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Numerical Simulation of Delamination Defect of Composite Cylinder by

Infrared Detection

ZHANG Hongpeng' ,DING Keqin® ,XUE Bin',TAO Fangze’, WEI Huazhong'
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;

2.China Special Equipment Inspection and Research Institute, Beijing 100029, China

Abstract: Aiming at the problem that the delamination defect of a composite cylinder can not be detected

easily, we carried out infrared simulation analysis of the composite cylinder delamination defect through the

ANSYS finite element method and the infrared detection technology. The paper studies the effects of different

diameters, depths and thicknesses of composite cylinder delamination defect on temperature difference and

contrast ratio of thermal imaging on the surface of composite cylinder. The results show that the peaks of

temperature difference and contrast ratio of thermal imaging increase with the increase of defect diameter and

thickness, which means that the delamination defect can be more easily detected. The peak of temperature

difference and contrast ratio of thermal imaging are inversely proportional to defect depth, which proves that the

delamination defect is more easily detected al the smaller defect depth.
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Tab.1 Geometric dimensions of composite cylinder

length /mm diameter /mm thickness /mm thickness /mm

1005 356 5.5 7
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Tab.2 Thermophysical properties of composite cylinder materials
density /(kg/m) specific heat /[ J/(kg-K) ] thermal conductivity / [W/(m-K) ]
30CrMo 7 850 460 44

E-glass fiber 2550 759 1.015
epoxy resin 1780 1500 0.5

teflon 1600 900 0.18
air(25 °C) 1.205 1 005 0.027 6
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Fig. 1 Model of 1/4 composite cylinder
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Fig. 2 Effects of defect diameter on (a) temperature difference and (h) contrast ratio of thermal imaging
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Fig. 3 Tendency chart of peak of (a) temperature difference and (b) contrast ratio of thermal imaging at different defect diameters
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Fig. 4 Effects of defect depth on (a) temperature difference and (b) contrast ratio of thermal imaging
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Fig. 5 Tendency chart of peak of (a) temperature difference and (b)contrast ratio of thermal imaging at different defect depths
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Fig. 6  Effects of defect thickness on (a) temperature difference and (b) contrast ratio of thermal imaging
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Fig. 7 Tendency chart of peak of (a) temperature difference and
(b) contrast ratio of thermal imaging at different defect thicknesses
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