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ABSTRACT

The problem of optimal design with respect to migegep rupture time is a new one. The
first attempt of solution for rotation bar was made010 by Szuwalski and Ustrzycka [5].
Difficulties of the problem result from physical cageometrical nonlinearities, and were
observed earlier in solution for ductile creep wpt[4], [6]. Some problems of optimal
design for annular rotating disks were discussedrasshi and Bidabadi [2]. Analytical
solution for the elastic-plastic stress distribatia rotating annular disks were obtained by
Cgallioglu et al. [1] and Gun [3].

Because of those difficultiedhe parametric optimization was adopted. In certéass of
function describing the initial shape of the dislke \are looking for optimal parameters
leading to the longest time to mixed rupture uragsumption of constant volume.

The axially symmetric annular disk rotating withnstant angular velocity is loaded by
centrifugal forces resulting from the own mass h# tlisk and additional mass uniformly
distributed at the outer edge (Figure 1).
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Figure 1:Annular rotating disk.
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The mathematical model of mixed creep rupture scdleed by the system of five partial
differential equations in dimensionless form:
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In the last equation the continuity functiendescribing damage of material was introduced.
The criterion of rupture is fulfilled whew takes values 0. The optimal shape among linear
functions (uniparametric optimization) and quadrdtinctions (biparametric optimization)
was found by checking some disks in earlier predictomain of admissible solutions. The
better results were obtained using biparametrianopation. The obtained results are
compared with the disks with respect to ductileepreupture time [6].
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