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In vitro study of the effect of acid etching on compressive strength of human molars
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[ Abstract] Objective The aim of this study was to investigate the diet-mediated acid oral environment
on the mechanical properties of human teeth, to evaluate the risk of brittle fracture under stress caused by biting
hard food, and quantitatively determine the impact of acid corrosion on the damage degree of human teeth based on
compressive strength numerical calculation. Methods Human molars with small difference in sizes were divided
into four groups with different ratios of acetic acid solution. Compression tests were carried out on all of the teeth.
A finite element model was established to analyze the fracture process. Results Failure modes of the four groups
were similar, all of them were brittle fracture without yield stage. The maximum damage load 2.79 kN was found in
the non-acid group and the minimum damage load 1.3 kN was found in the severe acid group. The results of finite
element simulation showed that the maximum and minimum stresses were 289 MPa and 141 MPa respectively, the
strength decreased 53.4%. Conclusion Acid etching has a significant effect on the compressive strength of teeth.
Under the acid condition of hard food biting for a long time, there is a risk of local stress concentration and brittle
fracture.
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