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Designing of Driving Curves Using High-Degree Polynomials
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University

Abstract

Many of the locally developed machines suffer from the problem
of noise and vibration at high speeds or when switching speeds. This
can be related to several reasons, including inaccuracies in
manufacturing and the flexibility of machine parts, but the most
important reason is the incorrect design of the driving curves. The
moving curves must be continuous, derivative, and smooth until the
third derivative, so that they do not irritate the driving system and
produce vibrations in it.

This study is concerned with the use of high-degree polynomials
in designing the driving curves due to the ease of their calculations and
their ability to achieve harmonic motion requirements. The effect of the
polynomial degree and the effect of asymmetry in the moving curves on
achieving the required motion conditions were studied. To achieve this
goal, the mathematical equations of the motion were modeled using
mathematical modeling programs (Maple) and (Matlab), and the results
reached were presented and discussed. The results showed that the use
of polynomials in designing moving curves accomplishes many of the
motion requirements, due to their richness in the parameters related to
their degree.

Keywords: mechanical motion design, high-degree polynomial, vibrations,
mathematical modeling, driving curves.
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