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Revised: 20 May, 2022 variety of coiling shapes, resulted from the buckling instability. Our
Accepted: 6 June, 2022 present work aims to classify all possible coiling patterns on a
Available online: 12 June, 2022 rotating flat surface, studying the measurement of coiling sizes, the

DO X3xx0000oacaaaxaxaosoox— frequency of coiling, which is a function of height, speed of rope

Keywords: buckling instability, feeding and frequency of rotation of the plane. In the experiment,
hypotrochoid, epitrochoid, the coiling of a rope on a flat surface in a circular motion and rotating
circle on a flat surface would destroy the symmetry of the circle. The
shape occurs sequentially starting from the hypotrochoid, then the
epitrochoid and finally to the circle. The hypotrochoid to epitrochoid
transition is associated with a reversal of the direction of the angular
momentum. The criteria for the epitrochoid to circle transition are
an equality between the primary and secondary radii of the
epitrochoid, and the number of secondary loops reducing facing
inward will continue to decrease until there are no more sub rings
facing inward the rope is coiled in a circular pattern. Including factors
that determine the form of a new coiling such as, the height of the

rope release point, rope feeding speed and the rotation frequency
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of the plane. The factors related to the properties of the rope are
Young's modulus. This principle of physics can also explain the spiral
patterns of viscous liquids on a rotating flat surface. where the elastic

force in the case of rope is the viscous force in the case of liquid

Such an understanding is beneficial to the design of 3D printers.
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