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Improvement of the Accuracy of Zooming Analysis Using Overlaying Mesh Method
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Summary

The overlaying mesh finite element method, which uses global and local mesh that overlies each
other, is applied for 2 dimensional elastostatic problem and plate bending problem. The results are
compared with the traditional zooming analysis, in which displacement or load boundary conditions
obtained by global analysis are given to local analysis. It was shown that while the accuracy of
zooming analysis greatly depends on the size of the global mesh, the overlying mesh analysis
generally gives quite good results even when coarse mesh is used in global analysis. Also the method
that repeat local and global analysis iteratively is proposed, which makes it possible to use general
purpose FEM code in overlaying mesh method, and it was shown that using under relaxation the

convergence speed increases.
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Fig. 3 Plate with Circular Hole (1/4 Area)
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Fig. 4 Global and Local Mesh for 2D Problem

Table 1 Number of Nodes and Elements for 2D Problem

Elements Nodes
Coarse Global Mesh 20 31
Fine Global Mesh 500 551
Local Mesh 800 861

Fig. 5 \ZCEA A v ¥ 2B X AEHHER. Fig. 6 [CHWEIC
L ABREM RS 212X~ I v VBN OEE, Fig, 7 \2EK
WEBEREERS LA — 3 Vv BT OBRERT. F1
FNE—FN Ay aOlLELY)OBROFRETO
von Mises IG 1 &2 HE £ hH 1 12 Fig. 4 \ZR 0D HMHNIZHL -
THb, EH (vef) IBBHET, @FETO—FINV Ay
ERUY A XIZHE L TR T LBETH D, 2008
BITEERD 2 BEOFI—NVRA Y S 2 CEF T2 125
BOWERTH D, Fig. 5~T#RETb»rs L)1, ES
Ay aBI KB 2 DOBFICHRTE DS
%L:i&‘/\ﬁgk&’)f\/\éo

3.3 tRMASRIE

JIz, AETRIEICH L TES Ay V2 k28R T 4,
Fig. 8 IZRT X512, 79 v 7DH 5 100 mm X 100 mm X 1
mm DEFBRD 2 5y 7D EVWAIZEEL. 2TV 7 Dd
AENCETIC 2keffmm WEE T4, FUu—sN0, O—7
WXy vaDA A—-JH% Fig. 9 IIRT O— VX y
Dok LTIIERY 24X121208 L, BEEL LTIZ4 848
Mindlin (REZ* A\ 72,

B L U CREERE 24X24 D A v 3 o % AV TR
L7zbDEHW, Fig. 10 \[ZBRBOILIOMERT, 4
X4DTA =NV Ay ¥ 2|23 T HEE Ay 2B, BAL
WCEAX—=3I VY FBTOINGHR (T—A NV Ay a2 DFER
DH) % Fig. 11 IZRT, A—I P FBNTIRZ I v 7 DR
D DIEHERREL ERTETVLZVOIIZX L. ESAY ¥
2FHCIRIBHERZREHTETWLDY bbb, ZHITH
LTSNV RBREAXA D Ay L aTIIHET X, &

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

200 H AR S
18 T T T T T T T
16 ) ref. ]
using coarse global mesh -------
o 14+ ~\using detail global mesh -------- 1
LS 12 AN -
w
v 10 |
g sl
.
< 6 -
(o]
> 4 +
2
0 1 ] 1 1 i 1 1 1
0 10 20 30 40 50 60 70 80 90
theta
Fig. 5 The Results of 2D problem
(Overlaying Mesh Method)
18 I 1 1 T T T T 1
16 b= ref. N
- using coarse global mesh -------
@ 14 sing detail global mesh -------- =
) N
s 12F ™ -
o 10k T
2 sl
£
= 6 -
o
> 4 |
2
0 1 1 1 ] 1 | | 1
0O 10 20 30 40 50 60 70 80 90
theta
Fig. 6 The Results of 2D problem
(Zooming by Boundary Load)
18 T T T T T T
16 I ) ref. .
) using coarse global mesh -------
o 14 sing detail global mesh -------- ]
g 12 ‘\\‘
o 10 LN
2 sl ‘
= L
& 6 N T T
S 4 R T
2 =
0 1 1 L i 1 1 ! |

0 10 20 30 40 50 60 70 80 90
theta

Fig. 7 The Results of 2D problem
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Fig. 10 Reference Result (24x24 Mesh)
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Fig. 11 Results with Coarse Global Mesh (4x4 Global Mesh)
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Fig. 12 Results with Detail Global Mesh (8x8 Global Mesh)

Table 2 Comparison of Stress Intensity Factors

(kgf mm?%)

Global Mesh 4X4 8X8
Overlaying Mesh 1.295 X 10* 1.350 X 10?
Zooming by Disp. 0.735 X 10> 0.910 X 107

Reference 1.365 X 107
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Fig. 13 The convergence of Iterative Method
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