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ABSTRACT

The study aims to analyze accuracy of shape optimization of a two-dimensional elastic
mechanic problem having a bezier or b-spline boundary. Orders of bezier and b-spline
polynomials equal numbers of control points minus one and minus two, respectively. An objective
function of the optimization problem is the minimization of the maximum von Mises stress
occurred inside the problem domain. Design variables are the control point coordinates of the
boundary curve. Constraint functions consist of two types:' 1) the relation that controls the
reduction of von Mises stress occurred inside the problem, and 2) the relation that controls volume
of the problem. P-version finite element analysis is used to analyze stresses. Bezier and b-spline
boundary curve is also used as an element mapping function. Sensitivity is a gradient of von
Mises stress to design variables, which is calculated by using a finite difference method.
Optimization solution is the combination of sequential linear programming and simplex method.

Four examples were calculated to demonstrate the reduction of maximum stresses. The
accuracy of results was checked with the results of A-version finite element analysis, and the

results from literatures. The first example is a plate with a hole under biaxial forces. The result



shown that the stresses of the optimization using bezier and b-spline boundaries are difference
from the stresses of optimum shape using #-version finite element analysis about 2.3 and 7.1
percent, respectively. The second example is a rectangular bar with shoulder under axial force,
The result shown that the stresses of the optimization using bezier and b-spline boundaries are
difference from the stresses of optimum shape using h-version finite element analysis about 0.8
and 3.8 percent, respectively, and the stress concentration of the results are difference from
available solution about 2.3 and 2.5 percent, respectively. The third example is a member having
u-shaped edge. The result shown that the stresses of the optimization using bezier and b—Spline
boundaries are difference from the stresses of optimum shape using A-version finite element
analysis about 5.8 and 1.9 percent, respectively. The last problem is a trapezoid cantilever beam
with a hole. The result shown that the stresses of the optimization using bezier and b-spline
boundaries are the same result and both difference from the stresses of optimum shapé using
h-version finite element analysis about 4.8 percent. High stress distribution of the optimum result
is uniform over the high stress region. There is no significant difference in the final results

between bezier and b-spline boundaries.



