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Biomechanical study of artificial elbow joints
-Muscle force estimation and stress analysis of bone tissue in ADL-
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Fig.1 Kudo artificial elbow joint
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“‘»‘“T F, : Brachialis
PR’ F,: Biceps brachii
o F,: Deltoid
Frw F,: Deltoid
F, : Brachioradialis

R : Reaction force at elbow joint
F T : Reaction force at shoulder joint
P,, P,: Load

e,

8, = 15° Py =10N

Fig.2 Musculoskeletal model for estimation of
muscle forces and reaction forces on elbow joint
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Table 1 Material properties

Young modulus Poisson’s ratio Mass density
[GPa] [g/cmq]

Cortical bone 17.2 0.3 2.3
Cancellous

bone 1.1 0.3 1.9

Bone cement 2.0 0.3 1.0

Artificial
elbow joint 230 0.321 8.2




Artificial elbow joint

Cancellous bone

Cortical bone

Fig.3 3D FE model of bone and artificial joint
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Fig.4 Reaction force R and muscular forces
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Fig.5 Stress distribution around the stem

(action (a), 6, = 20°)
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Fig.6 Stress transition for 6, in the action (a)
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Fig.7 Stress transition for 0; in the action (b)
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Fig.8 Definition of insertion angle ¢
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Fig.9 Relation between insertion angle and stress
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