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Infrared Flash Thermography Nondestructive Testing and Its Development
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Abstract: This paper summarizes the basic principles, development process, and technical characteristics of
infrared flash thermography nondestructive testing (NDT). Four impulse excitation methods are compared,
and the development of pulsed infrared thermography NDT equipment is introduced. This paper also reviews
the main research areas in pulsed infrared thermography NDT technology, including the pulse excitation
source method, data processing, testing material, and coating thickness measurement. Finally, the
development trend of this technology is summarized.
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Fig.1 Principle of pulsed infrared nondestructive testing technology
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Fig.2 Schematic diagram of pulse infrared NDT thermal chart
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Tablel Comparison of pulse thermal excitation methods

Method Advantage Disadvantage Application

Flash High power, high efficiency and high Cumbersome volume, depth of Metals, nonmetals and
detection accuracy detection composites

Laser High energy density, very uniform light Large volume, complex system, Metals, nonmetals and
intensity and high detection accuracy water cooling, and image time composites, crackle

correction

IR-Lamp Wide wavelength range, stable power and The depth of detection is low Metals, nonmetals and
portable composites

Hot air Small size, easy to carry, cheap. The depth of detection is low and Less material for light

the energy is low

absorption coefficient
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Table 2 Comparison of thermal excitation sources

Sources Advantage Disadvantage Application
High efficiency and high . . Shallow surface defects and
Impulse ) High energy density and shallow depth
detection accuracy large defects
. o Internal crack of complex
) ] ) Damage specimen, affected by excitation .
Ultrasonic Deep and selective heating . specimen and deep crack
mode & coupling effect )
detection
No damage to specimen and . . . .
Eddy current o ) Shallow small detection area High conductivity specimens
restriction of specimen shape
. Composite materials,
Microwave Deep defects can be detected Except for metals

ceramics
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