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A Study on the Stress Analysis of Axi-symetric Body with Non-symetric Load and
Non-symetric Given Displacements

H.J. Jeon, ].S. Wang, S.Y. Choi

Abstract

Stress analysis of axi-symetric body with non-symetric loading and non-symetric given
displacements is investigated in this paper using the finite element method. As the non-symetric
loads and non-symetric given displacements of axi-symetric body are generally periodic functions
of angle #, the nodal forces and nodal displacements can be expanded in cosine and sine series,
that is, Fourier series. Furthermore, using Euler’s formula, the cosine and sine series can be
converted into exponential series and it is prooved that the related calculus become more clear.

Substituting the nodal displacements expanded in Fourier series into the strain components of
cylindrical coordinates system, the element strains are expressed in series form and by the
principal of virtual work, the element stiffnes martix and element load vector are obtained for
each order.

It is also showed that if the non-symetric loads are even or odd functions of angle #, the stiffness
matrix and load vector of the system are composed with only real numbers and relatively small
capacity of computer memory is enough for caculation.
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