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Motivation constraints for
The casting constraint topology optimization based on the g rad €N t'b AS ed
parametrization in SIMULIA Tosca Structure Is formulated by

grouping the finite elements based on centroids into multiple to p O I O g y

poles. Each pole has three parameters denoting the beginning I " .

and end point along with the material available in each pole. O ptl mi Za'tl on

The issue with the existing parametrization is the presence of W | t h | N Sl M U L |A
high density elements also In the void regions, preventing clear

segregation of the region with material and empty region. This TOSCA St r'u Ct ure

subsequently leads to some inconsistent results with potential
undercuts or cavities in the model. Therefore, the
parametrization is modified based on the volume fraction of
elements, to prevent such undercuts or cavities, that occur in Industrial model
the existing parameterization.

The results of casting constraint topology optimization were

compared and validated for an oil pan model
Pole parameters
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The three pole parameters are described as follows. Figure 1.

A — Density fraction of the pole;

L — Pole growth fraction; pole fraction, that is filled with material

C — Pole carve fraction; pole fraction, that has no material

Modified parametrization

The mapping function, that maps the parameters to original
relative density of the finite elements Is given as,

p=F(A L C) = fu(A).fi(L).fe(C)

Here, the function f,(A)for an element 7 is given in terms of
element volume fractions and pole parameter for each pole %.
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Figure 2. Density plot and Tosca Smooth for modified parametrization

Conclusion

The modified parametrization using the volume fraction of

The parameter sensit.ivities are also moditied based on the elements resulted in low or intermediate density elements along
mapping function defined before. the boundaries of solid and void regions, providing a clear
df,(A) df,(A) " dlstlnctloq betvyeen regions with materlal.and.no ma-t(_erlal..
= — = Vi Thereby, it avoids potential undercuts or interior cavities in the
dA dA ’ .
k optimal model.

The functions f;(L.) and f.(C) remain the same as existing _
parametrization. They are described using a heaviside function. Literature
The idea of heavyside functions is to avoid having elements
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