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The quantitative analysis and evaluation of prosthetic sockets

for trans-femoral amputees using finite element methods
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Abstract: The prosthetic sockets are produced by manually Prosthetist and Orthotist (PO). The beginner of PO is necessary a long
time experience to get product skill. Therefore, the produced sockets depend on PO’s empirical knowledge. We made finite element
(FE) model using residual limb’s internal tissues from MRI data, simulated pressure occurring residual limb’s surface. The purpose of
this study is to compare the relationship between FE analyzed pressure and experimental result from pressure sensor. There is a high
positive correlation between FE analysis and experimental result. We could evaluate FE analysis’s advantage and appropriation.
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Table 1 Material property of tissues
in the trans-femoral model

Densit Young’s Poisson’s
Tissues | Element | Material [k /mm};] Modulus Rati
g [MPa] ato
Skin 0.906E-09 0.5 0.49
Fat ) Elastic | 0.906E-09 0.5 0.49

Solid
Muscle 1.051E-09 1 0.49
Bone o 4.00E-09 17700 0.3
Rigid

Socket Shell 5.20E-09 1886 0.39
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Figure 1 FEA-REAL correlation
[ FEA : finite element analyzed pressure ]
REAL : experimental result from pressure sensor
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Figure 2 FEA-REAL pressure distribution
Ap : Anterior proximal  Pp : posterior proximal
Mp : Medial proximal
Ad : Anterior distal

Md : Medial distal

Lp : Lateral proximal
Pd : posterior distal
Ld : Lateral distal
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Figure 3 Abduction of femur Figure 4 Theory of 3 point fix
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