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Micro-CT Image-based Finite Element Analysis of Additively Manufactured
Pure Titanium Prosthetic Clasps with Different Building Orientations
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The additive manufacturing of pure titanium prosthetic clasps for partial denture is studied for their design
and quality assurance. Especially, the authors have focused on the prediction of fatigue life under cyclic
loading before manufacturing with the help of finite element method (FEM). The CAD model is used for
this analysis, but this paper compared the numerical results between CAD based analysis and micro-CT
image-based analyses of additively manufactured clasps with different building orientations. The moment
of inertia of area was calculated to investigate the geometrical accuracy of the manufactured clasps and
was also referred in the discussion of the predicted fatigue life. The obtained results could support the
authors’ previously proposed method of fatigue life prediction.
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Fig.3 Building orientation of specimen for fatigue test
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Fig.5 Boundary conditions and stress diagram
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Fig.6 Fatigue life by CAD and CT images
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Fig.7 Building orientation for pure titanium clasps
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Fig.8 Finite element model and boundary conditions
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Fig.9 Predicted fatigue life for CAD data and specimens
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