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Abstract

Introduction: The issue of enhancing ceramic laminates with nanoparticles to decrease their failure
rate can be explored using the finite element method. The purpose of this study was to
investigate the potential strengthening of ceramic laminates by incorporating barium
titanate nanoparticles in the crystalline phase.

Materials This experimental-analytical study was conducted in the spring of 2023 in the Faculty

& Methods: of Dentistry of Kurdistan University of Medical Sciences. The laboratory study

*utilized Ansys software to create eight meshed 3D models of IPS e.max Press ceramic

laminates reinforced with 5%, 10%, and 20% concentrations of barium titanate

nanoparticles. Two forces at 60 and 125 degrees were applied to the incisor palatal

surface of the ceramic laminates. Finite element analysis using von Mises equivalent

stress predicted material failure probability. The data were analyzed and interpreted
qualitatively.

Results:  The results indicated that adding nanoparticles increased von Mises equivalent stress,
resulting in improved fracture resistance of ceramic laminates. Increasing nanoparticle
concentration raised the maximum equivalent stress but decreased the minimum
equivalent stress, leading to decreased fracture strength under lower stresses.
However, at a 10% concentration of barium titanate nanoparticles by weight,
minimum equivalent stress increased.

Conclusion: Based on the study's findings, incorporating barium titanate nanoparticles into IPS
Emax Press ceramic laminates can reduce maximum stress distribution within the
laminate structure. This increase in equivalent stress can enhance laminate resistance
to cracking and failure.
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