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Dynamic Analysis of Finger Joint Torque for Tip Pinch Task
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This paper presents the dynamic analysis on the joint torque of a finger for the tip pinch task. The
dynamic model on finger movement was developed in order to predict the joint torques of an
index finger, and the finger was assumed as a three-link planar manipulator. Analysis of the
model revealed that the joint stiffness was one of the most important parameters affecting the
Joint torque. The stiffness of the finger joint was experimentally measured, and it was used in
analyzing the finger joint torque required for performing the tip pinch task. The obtained joint
torque for the tip pinch task will be used as the design requirements of the finger exoskeletal
orthosis actuated by the polymer actuator whose allowable torque limit is relatively low compared
to that of a mechanical actuator.
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Fig. 2 Experimental setup for measuring stiffness force
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Fig. 3 Measured stiffness force for MCP joint
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Table 1 Measured length for index finger links

Data number L, L, L;
(gender) [mm] [mm] [mm]
No.1(Male) 46.7 26.3 23.1
No.2(Male) 55.8 26.1 26.0
No.3(Male) 44.6 20.2 234
No.4(Female) 449 243 23.1
No.5(Female) 46.6 23.5 22.7
Average 47.7 24.1 23.7
Standard dev. 4.6 2.5 1.3

Table 2 Data of damping coefficient and mass

Joint M(kg) B(Nmvs)
MCP 0.025769 0.01
PIP 0.009901 0.01
DIP 0.007956 0.012
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Fig. 4 Simulation results for tip pinch task: initial joint
angles are close to the pinch posture
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Fig. 5 Simulation results for tip pinch task: initial joint
angles are far from the pinch posture
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