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Fig. 1 The model of carbon nanotubes based composites
0 , [5.6]
2 (a) (4] ’ N
MLS s
MLS . 2(b) 2
2.1
3
0.02, 100.
s 10 ’
1800, 0. 25.
(a) FIAMLSIEIL
(a) Approximated by MLS
s R R=2.0
EHEEE: =0.02
EHEFE: L=10.0
REH{E: 100
(b)) FI 20040 {4
(b ) Interpolated by polynomial
2 3

Fig. 2 Boundary variables Fig.3 Thin cylindrical shell structure and evaluation points
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Fig. 4 Thin cylindrical shell boundary mesh
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ANALYSIS OF 3D LINEAR ELASTICITY PROBLEMS DIRECTLY ON
GEOMETRIC MODEL WITH THE BOUNDARY FACE METHOD

Xianyun Qin Jianming Zhang Guangyao Li Zheng Zhang
(State Key Laboratory of Advanced Design and Manu facturing for Vehicle Body . Hunan University ,Changsha,410082)

Abstract This paper presents the boundary face method (BFM) based on boundary integral equations
for solving 3D linear elasticity problems directly on geometric model. In the method,both boundary integra-
tion and variable approximation are performed in the parametric space of each boundary face. The geometric
data at Gaussian integration points,such as the coordinates,the Jacobians and the outward normal,are cal-
culated directly from the faces rather than from elements,and thus no geometric error will be introduced.
The BFM has real potential to completely integrate with CAD system, because its implementation can be
directly based on a CAD model through its boundary representation data. The structures with local small
features are directly used for analysis,when all of geometry features are kept accurately according to their
size in the real-world-coordinate system, instead of simplification for them. Numerical examples demon-
strate that the proposed method effectively simulates thin shell based on 3D elastic theory and the compli-
cated structure with detailed configurations in a simple way,and also provides more accurate results when
compared with the finite element method (FEM).

Key words boundary integral equations,boundary face method, CAD model, 3D linear elasticity prob-

lems



