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Decomposition-Based Simplification of Machined Part in Solid Model

Yoonhwan Woo*

ABSTRACT

As 3D solid modeling has been widely used in designing products, solid models of the products are
dircctly used in various applications such as engineering analysis and process planning. However, the
fully<detailed solid models may not be necessary in some applications. For example, it is olien more
efficient 10 use simplified model of part for engineering analysis. Generation of mesh for the complex
onginal moded reguires a quite amouant of time, and the consequence of finite clement analysis may not
be desirable duc to small and detailed geometry in the model. In this paper, a method to simplify solid
maodels of machined parts is presented. This method decomposes the delta volume of machined part,
and uses the decomposed volumes 10 simplify the solid model. Since this method directly recognizes
the featurcs to be removed from the final model, it is independent of not only design features of spe-
cific CAD system, but also designer’s design practice or design sequences.

Key words : Model simplification, Geometric modcling, Volume decomposition, Level of Detail, Solid
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Fig. 1. Some parts that cannot be simplified by the smooth-
out method.
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(a) A machined part

(c) Model creation in the order of block 2> step—>slot.
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(d) Simplification of the part created in (b).
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(e} Simplification of the part created in ().

Fig. 2. Problem of design feature-bascd simplification.
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MAXIMAL VOLUMES OF DELTA VOLUME
Fig. 5. Example of the maximal volume decomposition,
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