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Analysis of Heat Generation Mechanism in Ultrasound Infrared
Thermography
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Abstract Heat generation mechanism of ultrasound infrared thermography is still not well understood, yet and
there are two reliable assumptions of heat generation, friction and thermo-mechanical effect. This paper investigates
the principal cause of heat generation at fatigue crack with experimental and numerical approach. Our results show
most of heat generation is contributed by friction between crack interface and thermo-mechanical effect is a

negligible quantity.
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Fig. 1 Ultrasound Infrared thermography
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Fig. 2 Experimental configuration
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Fig. 3 Microscopic images of fatigue crack
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Fig. 4 Fatigue crack inspection results (a) before

inspection, (b) maximum heat generation,
(c) temperature and crack width along
crack length
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Table 1 Numerical —assumption of temperature
evolution by thermoelasity
Material | K, (Pa") | E (GPa)| A& | AT ()

Al7075-T6 | 9.3 x 10™ 72 12107 | 73 x 10"

Fig. 6 Schematic of contact pressures
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Table 2 Numerical —assumption of temperature
evolution by friction
n C 7 Ap, v,
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