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Mechanism synthesis of Planar Four-bar Linkage for rigid body guidance by
bushing elements
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ABSTRACT

The mechanism synthesis methods, graphical, analytical and computer-aided technique have been
proposed for selecting and scaling mechanical system. According to developing computation tools,
mechanism could be synthesized much faster and more correct than previous analytical ways by
improved techniques. In this paper, the improved synthesis method is proposed to solve body
guidance synthesis problem. To perform the mechanism synthesis for body guidance, a planar
linkage is modeled as a set of free three bushings located in design space. The values of bushing
stiffness and x, y position of bushings yielding a desired functional requirement related to input
motion are found by using an optimization technique.
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Figure 1. Planar four-bar linkage
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Figure 2. Synthesized result — Path
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Figure 3. Synthesized result — Orientation
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inimize 5> (va-vq)
subject to
gj=(de7ng)2+(ydj7ygj)zsgl; =123 N
2 1 & k. +k
—1— Kk — ma " Bin | <
0 L
Kain < Koy < K
0<o, <=
2

X < X < Xy

Yoo = Yo = You

where m=1,23 k., =1 k; =1x10"°

Equation 1. Optimization formulation
for body guidance synthesis
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