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A TRIAL OF BEM APPROACH TO SHAPE OPTIMIZATION OF 2-DIMENSIONAL EIASTIC BODIES
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Numerical optimization techniques have seen dramatic advanced of late and applied to
practical design problems in various engineering fields. A Fortran progam consisting

of these techniques was created and coupled with the analysis program by BFM (Boundary
Element Method). Formerly, the deflection and stress values of the models were calculated
by FFM (Finite Element Method). Since the boundary integral equaticns are solved

numer ically by BEM, the dimensions of the problem can be reduced by one. This leads

to the advantages of less input data and less computation time, in comparison with FEM

We found there is an advantage in using BEM, bacause the stresses and deflections of
models must be repeatedly calculated during optimization. In this paper, we are proposing
a total analysis system and computer program coupled with BEM and several optimization
techniques. The characteristics of BEM program are as follows. 1. Boundary element is
straight and linear. 2. At the corners we can treat double nodes, where deflections are
continuous, but stresses are discontinuous, i.e. the stress on one side is not equal to that
on the other side. 3. We can calculate not only the displacements and stresses at interior
points but also the displacements and stresses on the boundaries. 4. Body forces can be
considered. 5. We can consider many different surfaces.
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