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A Simulation Study on the Stress Distribution of the Transplanting Part
of Artificial Knee Joint due to Elastic Modulus

J. H. Lee*, G. W. Hwang**, J. U. Cho**', Seong S. Cheon**

ABSTRACT: This study analyzes the transplanting parts used as the graft of artificial knee joint. The low elastic
titanium alloy is applied to clear up the stress shield effect. The simulation analysis is carried about the stress
distribution of the transplanting parts. The correlation with frame is inferred and investigated through the equivalent
stress distribution of titanium alloy due to elastic modulus. The stress of the transplanting parts decreases as the
elastic modulus decreases at the first time. It decreases greatly near the stress of 46 GPa and increases again. Because
the stress happened at the transplanting parts decreases, more stress is applied on the frame. This phenomenon is the

stress shield effect. The result of this study can be thought to be necessary to develop the safe design of composite
material.
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Fig. 1 Configuration of specimen

Fig. 2. Configuration of mesh

Table 1. Property of Material

Density 4620 kg/m’
Young’s Modulus 96000 MPa
Poisson’s Ratio 0.36
Bulk Modulus 114000 MPa
Shear Modulus 35290 MPa
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Fig. 3. Equivalent stress at upper parts(elastic modulus: 96 GPa)

I
125.08 Max 57.286
11118 83388

41697 13.902
27.798 0.0045953 Min

Equivalent Stress 2

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 1

Fig. 4. Equivalent stress at shock absorber (elastic modulus: 96 GPa)
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Fig. 5. Equivalent stress at underparts (elastic modulus: 96 GPa)
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Fig. 6. Stress change of upper transplanting parts due to elastic
modulus
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Fig. 7. Stress change of shock absorber due to elastic modulus
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Fig. 8. Stress change of lower transplanting parts due to elastic
modulus
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Fig. 9. Equivalent stress at upper parts (elastic modulus: 46 GPa)
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