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Boundary Element Analysis for the Plane Elasticity Problems
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Abstract ;. Based on the extended Stroh method, a boundary element analysis was conducted for the plane elas-
ticity problem of finite-sized icosahedral quasicrystal plates with elliptical holes. Firstly, the extended Stroh
method was used to study Green’s function for the icosahedral quasicrystal, to obtain the fundamental solu-
tions of displacements and stresses of the plane elasticity problem about infinite-sized icosahedral quasicrystal

plates with elliptical holes. With these fundamental solutions, the weighted residual method was employed to
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establish the integral equations within the domain and on the boundary, and the linear interpolation functions
and the Gaussian integration were used to discretize the boundary integral equations and the domain integral e-
quations with unknown variables, respectively. Furthermore, the stress at the hole boundary was numerically
solved, and the numerical results of the finite-sized plate were compared with the analytical solution of the infi-
nite-sized plate to demonstrate that, the analytical solution of the infinite-sized plate cannot be used for the a-
nalysis of the finite-sized plate with the ratio of the plate size to the hole size below a certain threshold. Finally,
the effects of the plate size, the hole size, and the inclination angle on the stress at the hole boundary were ana-
lyzed under tensile loading in the vertical direction. The results show that, the variation of the plate size along
the vertical tensile direction has a more significant effect on the stress at the hole boundary. As the elliptical
hole size increases, the stress concentration phenomenon becomes more pronounced. If the major axis is per-
pendicular to the vertical tensile direction, the inclination of the elliptical hole will mitigate the degree of stress

concentration at the hole boundary.

Key words; icosahedral quasicrystal; Stroh method; elliptical hole; finite size; stress concentration factor
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Table 1  The change of the stress concentration coefficient with a

a/(°)
0 15 45 75 90
stress concentration coefficient 5.098 2 4.767 9 3.651 6 2.258 2 2.018 6

HI 1l 9 e 1 mT A1 ZEAM B VR 2 HA ity phy 2K SF- 5 ) 1) 3 7 o) e 2 g sk 2 oy, 7 T 4 v R B8 /)N BV
R AE L R ES ey e B Wi OB RS E A iy E = VI E G RE 8 = L i A E AW EOR S RS E A iy
AT R B v R AU
4.4 WEEIFLIB{LEIZLL

ZIEE 1 FRtRL b = 0, I 50 15 N+

K’ =limA/21T (x, —a) oy, (39)
K ARG T ﬁ?ﬁfl?
K'| =11mA/21T (x, —a)H,,, (40)
ifﬁ“%‘@clﬁﬁﬂﬁfﬁﬁf‘?% 2a/W BYZEAL, INTET 10 Fir.
2
0.003 5
0.002 5
K, 1 Ky
0.001 5
oL 0.000 5
0.1 0.3 0.5 0.1 0.3 0.5
2a/W 2a/W
(a) FTIN I EE R T (b) AL 1% 7 B P 5
(a) The stress intensity factor of the phonon field (b) The stress intensity factor of the phason field

10 BLAHRIE T 20/ W (LA
Fig. 10 The variation of stress intensity factor with 2a/W
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