236 i B MR

Journal of the Korean Society for Composite Materials, 25(6), 236-240(2012), pISSN: 1598-6934
=A I DOI: http://dx.doi.org/10.7234/kscm.2012.25.6.236

g3Mt 7)1ES 0] 83 xopEF R fBEEO] uhe] By}
RS, H

Evaluation of Delamination of Dental Composite Restoration using Infrared
Lock-in Thermography

Ja-Uk Gu’, Nak-Sam Choi

ABSTRACT

The purpose of this study was to investigate the feasibility on the detection of dental composite delamination
using a lock-in thermography method. Amplitude and phase images of detected thermal signals were analyzed
according to the lock-in frequencies. At a lock-in frequency of 0.05 Hz, the ligament thickness of 0.5 mm in
the specimen exhibited the highest amplitude contrast between defective area and sound area. For ligament
thicknesses of 1 mm and 1.5 mm, delamination detection was possible at 0.025 Hz and 0.01 Hz through the
amplitude differences. At lock-in frequencies of 0.006 Hz and 0.01 Hz, ligament thickness 0.5 mm exhibited
the highest phase contrast. For ligament thicknesses of 1 mm and 1.5 mm, the phase contrast exhibited possible
detection of delamination at 0.006-0.1 Hz.
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Fig. 2 Schematic of the specimen preparation.
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Fig. 3 Experimental set-up for lock-in infrared thermography.
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Fig. 4 Surface temperature of the test sample(ty = 0.5mm, 0.01 Hz).
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Fig. 5 Visible photo and the comresponding amplitude images of a specimen
according to frequency conditions(ty = 0.5mm).
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Fig. 6 Amplitude contrast ratio as a function of lock-in frequency.
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Fig. 7 SNR of amplitude results as a function of lock-in frequency. Fig. 9 Phase contrast ratio as a function of lock-in frequency.
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