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Fig. 1 Total hip replacement prosthesis (left), and
prosthesis implanted in proximal femur (right).
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Table 1 Material properties of bone and prosthesis

Bone Prosthesis
(Cortical Bone)  (Titanium Alloy)

Elastic Modulus 17GPa 96GPa
Poisson’s Ratio 0.46 0.36
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Table 2 Load case of daily life activity.? (Newton)

Fx (Medial) Fy (Anterior)  F, (Superior)
Fn 224 972 -2246
Fa -768 -726 1210
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10mm < n < 18mm, 20mm < r < 36mm
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Table 2 Solver, algorithm and starting point of the
optimum design.

Solver Algorithm  Starting Point

fmincon (constrained SQP [n, d] =10,0]

nonlinear minimization)

A AT}

n =16.916mm, d=29.603mm
(16.916,29.603) = -1.151
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3.7216e8 Max
3.2840e8
2.8483e8
24117e8
1.0751e8
1.5385e8
1.1019e8
5 65267
2250487
-20797e7 Min
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Fig. 2 Maximum principal stress analysis of proximal
femur with hip prosthesis implanted.
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