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Statistical Verification of Acoustic Emissions Detected during Polymerization
Shrinkage of Resin Restoration in Dental Ring
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ABSTRACT

Acoustic emission (AE) signals are detected during the polymerization shrinkage of composite resin
restoration in artificial dental ring according to various interfacial treatment conditions. AE amplitudes and the
number of AE hit events were compared through the non-parametric statistics of Mann-Whitney method and
Kruskal-Wallis method. The AE amplitudes detected from the PMMA and human tooth ring specimens were
not significantly different according to adhesive conditions. The stainless steel ring specimen, meanwhile, had a
difference in AE amplitude {p<0.05). The quantity of hit events for the human molar dentin specimens of the
good bonding state was much less than that for the steel ring specimen but more than that for the PMMA ring
specimen. For the same substrate, the better the bonding state, the less the AE hit events (p<0.05). The degree
of marginal disintegration measured by SEM was proportional to the amount of AE hit events detected.
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Fig. 1 The non-penetrated ring for acoustic emission detection.
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Fig. 4 Schematic of specimen fixture for acoustic emission measurement.
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Table 1 AE hit events and amplitude for various substrate ring specimens

Materials AE hit events  Amplitude(dB) t ini(sec)

PMMA 1.891+1.17 36.08+5.73 19.23%16.88
Human tooth 6.75+1.50 31.941+3.92 43.181+48.78
Stainless steel 12.00:£3.39 34.83:£10.53 25.00£23.60
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Fig. 5 AE signals detected during polymerization shrinkage: (a) typical
wavefonns of signals, (b) signal analysis by a FFI.
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Fig. 6 Results of AE hit events and amplitude for the human melar
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Table 2 AE signal amplitude and statistic results aceording to various

adhesive conditions
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Table 3 AE hit event and statistics results according to different the
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Fig. 7 AE ring-down count number versus amplitude for (2)PMMA
specimen with adhesive / LED, (b)human tooth specimen with
adhesive / LED, {(c)stainless steel specimen with adhesive /
LED, (d)stainless steel speci without adhesive.
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Table 4 AE hit events and statistic results according to different adhesive

conditions
i} AE Bit pverds Mann-Whitnoy Kruskal Willx
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b3 ]W
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Table 5 The gap percentage and the maximum gap width at the margin

of the specimen
Stalnbess sivel RN Heran wotl

Gap
Parcentageti 9218074 PEGELE? seRFAAT §7820.32 4325042

Hutmum gap Y
widlthts SHIELH0 5674387 Eo7sYL LHX20T2 2862301

Compuosite resin

Stainless steel substrate

Fig. 8 SEM taken from the marginal region of composite restoration
in a steel ring.
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Fig. 9 SEM taken from the marginal region of composite restoration
in a human tooth ring.
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