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Research on Infrared Laser Surface Damage Detection Method for
Aluminum Honeycomb Filled CFRP Structures

TAN Baolin, ZHU Taifu, HUANG Weichao, LU Fubin
(Xi’an Aircraft Industry Group Co. , Ltd., AVIC, Xi'an 710089, China)

Abstract. Carbon fibre-reinforced polymer (CFRP) materials have the advantages of lightweight, high strength, and

processing ability, which are widely used in the aerospace industry. Due to the complexity of aluminum honeycomb filled

CFRP structural surface, It is difficult to extract the comprehensive features of surface response signals and surface images.

In order to more accurately evaluate the health status of CFRP structures, an infrared laser surface damage detection method

for aluminum honeycomb filled CFRP structures is studied. Based on the modification of infrared laser equipment, set the

working parameters of the equipment, classify the types of infrared laser surface damage on aluminum honeycomb filled

CFRP structures, and set standard features for different types of damage surfaces as damage detection standard. An infrared

laser technology is used to obtain the response signals and surface images of CFRP structures, and extract signal and image

features. Using feature matching to detect damage types of CFRP structures, thus obtaining detection results for parameters

such as surface damage depth, area, and location. Through performance testing experiments, the results show that the opti-

mized design method significantly reduces the coefficient of surface damage type false detection, with the lowest detection er-

rors of 0. 19 mm® and 0. 06 mm in the damage area and depth, respectively, demonstrating a good detection capability.
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