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ABSTRACT

In order to generate meshes automatically for finite element analysis of complex
structures such as aircraft, a large number of triangular elements are typically created.
However, triangular elements are less accurate than rectangular elements, so it is difficult
to obtain a reliable solution. This problem can be improved through the meshfree method
using the back cell integration. However, this method also causes some problems such as
over-use of the integration points and inefficiency of the integral domain. In order to
improve these problems, a method of performing integration by setting the integral area
based on a node basis has been proposed, but in the case of incompressible material
problems, the numerical accuracy deteriorates due to the vibration phenomenon of the
solution. Therefore, in this paper, the modified meshfree method is proposed which sets the
integral domain as an element domain instead of the nodal domain, and the proposed
method improves the numerical instability caused by the conventional meshfree method
without decreasing the accuracy regardles of the shape of integral domain. The
effectiveness of the modified meshfree method is verified by using 2-D examples.
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Fig. 10. Result of Patch Test(MSCEI)
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Table 1. Comparison of Analysis Results
for Patch Test(Constant stress
test)

Type of Maximum Relative
Analysis Displacement Error(%)
FEM 1.0 0.0
MSCEI 1.0 0.0

- Beam Problem Test
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Fig. 11. Result of Beam Problem
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Fig. 23. Comparison of Analysis Results
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Fig. 24. Comparison of Analysis results
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Table 2. Comparison of Analysis Results
Using Triangular Elements for
Prandil’s punch Problem

Number Type of Relative
of Analysis Error(%)
Elements y °
FEM 55.3
SCNI 16.9
18X18 MSCNI 12.4
MSCEI 3.6
FEM 58.0
SCNI 51
108X108 MSCNI 53
MSCEI 0.3
FEM 40.7
SCNI 2.9
198X198 MSCNI 1
MSCEI 0.3

Table 3. Comparison of Analysis results
Using Rectangular Elements
for Prandtl’s Punch Problem

Number

of Type Qf Relative
Elements Analysis Error(%)
FEM 214
FEM(Hybrid) 17.0
9Xx9 SCNI 12.4
MSCNI 12.4
MSCEI 42
FEM 28.4
FEM(Hybrid) 1.2
54X54 SCNI 4.3
MSCNI 2.3
MSCEI 0.5
FEM 23.7
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Fig. 25. Comparison of Analysis results
Using different elements for
Prandtl’s Punch Problem
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