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Solution Region Analysis and Synthesis Method of Straight Line
Mechanism under Special Configuration
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Abstract

The curvature stagnation point curve would degenerate in two straight lines, when the given Ball
point was located on the fixed bar and an instantaneous center coincided with a fixed pivot. A random bar
laid on the vertical straight line would produce an approximate straight line mechanism. The synthesis
formulae and figures of crank linkages solution region on the coordinate plane, based on crank linkages
analysis, were presented. Some useful conclusions were obtained by analyzing special points in the
solution regions. According to different design demands, the corresponding evaluating functions were
adopted in order to calculate the feasible solution region and the optimal mechanism solution
automatically. The proposed method was visual and automatic. Both the blindness of choosing optimal
mechanism and the lowness of design efficiency were overcome observably.
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Fig. 1  Curvature stagnation point curve and

inflection point circle
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Fig.2 Crank mechanism solution region
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Fig. 3 Evolvement of couple curves
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Fig.4 Diagram of elevating feeding mechanism
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Fig. 6 Feasible mechanism solution region
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Tab.1 Mechanism dimensions

B ZAO4/cm ZAR/Cm lkgo/cm 1’4080/cm [ /cm

M, 73 86. 4 53.8 100 112.8
M, 51 90. 4 25.3 100 299. 4
M, 75 98.4 36.4 100 190. 4
M, 150 164.1 33.3 100 250.0
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Tab.2 Mechanism property parameters

MR Lan/em LAl e/em /(%) L, Jem

PPy

M, 426.0 1.86 41.5 30.70 86
M, 566. 1 3.95 64.2 55.67 295
M, 500. 2 2.75 57.3 40. 31 175
M, 697. 4 4.92 59.7 23.96 200
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