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An Efficient Numerical Method to Compute and Analyze
CAD Surface Model
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Abstract This paper presents a numerical method to compute CAD surface models. The method first divided a CAD model into a
sequence of subfields each of which is a simple surface-patch of the CAD model. Then by setting up the governing equations for the
patch-element it computed the total field by assembling governing equations of all subfields into the global equations of the total field
according to the manifold structure of the CAD model. The element’ s governing equations can be formed by coupling finite element FE
with boundary element BE  and FE with element free EF or else according to the objective of the computed problems. The paper
systematically demonstrates the key procedures of selecting elements and setting up governing equations via a solution process of linear
elastic problems. A numerical example with comparison to ANSYS computation is shown in the analysis of deformation on a blending
surface of three-rounded corner. Finally the static loads are presented before the paper comes to an end.
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Tab.1 Material parameters for the computation
mm N
2.07 x 10" 0.3 2 3000
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FEM PEM
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(a) Computing mode] and constraints (b) FEM mesh models (c) PEM mesh models
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Fig.2  Comparison of mesh models between FEM and PEM
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Fig.3 Stress distributive cunes computed by FEM Fig.4 Stress distributive curves computed by PEM
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Tab.2 Stress value via FEM

A B C D E
83.562 250.287 417.012 583.737 750.462
F G H 1
917.187 1084 .356 1251.432 1417 .843
3 PUM

Tab.3 Stress value via PEM

A B C D E
83.943 250.290 417.012 583.736 750.462
F G H 1
917.187 1084 .360 1251.435 1417 .863
3 4 2 3
PEM
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