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A Method for Solving Instantaneous Axes Based on Constraint Line
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Abstract: At present, the mainstream solution of spatial instantaneous axes was algebraic method .
which was difficult to apply when the mechanisms were slightly complex. Starting from the perspective that
the degrees of freedom of a mechanism were essentially constraints, the constraints of the motion pairs in
the mechanisms were equivalent to the constraint lines between components, and the relationship between
the number and geometric relationship of constraint lines on components and the degrees of freedom of com-
ponents were studied. The properties and transmission laws of constraint lines on components were stud-
ied. It is proved that the intersection point of two constraint lines of a certain component is the instanta-
neous center, and the intersection line of two constraint surfaces is the instantaneous axis. The necessary
and sufficient conditions for the existence of instantaneous centers and axes of components were demon-
strated from a geometric perspective. Through geometric drawing and geometric analysis of constraint lines
on components, the position of the instantaneous center or axis of each component in the mechanisms might
be determined. The positions of instantaneous centers and axes were obtained through geometric drawing
and analysis of the constraint lines on components. By geometric drawing and analysis of the constraint
lines of the connecting rods in Bennett mechanisms, the degrees of freedom and instantaneous axis of the
connecting rods in the Bennett mechanisms were solved, and the feasibility of using constraint lines to solve
the instantaneous centers and axes was demonstrated .
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Fig.1 The relationship and equivalence of two
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intersecting constraint lines
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Fig.2 The distribution of constraint lines for a rigid

body fully constrained in a plane
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Fig.3 The relationship and equivalence of two

constraint lines in different planes
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Fig.4 The relationship and equivalence of constraint

lines in parallel planes
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Fig.5 The solution of instantaneous center of planar

mechanisms
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Fig.6 The first scenario of solving the instantaneous

axes of components based on constraint line
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Fig.7 Solution of component instantaneous axis based

on constraint line in Fig.6
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Fig.8 The second scenario of solving the instantaneous

axes of components based on constraint line
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Fig.9 The third scenario of solving the instantaneous

axes of components based on constraint line
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Fig.11 Analysis of the instantaneous axis of the

connecting rod in a Bennett mechanism
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Fig.12 Solution of the instantaneous axis equation of

the connecting rod
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