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SHAPE OPTIMIZATION OF CONTINUUM
(APPROACH BY THE GROWTH-STRAIN METHOD)
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The growth-strain method was developed as a numerical method to
analyze optimum shape using the finite-element calculation of the de-
forming of shapes by generating bulk strain as a function of a distributed
parameter aiming at being uniformized. In this paper, selection of the
distributed parameter for each optimum criterion is presented. For
maximization of strength, it is reasonable to generate the bulk strain
with a strength parameter with which a strength criterion is described.
Since equality of maximum condition of the stiffness and uniform con-
dition of the potential energy density is verified, the potential energy
density is selected for the distributed parameter to maximize the stiff-
ness. For maximization of a specified natural frequency, it is presented
that the selection of the Lagrange function density for the distributed
parameter is reasonable. For minimization of the dissipation energy in
steady-state viscous fluid field problems, the dissipation energy density
is selected for the distributed parameter.

Key Words: opltimum design, uniform slrength, stiffness, natural
frequency, dissipaiion energy, finite element method
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Fig. 1 Converged shapes of 3-D cantilever beam (upper left) and hook (upper right) with
Mises strenth criterion and /or stiffness criterion respectively, 2-D beam fixed at ends
in vibration with the first mode (lower left) and steady-state flow field of viscous fluid

in 2-D enlargement channel (lower right).
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