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Abstract:

We consider the problem of determining the position of the conjugate points
of a combined trajectory, ensuring the conditions of tangency, continuity, and
equality of the radius of curvature. When the arcs of a circular and elliptical
trajectory are conjugated at the junction where there is a common tangent,
a jump in the centrifugal force occurs due to the inequality of the radii of
curvature, which will lead to a shock / 1-2 /.

In order to avoid a jump in curvature, the method of inserting a second-order
smoothing curve (the transition cone) is applied. There are known methods of
continuous, smooth connection of trajectories, which include contours, splines.
With such conjugations, the conditions of tangency and continuity of two arcs
of curves are satisfied, but the equality condition for the radii of curvature of
these curves at the junction point is not satisfied. A mathematical condition
for unstressed conjugation of trajectories was defined. Setting the starting
point of the connection and using the condition of smoothness (second-order
smoothness), one can determine the end point of the transition curve. The
process is proposed to be modeled by a rocking mechanism, which allows to
visually, quickly and effectively determine the position of the finish point on
the circle. Using the method of determining the position of the conjugate
points based on the kinematics of the rocking mechanism, it is possible to
smoothly join conical arcs satisfying the conditions of continuity, tangency
and equality of curvature and to create on their basis new models of treadmills
(trajectories) from conical arcs that allow eliminating unwanted impact effects.
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