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Interfacial fracture analysis of human tooth/composite resin restoration using
acoustic emission

Ja-Uk Gu’, Nak-Sam Choi~ and Kazuo Arakawa

ABSTRACT

The marginal integrity at the composite resin-tooth interface has been analyzed in real time through acoustic
emission (AE) monitoring during the polymerization shrinkage of composite resin subjected to the light
exposure. It was found that AE signals were generated by the polymerization shrinkage. Most AE hit events
showed a blast type signal having the principal frequency band of 100-200kHz. Bad bonding states were
indicated by many hit events in the initial curing period of 1 minute with high contraction rate. The quantity
of hit events for the human molar dentin specimen was much less than that for the steel ring specimen but
more than that for the PMMA ring specimen. The better the bonding state, the less the AE hit events. The AE
characteristics were related with the tensile crack propagation occurring in the adhesive region between the
composite resin and the ring substrate as well as the compressive behavior of the ring substrate, which could
be used for a nondestructive characterization of the marginal disintegrative fracture of the dental restoration.
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ring for strain measurement, (b) non-peretrated nng with a cavity for
acoustic emission detection.
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Fig. 2 Schematic of the strain measurement.
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Fig. 3 Acoustic emission measurement in composite restoration using
a non-penetrated ring substrate and a wave guide plate.
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Fig. 4 Schematic of specimen fixture for acoustic emission measurement.
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Fg. 6 The circumferential strain of the ring substrate during the polymrerization
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Fig. 7 The circumferential stress of the ring substrates during the poly-
merization shrinkage of the composite resin.
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Fig. 8 SEM photograph taken from the marginal gap formation region
of composite resin-steel ring interface.
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