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Stress Redistributions due to the Shape of Sliding Core and Applied Load Core in the
Artificial Intervertebral Disc

Bong-Su Kang(U&I Research Center), Cheol-Woong Kim(Mech. Eng., U&I Research Center, Korea Univ.)

ABSTRACT

The goal of total disc replacement is to restore pain-free mobility to a diseased functional spinal unit, by replacing the
degenerated disc with a mobile bearing prosthesis. SB Charité I1I is named commercial product as the Artificial Intervertebral
Disc (AID). SB Charité III consists of sliding core and endplate made by Ultra-high Molecular Weight Polyethylene
(UHMWPE) and cobalt chrome alloy, respectively. To evaluate the effect of von-Mises stress in AID, and three-dimensional
finite element model of AID analysis was preformed for four different loading types of sliding core. Consequently, endplate
was compared with a compressive preload at 400N and flexion moment at 3~9Nm. Therefore, this research has obtained
result that von-Mises stress of sliding core in AID disc by radius curvature.
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(i) Radius curvature of
SB Charite IlI

(ii) Contact type of sliding core
and endplate in SB Charite Ili
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(iii) Schematic 1ISO view  (jv) Stress distribution of sliding core

(a) FE model and stress distribution of commecial product (SB Charite IlI) in artificial intervertebral disc
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(iiiy Schematic ISO view  (iv) Stress distribution of sliding core

(b) FE model and stress distribution of NEW MODEL in artificial intervertebral disc
Fig. 1 FE model and stress distribution of SB Charite III versus NEW MODEL in artificial intervertebral disc
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Fig. 2 Relationship between von-Mises stress and flexion
moment in sliding core
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