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A NEW METHOD FOR SOLVING TORSIONAL PROBLEM OF
CIRCULAR SHAFT WITH VARIABLE DIAMETER USING
NON-ORTHOGONAL CURVILINEAR COORDINATES

Li Min-hua

(Institute of Mechanics, Academia Sinica)

Abstract

This paper presents a new method for solving torsional problem of circular shaft with
variable diameter using arbitrary non-orthogonal curvilinear coordinates. Equations of equi-
ilibrium and compatibility expressed, respectively, in terms of divergence and curl of two
related shear stress vectors are given. The equilibrium and compatibility equations in
arbitrary non-orthogonal curvilinear coordinate system are then obtained. The contour lines
of the outer and inner walls of the longitudinal section of the shaft (which are equal stress
function lines) and other curves close to the equal stress function lines are taken as a
family of non-orthogonal curvilinear coordinate curves., The grid points of the coordinate
ctrves can be easily formed by the computer automatically. The numerical solution of the
resulting set of equations gives the values of stress function and stress distribution for the
whole shaft. One gas turbine shaft is selected as an illustrative example, the result obtained
compares fairly well with that obtained by photoelasticity. This method is convenient to
use needs smaller storage capacity and enables one to handle shaft having very complica-
ted contours, thus greatly enhancing the adaptability and flexibility of the finite-difference
method,



