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Analysis of Fracture Signals from Tooth/Composite Restoration
According to AE Sensor Attachment
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Abstract Acoustic emission(AE) signals during the polymerization shrinkage of composite resin subjected to the
LED light exposure were detected through a wave guide method and a direct sensor attachment method. For
PMMA, human tooth, stainless steel substrate, data of AE hits and amplitudes were compared. For the test using
the wave guide, AE amplitudes decreased because of the attenuant wave. However, AE hits and 1st peak
frequency distribution were not different according to the sensor attachments. Through the experiments, wave
guide could be used for a nondestructive evaluation of the marginal disintegrative fracture of dental restoration.

Keywords: Dental Composite Restoration, Acoustic Emission(AE), Light Polymerization Shrinkage, Nondestructive
Evaluation, Waveguide
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Fig. 1 The specimens for acoustic  emission
measurement (a: stainless steel. b: tooth) and
class 1 cavity of human tooth (c)
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Fig. 2 Schematic of acoustic emission measurement
in composite restoration using a wave guide
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Fig. 3 Schematic(a) and photo(b) of acoustic emission
measurement  during composite  restoration
using a direct sensor attachment
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Table 1 The number of AE hits and percentage detected in various substrate according to the attachment

methods
Method Material (n) ~20sec | ~1min | ~10min | ~20min | ~30min | ~40min | ~50min | ~60min | ~70min | ~80min | ~90min
16 14 04 0.2 0.1 01 0 0 0 0
PMIMA (10) “1.03) | 3500) | (1026) | 513 | @50 | @57 o) 0.1 o) o) )
. - 7.33 5 2 1 0.89 0.89 0.89 0.67 0.89 0.89
Direct Stainless steel @) | (35750) | ang) | @62 | @Al | @28) | @28 | @28 | G21) | @28) | @22 034
Tooth @) 34.14 9 1771 | 1043 6.71 757 6.14 8.43 6.14 471 3.71
@9.76) | (2406) | @544) | ©09) | (585 | 660) | 53% | @38 | 63% | @iy | G2
033 0.33 0.44 022 0 0 0 0 0.11 0 0
FMMA () @308 | @308) | Goan | as2®) | © © © © 769 | © ©
) ) 2 0.75 3 038 038 0.5 0.25 0 0.13 0.25 0
Wave guide | Stainless steel () | ,¢53) | (oga) | 3934) | @92 | @92y | ®56) | (329 © w64) | (3.28) 0]
Tooth 314 0.71 214 029 0.29 0.20 114 0.71 0.86 0.36 0.236
@ @7.85) | (633 | 1899) | @53) | @53 | @53 | 043 | 633 | @60 | @60y | (.60
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Fig. 10 AE first peak frequency distribution versus Fig. 12 AE duration time distribution versus time in
time in composite restoration of PMMA and composite restoration of PMMA and stainless
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