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Fig.1 Element distribution near a corner tip domain
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Tab.1 Influence of noteh tip element size on the generalized stress intensity factor

ld ;I PR i Noda fi"
) i3 oda
PRI 0.1x0.1 02x0.2 0.5%0.5 1.0x 1.0

K, /o 1.154 1.158 1.158 2268 1.156

0.67 L

Ky, loll" 0.000 0.000 0.000 0.032 0.000

K, 1ol 1.028 1.028 1.027 1.025 1.042
0.10 L

Ky, lo0l" 0.000 0.000 0.000 0.000 0.000
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Tab.2 Generalized stress intensity factor at corner tip o of double diamond hole in horizontal distribution

0° 30° 60° 90°
Ild L L . o
MATf# Nodafif™ M Nodafft MATf#E Nodafif™ METfFE Nodaff
1/10 0.999 1.000 1.028 1.042 1.116 1.148 1.268 1.293
1/3 1.025 1.018 1.043 1.062 1.143 1.164 1.280 1.299
172 1.060 1.048 1.071 1.092 1.182 1.190 1.297 1.317
2/3 1.127 1.112 1.132 1.156 1.243 1.252 1.353 1.374
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Tab.3 Generalized stress intensity factor of double square hole in different position distribution

K, 1ol Ky, ol
l/d -
Bty Ansys fift Noda fi#? METf# Ansysfit Noda fi#?!

Ik 1/10 0.596(1 967) 0.600(4 460) 0.591 2.234 2.241 2.208
S 1/3 0.658(1 202) 0.663(4 555) 0.650 2.292 2.299 2.192
4y 12 0.728(1080)  0.735(4230)  0.710 2432 2.449 2311
i 2/3 0.776(833) 0.780(4 100) 0.748 2.667 2.670 2.496
12 1/10 0.593(1 752) 0.597(3 320) 0.591 2.232 2.267 2.208
= 1/3 0.513(1 548) 0.516(2 920) 0.507 2.046 2.060 1.946
o 1/2 0.379(1 234) 0.381(2 760) 0.379 1.899 1.908 1.790
i 2/3 0.242(1 172) 0.245(2 720) 0.248 1.873 1.879 1.757

1/10 0.595(4 738) 0.608(8 290) 2.234 2.282
4/50 1/3 0.622(3 132) 0.635(4 690) 2.407 2.458
g 12 0.661(2832)  0.675(3 772) 2.685 2.738

2/3 0.726(4 434) 0.739(6 484) 3.257 3.299
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On Interference of Singularity Stress of the Polygonal Holes

Chen Mengcheng', Ping Xuecheng', Liu Wanhui’, Xie zheng’

(1. School of Civil Engineering and Architecture; 2. School of Mechanical and Electrical Engineering, East China Jiaotong Uni-
versity , Nanchang 330013, China)

Abstract: A new hybrid finite element method is proposed to compute singular field near the hole corner of two
interaction polygonal holes in an infinite elastic plate. Firstly, a super corner element is constructed to determine
the strength of the singular field by using the varied principle of functional in which independently assumed
stress and displacement variables are extracted from numerical eigensolusions. Then, the super corner tip ele-
ment is conjunction with the conventional 4-node quadrilateral elements to establish a new FEM model. Finally,
two numerical examples are given for an infinite plate containing interacting double diamond or square holes.
The numerical results show that present method, which has its popularity and efficiency, gains satisfactory re-
sults with fewer elements and higher accuracies.

Key words: elasticity ; double polygonal holes; generalized stress intensity factors; hybrid finite element method



