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NDE of the Intermal Hole Defect of Dental Composite Restoration Using
Infrared Lock-In Thermography
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Abstract The purpose of this study was to detect the pin hole defect of dental composite restoration using
lock-in thermography method. Amplitude and phase images of the composite resin specimens were analyzed
according to the lock-in frequency and the diameter of defect area. Through the amplitude image analysis, at
lock-in frequency of 0.05 Hz, defect diameters 2-5 mm exhibited the highest amplitude contrast value between
defective area and sound area. The lock-in frequency range of 0.3-0.5 Hz provided good phase angle contrast for
the defect area. At lock-in frequency range of 0.5 Hz, defect diameter of 5 mm exhibited the highest phase
contrast value. It is concluded that the infrared lock-in thermography method verified the effectiveness for

detecting the pin hole defect of dental composite restoration.
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Fig. 1 Principle of the digital lock-in correlation
procedure (a) and complex vector represen-
tation of the amplitude and phase relations in
the two channel lock-in process (b) [9]
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Fig. 4 Surface temperature of the test sample (¢,=
5 mm, fl()rkin: 0.01 HZ)
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Fig. 5 Optical photo and the corresponding
amplitude images of a specimen according to
various frequency conditions (a) ¢,= 3 mm,

(b) ¢,= 5 mm
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Fig. 8 Contrast ratio and SNR results of amplitude
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