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A Preliminary study of Biomechanical Behavior of High—
Performance Polymer Post—Core System
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The aim of this study was to evaluate the biomechanical behavior and long-term safety of high performance polymer
PEKK as an intraradicular dental post-core material through comparative finite element analysis (FEA) with other
conventional post-core materials. A 3D FEA model of a maxillary central incisor was constructed.

A cyclic loading force of 50N was applied at an angle of 45° to the longitudinal axis of the tooth at the palatal surface of
the crown. For comparison with traditionally used post-core materials, three materials (gold, fiberglass, and PEKK) were
simulated to determine their post-core properties.

PEKK, with a lower elastic modulus than root dentin, showed comparably high failure resistance and a more favorable
stress distribution than conventional post-core material. However, the PEKK post-core system showed a higher probability
of debonding and crown failure under long-term cyclic loading than the metal or fiberglass post-core systems. (J Korean
Acad Esthet Dent 2018;27(2):75-81)
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Materials Elastic Modulus (GPa) Poisson’s Ratio Reference
Cortical bone 13.7 0.30 Rodriguez-Cervantes, et al. (2011)
Trabecular bone 1.37 0.30 Rodriguez-Cervantes, et al. (2011)
Periodontal ligament 0.069 0.45 Rodriguez-Cervantes, et al. (2011)
Dentine 18.6 0.31 Rodriguez-Cervantes, et al. (2011)
Gutta-percha 0.00069 0.45 Rodriguez-Cervantes, et al. (2011)
Post cement 5.0 0.30 Rodriguez-Cervantes, et al. (2011)
Resin core 20.0 0.30 Rodriguez-Cervantes, et al. (2011)
Fiberglass post 53.8 0.30 Cheleux, et al. (2009)
Gold alloy 95.0 0.33 Sakaguchi and Powers (2012)
PEKK 5.1 0.40 Manufacturer
Ceramic crown 62.0 0.30 Rodriguez-Cervantes, et al. (2011)
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