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Forearm Mechanism Inspired by Ligamentous Structure
and Its Mobility Analysis
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Abstract: In this paper, a forearm Mechanism design inspired by ligamentous structure of the human
body is proposed. The proposed mechanism consists of four rigid bodies and fourteen wires without
any mechanical joints. Actually, the mechanism is based on the concept of the tensegrity structure.
Therefore, the proposed mechanism has inherently compliant characteristics due to the flexibility of
the wires composing the structure. Rigid bodies and wires of the mechanism mimic bones and major
ligaments in the forearm of the human. The proposed mechanism is classified as one of the interconnected
hybrid flexure systems. The analysis method of the degree of freedom (DOF) of the proposed mechanism
is also introduced through analyzing technique of the interconnected hybrid flexure systems, in this
paper. Ultimately, the proposed mechanism, whose structure is complicated with rigid bodies and

wires, mathematically drives that it has 3-DOFs.
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[Fig. 1] The whole structure of the proposed forearm mechanism. Each rigid body is connected by a number of wires mimicking the

major ligaments of the human
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[Table 1] Coordinates for attachment position of wires in the
humeroulnar joint (unit: mm)

4! b By £ By
X 0 -17.6777 0 10.6066 | 17.6777
Y | 30 -10 -30 -10 -10
z 0 -10.6066 0 17.6777 | -17.6777
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[Fig. 6] The radioulnar joint: coordinates of attachment positions
of wires and constraint wrenches by the wires

[Table 2] Coordinates for attachment position of wires in the
humeroulnar and wrist joints (unit: mm)
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[Table 3] Coordinates for attachment position of wires in the
radioulnar joint (unit: mm)
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