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Synthesis of Automatically Path-Generating Four-Bar Linkage Using NURBS

Deuk-Hyun, Hwang*, Hyun-Ik, Yang

} Abstract |

Up to now, it has been said that no satisfactory computer solution has been found for synthesizing four-bar linkage
based on the prescribed coupler link curve. In our study, an algorithm has been developed to improve the design
synthesis of four bar linkage based on the 5 precision points method. The suggested algorithm generates the desired
coupler curve by using NURBS, and then the generated curve approximates as closely as possible to the desired curve
representing coupler link trajectory. Also, when comparing each generated curve by constructing the control polygon,
rapid comparison is easily achieved by applying convex hull of the control polygon. Finally, an optimization process
using ADS is incorporated into the algorithm based on the 5 precision point method to reduce the total optimization
process time. As for examples, two four bar linkages were tested and the result well demonstrated the effectiveness

of the algorithm.

Key Words : Four-bar linkage(4d7]+1), 5 precision point method(57 @), NURBS(Non-Uniform Rational B-Spline) Optimization
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Table 2 Cost function and constraints of the optimal
design

Objective Function: min [max (| DPoint [i] — GPoint [i]|)]
Constraints:|C, — C/

q,.i_qht\ <error

center

|Rect Area, — }dere(LgK error
|PolArea, — PolAreag|< error

rect

pol

where
DPoint[i]: control points of desired curve
GPoint[i]: control points of generated curve

C,: center of desired diagonal line

G, center of generated diagonal line
RectArea,: area of desired rectangle
RectArea,: area of generated rectangle
PolArea,: area of desired control polygon
PolArea,: area of generated control polygon
: error boundary of center points

center *

: error boundary of rectangle

rect*

ETTor
error,

error,,;: error boundary of control polygon
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