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Bone strain/stress analysis of Titanium-Zirconia aIon dental implant
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Abstract

Background: Titanium zirconium (TiZr) alloys are
a new choice for dental implants. Some studies
showed that TiZr dental implants have better
adaptation than Ti have'. However, case reports and
research about TiZr dental implants are limited.
Purpose: The aim of this study is to investigate the
biomechanical properties of TiZr dental implants by
comparing the stress and strain values with pure
titanium implants. Materials and Methods: Finite
element analysis is used for evaluating bone
strain/stress around implants. Results: The results
of the FE simulation showed that under vertical
loading, as compared to Pure Ti implant the
maximum/minimum principle strain, and the
equivalent stress of the TiZr model are 4.37%,
1.46%, and 0.88% less, and under lateral loading,
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the wvalues are 4.84%,5.21%, and 5.47%.
Conclusion: 1). TiZr dental implants decrease
strains in cortical bones therefore reduce the failure
rate of implants due to overloading. 2). Under
lateral loading, the strain values of TiZr model
decrease more than Ti model.

This study may acquire more information about
TiZr dental implants, and be references for
clinicians to evaluate it, even for researchers or
implant factories to invent new TiZr implants.
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implants, computational simulation,
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Materials Modulus Poisson’ s
(MPa) ratio
cp grade IV 104100 0.3
Ti
TiZr 125000 0.3
Cortical bone 16700 0.3
Trabecular 759 0.3
bone
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Cc 21123  -3029.9 42
T 79554  -6483.5 6.3
C 6962.7 -11339 161.7
T 6791.7 -6425 53
C 20199 -2985.7 41.6
T 80224 -6536.4 6.3
C 66259 -10748 152.8
T 6816 -6426.6 53
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