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Flexible mechanisms are required for machines used in the place where people live. In this

paper, the revolute pair with in-plane flexible constraint is proposed. This kinematic pair is

composed of elastically constrained two curves, and has zero rotational stiffness and non-linear

translational stiffness.

To use it as a conventional 1 DOF revolute pair, a simple flexible link

mechanism can be synthesized. The method to derive the curve of the pairing element to generate

the specified translational stiffness is proposed. The stiffness characteristic of the prototype is

measured and compared with the specified one. A link mechanism with the proposed pair is

analyzed as an underactuated mechanism, and it is shown that the mechanism has flexibility

and can generate the specified motion with an adequate accuracy.

Key Words: Link mechanism, Kinematic pair, Passive compliance, Non-linear stiffness, Underactu-

ated mechanism
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Fig.1 Conceptual diagram of the revolute pair with in-
plane flexible constraint
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Fig.2 Statics model of the proposed pair
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Fig.3 Calculated curve profile of the pairing element
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Fig.5 Comparison between theoretical stiffness charac-
teristic and measured one
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Fig.6 Schematic diagram of the planar 5-bar mechanism
with the proposed pair
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Table 1 Mechanical constant of the tested underactu-
ated mechanism

Position of P1 (100,0) [mum]
fixed pairs P5 (-100,0) [mm]
P1-P2 100[mm]
P2-P3 200[mm]
Length of Links P3-P4 200[mm]
P4-P5 100[mm]
fa 0.5[exp(0.1z) — 1][N]
k 0.069 X 2[N/mm]
Woff 0.686 X 2[N]
lo 26.9[mm]
Parameter of r 12.5[mm]
proposed pairs o [0 0]7 [mom]
(20, 9(%0)) (0,15) [mm]
6
=5
Z
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E o
& 1
0
0 5 10 15 20

Displacement A y [mm]
Fig.7 Stiffness characteristics of the tested underactu-
ated mechanism
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Fig.8 Behavior of the mechanism when external force is

applied
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Fig.9 Output trajectory when external force is applied
at the output point
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