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Measurement of defect depth by infrared thermal wave
nondestructive evaluation based on pulsed phase

LI Yan-hong', ZHAO Yue-jin', FENG Li-chun’, ZHANG Cun-lin*

(1. School of Information Science and Technology , Beijing Institute of Technology » Beijing 100081, China;
2. Department of Physics, Capital Normal University, Beijing 100037 ,China)

Abstract: In order to realize the defect depth measurement in the infrared thermal wave nondestructive
evaluation, the pulse phase thermography was introduced. The temporal signals were analyzed by
Fourier transform, and the depth was measured according to the relation of thermal wave frequency
with conduction depth. The experimental results of Al samples with flat bottom holes were obtained
by phase curves in Matlab and phase images in VC+ + in different frequencies. The initial results
show that the detected depth and factual depth have a relation of d=1. 98 1 and phase images have
good robustness to noise, which shows the pulse phase infrared thermography is an effective way for
subsurface defects detection of material and structure.
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Fig. 2 Amplitude vs. time curves
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Fig.3 Phase vs. frequency curves
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Fig. 4 Phase contrast curves
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Fig. 5 Phase images of Al samples with flat bottom holes
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