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Example: L4-Vertebra

ntroduction

Stress field oundary conditions
m Governed by balance of momentum m Neumann-Boundary to simulate pressure transfered by the intervertebral
m Strain measure: Hencky Tensor disc -

_ . m Dirichlet-Boundary located at the lower joints
m Helmholtz energy function based on St. Venant-Kirchhoff-Model = Neumann-Boundary to simulate the force applied at the upper joints
Density field m Density distribution

m Governed by balance of mass
m Energy function used as a stimulus for the created material
m Mass flux determined by Fick’s Law

Mechanical equilibrium

m Logarithmic strain

m Helmholtz energy function
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m 2. Piola-Kirchhoff in principal directions
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m Weak Form Example: Fixed L4-Vertebra with screws
1
y ; 5 FT Gradégo -+ GradT(Sgo F) dV = Vfo . 590 dV + . to - 5g0 dA B Boundary conditions
m Neumann-Boundary to simulate pressure transfered by the intervertebral
disc
Biological equilibrium m Dirichlet-Boundary to simulate the screws fixing the vertebra in place (one
intact and one broken near the end

m Mass flux using the diffusion coefficient R m Neumann-Boundary to simulate the force applied at the joints

R = Ry Vpy m Density distribution without areas of low density; showing cloudlike
m Locally created Material concentrations near the ends of the screws
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m 2. Piola-Kirchhoff weighted by the relative density
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m Weak Form
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Example: Cube

m Increased load causes increased relative density
m Von Mises Stress:
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