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Abstract  Decomposition of 3D solid models with B-rep format is a crucial problem in transfor-
ming the models to CSG format, and it also benefits shape and structure analysis of these models.
Here, a face-shell shrinking approach for model decomposition is presented. First, cutting loops
of a B-rep model are recognized through local shape analysis, then the B-rep model is decom-
posed into multiple face shells along edges in the cutting loops, and finally, the face shells are
transformed into solids by shrinking the cutting loops on the faces. With the above three steps,
B-rep models with quadric surfaces can be effectively decomposed into the composition of positive

and negative volumes. At the same time, the experimental results show that this approach is

efficient.
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Background

In the area

3D solid models with B-rep format is a crucial technique for

of computer-aided design, decomposition of
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feature recognition, feature conversion, model analysis and

transformation. With the wide application of three-dimen-
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sional CAD software, 3D solid models increase in a high
speed. This implicitly poses a question how to reuse the
models. Usually, model reusage is based on model under-
standing, and model understanding can be achieved through
geometrical shape analysis. This paper just presents a model
decomposition method to support model shape analysis.
Although some approaches have been proposed to solve
this problem in the past two decades. the problem hasn’t
been resolved effectively. Some approaches are only limited
to polyhedron model, while others are difficult to implement.
Usually, the time costs of these approaches are high. In ad-
dition, the existing methods share a disadvantage that only
positive features can be decomposed from solid model while
negative features can not. This problem goes against the need
of structure analysis of CAD model because most of CAD
models both have positive and negative features in structure.
The model decomposition method presented in this paper
based on a face-shell shrinking can overcome the above prob-
lems of existing methods. It can decompose solid models with
quadric surfaces into positive and negative features with a
high computation efficiency. However, like the other exist-

ing methods, the approach proposed in this paper also cannot

deal with the solid model with free-form surfaces. This is a
difficult problem. It will be conducted research on it in fu-
ture.
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