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Numerical simulation of infrared technology for nondestructive
testing under linear frequency modulation excitation

Chen Lin, Yang Li, Fan Chunli, Lv Shigui, Shi Hongchen
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Infrared technology for nondestructive testing under linear frequency modulated excitation is a
new detect technology. The shortcomings of the traditional infrared NDT methods can be avoided and
different detects can be defected by this method. In order to research the application of infrared
technology for nondestructive testing under linear frequency modulated excitation, a two-dimensional heat
conduction model was established by finite volume method. The temperature field of the model was
obtained under linear frequency modulated excitation. The FFT algorithm was applied to the surface
temperature of the model and then the phase was obtained. The influences of Chirp modulation time,
heating intensity, material depth, height and width on the phase difference were respectively revealed. It
is important for the application of infrared technology for nondestructive testing under linear frequency
modulated excitation.
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Fig.1 Detection principle of linear frequency modulated excitation
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Fig.2 Model of two-dimensional heat conduction
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Tab.1l Thermal parameters of the material

Specific heat .
pecific hea Conductivity

Material Density/kg - m™3 capacity
/W-(m-C)?
13- (kg-C)? ( )
Steel 7 850 512.9 27.63
Cast aluminum 2680 963 117
Brassiness 8600 377 85.5
Air 1.2 1005 0.0257
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