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Effects of HA-Coating on Stress Distribution in Mandibles

—Three Dimensional Finite Element Analysis and Photo-elasticity Experiment—

Atsushi YaciHara', Hitoshi Oikawa®, Gaku ENDO?

Yasumitsu OTsuka*, Yoshimi KakumoTro® and Hidetoshi OkaDA®

Force of 100N was loaded vertically or obliquely with a 45 degrees angle on one-

piece cylinder titanium implant models with/without HA coating. The stress distribu-

tion in the mandible was investigated by a 3-D finite element analysis and the results

were evaluated by a photoelasticity experiment using a mandible model made of acrylic

resin.

When the vertical force was loaded on the non-coated model, the stress was concen-
trated at the bottom of the implant. On the other hand, the force being loaded on the
HA-coated model, the stress was concentrated at the cortical bone around the implant.

When the oblique force was loaded on the non-coated model, the stress was highly

concentrated at the upper edge of the cortical bone. In the HA-coated model, the stress

dispersed throughout the upper part of the cortical bone. The results of the photoelastic-

ity experiment were consistent with those of the 3-D finite element of analysis.

Key words : non-coated and HA-coated implant models, 3-D finite element analysis,

stress distribution, photoelasticity experiment
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