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A Study of Mechanism Synthesis of One-Degree-of-Freedom
Planar Linkages with Revolute Joints

S. W. Cho and D. W. Shin
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Abstract

The kinematic synthesis deals with the systematic design of mechanisms for a given perfor-
mance. The area of synthesis may be grouped into two categories to determine the type and to
size the dimensions of a mechanism for a specified task. In this paper, using a database of
mechanisms a designer can determine the type of mechanism conveniently and design equations
are automatically generated for a given input performance. The solving method of design
equations utilizes an optimization routine to obtain roots effectively. The linkages of 4, 6, and 8
bars with revolute joints are considered in this study but may be extended to linkages of more

bars.
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Table 2 Input data for rigid body guidance

No | Input Link’s Coupler’s Couler’s
Angle Position Angle
(degree) (P) (degree)
1 0.0 (-1.0, 3.5) 0.0
2 6.0 (0.3, 3.0) 120
3 16.0 0.5, 3.0 24.0
4 25.0 0.0, L.O) 36.0
5 40.0 (05, 0.5) 48.0
Xe=15 Ye=1.0

Table 3 Input data for path generation

No| Input link’s Output link’ Coupler’s
Angle Angle position
(degree) (degree) ®
1 0.0 0.0 (1.01, 1.13)
2 -4.0 -4.0 (1.13, 1.30)
3 -10.0 -8.0 (127, 121)
4 -18.0 -13.0 (143, 1.09)
5 -29.0 -18.0 (1.57, 0.96)
6 -43.0 -28.0 (1.70, 0.85)
7 -62.0 -73.0 (1.73, 0.67)

X,=—0.18 Y;=-0.86
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Fig. 14 Schematic diagram of the completed mecha-
nism for rigid body guidance motion
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(b) Incidence matrix Mve

Fig. 15 Eight bar linkage having five links in each
loop with two grounded pivots
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Fig. 16 Schematic diagram of the completed mecha-
nism for path generation motion
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