B A A1 T ] Applied Mathematics and Mechanics
44378 202347 A Vol.44 ,No.7,Jul. 2023

© N FHHCF R % 9 %6 4% 1SSN 1000-0887 http ://www.applmathmech.cn

—HARNTERERUM B EE LRI E &
FAR, REF, LEE

(1. TER2E G020, 4RI 750021
2. TEREHAEER, 81l 750021)

WE. FIAEA RIS T IE S A I AT 1) Liouville 2 ¥, SRR T — 27505 i HL ME & BUR K}
FEAE BT AE P R AL RS P s 8L R T & — AR 45 PR T2 80 B P A, IR 25 T
FB i g B R (L5 75 - AR L 737 I 5 B TR 7 R B 5 3 TR 7 ) 1) 23 s BB B89 43 BT T Aamg 2
5HEG R SR8 B R AR R sZ i WU S5 5 b mT DL UK B RN, 800k
5 B IR B 2 B0 5 R TR B DR B SR R B R B LR TS R, ARSI LA s R IR Eimi AR
FAT , 4802 v 7580 13 R - Bifi 7 4 801K 5 O o 1) 728 A et A S AH [R5 485 SR AT 8 e H o o BURA R R 182 T ]
B —E IS S,

x 8 W i SHRARERIMR;  FmkgRa; BRI, BRERT

FESES: 0343.8 XERFRERAD: A DOI; 10.21656/1000-0887.430111

Research on Interfacial Collinear Cracks Between 1D
Hexagonal Piezoelectric Quasicrystal Bimaterials

LU Shaonan', ZHAO Xuefen’, MA Yuanyuan'
(1. School of Mathematics and Statistics, Ningxia University, Yinchuan 750021, P.R.China;
2. Xinhua College, Ningxia University, Yinchuan 750021, P.R.China)

Abstract: By means of the analytic continuation, the singularity principal part analysis and the extended Li-
ouville theorem in the complex function theory, the anti-plane elastic problem of interfacial collinear cracks be-
tween 1D hexagonal piezoelectric quasicrystal bimaterials under concentrated loads, was addressed. The closed
solutions for biomaterial interface containing 1 and 2 finite-length cracks under concentrated loads were de-
rived. At the same time, the crack tip field intensity factors (including the phonon field, the phason field stress
intensity factors and the electric displacement intensity factor) were given. The effects of the ratio of the exter-
nal load to the coupling coefficient on the intensity factor variation of the crack tip field were analyzed by nu-
merical examples. The numerical results show that, the intensity factor of the crack tip field increases with the
crack length and with the ratio of coupling coefficients, while the electric displacement intensity factor keeps
almost unchanged. The field intensity factor of the crack tip varies with the crack length in different styles under

different loads. The research results provide a theoretical reference for the design and preparation of piezoelec-
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tric quasicrystals.

Key words: 1D hexagonal piezoelectric quasicrystal bimaterial; interfacial collinear crack; complex function
method; field strength factor
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Fig. 1 A 1D hexagonal piezoelectric quasicrystal bimaterial with collinear interfacial cracks under a concentrated load
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Fig. 2 A piezoelectric quasicrystal bimaterial with an interfacial crack subjected to a concentrated load
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Fig. 3 A piezoelectric quasicrystal bimaterial with 2 interfacial cracks subjected to a concentrated load
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Table 1  Elastic constants of 1D hexagonal piezoelectric quasicrystals

material Cy, /GPa K, /GPa R, /GPa els /(Com™2) el /(C-m™2) €, /(107 C2-N"l.m™2)
1 70.19 24 0.884 6 11.6 1.16 5
2 50 0.3 1.2 -0.318 -0.16 0.082 6
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