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Stress-strain response under spherical nanoindentation of tooth enamel
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The aim of this study was to investigate the mechanical properties of bleached
enamel and obtain stress-strain curves using spherical nanoindentation. Based on the hierarchical
structure, nanoscale analysis is critical for the measurement of enamel crystals mechanical property. The
stress-strain curves were obtained for the conical indenters for fused quartz and untreated enamel. The
continuous stress-strain curves were measurable for untreated and in-office bleached (35 % hydrogen
peroxide with halogen lamp irradiation 3 minutes x 3 times ; OB) enamel. The yield force was observed
clearly in enamel stress-strain curves. The analysis of data obtained from partial unloading method with
conical indenter tip revealed the stress-strain response by nanoindentation of enamel crystals without
the effect of enamel sheath protein so that nanoscale mechanical properties on enamels with or without OB
were comparable at material level.
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