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ABSTRACT

This research aimed to find the general closed form stress equation for a torsion bar with
a regular polygonal cross section by adjusting the exact solution of the torsion bar with equilateral
triangular cross section. The reason for this method is that a regular polygon consists of the same
isosceles triangles in which stress profiles are similar for a torsion bar with any polygonal cross
section.

The stress equation for a torsion bar with an equilateral triangular cross section was
converted to polar form in function of angular isosceles triangle, length and n-sized polygon. The
converted equation was examined and then analyzed and adjusted to agree with boundary
conditions in order to be used for general cases of regular polygons with torsion. On comparing
the maximum stress of this obtained equation with maximum the stress equation by K. Lee in
which infinite series are used for computing produced an error of less than 1 % in the case of a
square to 10-sized polygonal cross section. When the n-size of the polygonal cross section in the
general stress equation approaches infinity, this equation will approach the stress equation for
torsion of a circular bar with a 6.5% error of the maximum stress comparison, which is the
maximum erroneous limit in using the obtained equation. However, the obtained equation has a

reasonable error when used to find stress in any position of regular polygonal cross section.





