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The number of amputees is increasing globally due to various accidents or diseases such as diabetes. Among them,
there are many patients with upper limb amputations, especially those with hand or finger amputations. As a result, it
is highly possible that many people need prosthetic limbs. Most of the prosthetic limbs currently commercialized are
products that implement only models without function. Additionally, prosthetic limbs, which have been actively studied
in recent years, have many sensors and actuators, providing excellent capabilities inperforming various tasks.
However, it is difficult for partial amputees such as finger amputations to use because it targets the entire hand under
the wrist. Thus, we propose to develop a wearable finger that can be used by patients with partially amputated
fingers. This paper designs the structure of the wearable finger prosthesis and performs the dynamic modeling of the
linkage used in the structure. Also, simulation using RecurDyn software is conducted to estimate motion and contact
force.
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NOMENCLATURE T
R = Reaction Force at Joint

External Force

m = Mass of Link M,, M = Motor Torque and Equally Input Torque
I = Moment of Inertia of Link
) T = Tendon Force

g B Lenngh (;f Llrll(k o = Contact Angle of the Pulley

=A Li . .
. nigle of Hn ] B = Angle between the X-axis and R, Ry,, T, F Respectively
0 = Angular Velocity of Link .
N I Accelorati Link Iy, I, = Radiant of Pulley

=A
0 ngular Acceleration of Linl . s — Tendon’s Stroke
I, = Length to Center of Mass of Link
kg = Spring Constant
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Fig. 3 Prosthetic finger movement
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Fig. 6 Free body diagram, (a) Free body diagram of cable, (b) Free
body diagram of link 3, and (c) Free body diagram of link 2
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Fig. 10 Finger end-effect’s route
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(b) Roll angle of the links

Fig. 12 The prosthetic finger using a 3D printer
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