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Abstract

The optimal mesh refinement has a meaning that error of the every element is within an
allowable level and in uniformly distributed. The adaptive mesh generation may be required to
achieve the optimal mesh generation. For the purpose of optimal mesh generation, an error
estimation and an adaptive mesh refinement are required.
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Using the adaptive mesh generation the second finite element analysis is performed with the
result of the first analysis. In the process the error estimation is required

In this study the adaptive mesh generation program for triangular element is developed, and
for a posteriori error estimation the stress projection approach is considered It has been found
the multigrid technique, where the error estimation and the mesh generation are combined in
multi-step of analysis, may be used efficiently in the finite element analysis.
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Fig. 1 Short cantilever beam

Table 1 Error norm values and the degree of
freedoom for short cantilever beam

(lipll /

NDOF | lipll lioll lipll / o
llolhx 100 | "/ P
12 144.71 | 352.26 41,080 6.732
40 13240 | 421.93 31.308 3.9087
144 82.87 | 450.23 18.407 2.0232
544 4750 | 458.43 10.360 1.0347
* NDOF : A= <,
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Fig.2 Convergnece rate for short cantilever
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Fig. 3 Adaptive mesh of linear elements
for short cantilever beam
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Fig. 5 Initial analysis model and adaptive
meshrefinement of third analysis
step
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Table 2 Comparison of storage size for the
stiffness matrix between Gauss
elimination method and lterative
solution method

lter. | Gauss Ll
No. | 2AY Lk
1 12 12
o 2 40 40
NDOF (A=) 3 144 144
4 544 544
1 66 66
2 696 232
}\A
NELEM (84 F) 3 8620 948
4 120188 3760
84.62
1 |84.62 (%) \
(%)
(NELEM/NTOT) . 28.29
oo | 2 (B8R | o
3 | 8257 (%) | 9.08 (%)
4 18351 (%) | 261 (%)
« NTOT : ZA8de] 84

Table 3 Comparison of analysis time bet-
ween Gauss elimination method
and multigrid analysis method

(using C.P.U Sparc 10 w/s)

method Gauss | ThA
AFEF| 2AY | Y

Iter. No. (sec) (sec)
1 12 0.290 0.290

2 40 0.370 0.490

3 144 0.940 1.450

4 544 11.420 6.890
Total 13.020 9.120
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