picture of test specimen

SRR WEA/mm? B {E/mm? R/ %

1 95 100 5
2 96 100 4
3 91 100 9
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Fig.8 C-scan picture displayed in inspecting
the actual product
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Fig.9 Metallographic picture of the defects
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