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1
R ulr u2 uj , U 5
[&,wi] = [€u, €2, &3,2€3,281,2€2, w3, w1, w2/,
[0, H;] = [ O, On, O3, Oy, 031, Opp, H3, H1, HaJ
[12]
Hooke
Onp= Cu€u+ Cp&n+ Ci3&s+ Riws, 9n= Cp&i+ Cu&n+ Ci3&s+ Riws, (1a)
a
O3= Cp€n+ Cien+ C3383+ Rows, On= Op= 20u€s+ Riws,
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031 = O3= 2Cu&i+ Rawi, O2= 0y = 20es€n, Hi= 2R3&1+ Kowi,
Hy= 2R3&x+ Kowz, Hz= Ri(€u+ &2) + R2&3+ Kiws.

Ci Ki , Ri
, Ceg= (Cu- Cp)/2.
&= (Oui+ Owy)/2, wj= G,
O ui = Oui/0x, i,j= 1,273
01011+ 0201+ 0303= 0, 0100+ 020n+ 0303= 0,
01031+ 0205+ 03053 = 0, O1H 1+ 02Ho+ OsH3 = 0.
(1)~ (3)
%3 ,
s X3 D
Oy = 0, 3w = 0, 530,;~ = 0, 8311;: 0, i,j= 1,2 3.
(4) (1)~ (3),
Op = Op= 2C0u&3+ Rswa, O3 = O3= 2Cu&i+ Riw,
Hi= 2R3&1+ Kw1, Ho= 2R3& + Kowa,
01031+ 0203 = 0, O1H 1+ Oofl2= 0,
& = §= Ouy/2, wj= 0;v, j= 12
(8) (5 (6 (7)
Cu-""ws+ Ry""v =0, R3-"7u3+ Ko = 0,
<%= 0%/0xi+ 0%/0x3.
CiKr— R3 Z0

uz3= Re®i(z), v= Re¥i(z),

Re , 2= x1+ ixz.

s X3 , .

. (9 : 3 @4

010+ 020= 0, 020+ 020n = 0, 01931+ 0= 0, O\H 1+ 02H2= 0.

(1b)

(10)

(11)



T -
Jxi+ 23 7 00 Op= p, O3 = Hy= Hi= 0,

B ?: 1 032: 0, Hz: 0, (12)

- c¢c< x1<— a, x2=0: 0= 0, Hy = 0,

a< x1< ¢ x2=0: Gp= 0, Hy= 0.

B 2

O3 = — p ,
Jxt+ x5 00 Op= Oy= Ho= Hi= 0,
X1 x3
7 —h = O = — = —
a2+ b2 1: 32 P, H2 q, (13)
- ¢c< x1<- a, x2= 0: Op=—-p, Ho=- ¢,
a< x1< ¢ x2=0: Op=-p, Hy=- g¢.
& o P
(9) (13) *2 //’——:>«\//
z= x1+ w2, i= J- 1, f(z) , ////-:/b _/ \/::;,/'/:/_
o _ & Y& o
= = 1 . /
Ox1~ dz” Ox2 'dz (14) -~ 7 7 /p’
1
f(z)= P(xi,x2)+ iQ(x1,x2) =
Ref (z) + ilnf'(z ). (15)
Cauchy- Riemann ,
0P 0Q 0P 0Q 16
Ox1~ Ox2 Ox2  Oxi (16)
(8) (5) (06), (10) (14),
Op = Op= Cu a%zﬁe@w Rgai_zﬁe‘bl,
, 2 2
3= 0= Cu4 axIRe‘PH R3ax1Re¢1, (17)
H1= KziRe(b1+ R3 iRe(Pb H2= Kz iRe‘l’1+ R3 iRe‘Pl.
Ox 1 Ox1 0x2 Ox2
(16),
O31— i02= CuPi+ R3di, Hi— iH2= K2d1+ R3%, (18)
C=d?/dz, b= ddv/ dz. (18) Op= Op=—Im(Cy ®+ R; 4’1), Hy=-Im(K> dy
+ R3%), f(z), Imf(z)= (f-f)/2i
Opn = Op=- L.[C44( q;1— _“PI)+ R3(¢;1— T1"1_)],
2i (19)

1 ’ —_ ’ —
Hy=- E[K2((bl_ b))+ R3( P @1)].
L , (13)
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Cu( $1— €+ Ry b1— b)) = 2pi,
2 EL.

Ko( b= &)+ R3(P—- @) = 2¢i,

(20)

ar b2AUL+ V(+ D)+ (= 1) Ji+ 9%+ 2k(1- %+ (1= ¢)*

@= W= 8d< ¥
a—_b 8d¢ (21)
20 d®+ 1)(1+ D+ (dP= 1) J(1+ %+ 2k(1- @)%+ (1- ¥
c+ Jt— a*+ b d*+ 6d*+ 1
d = a+ b ST (2)
4 z , T
L, W le) T LW (bi) i @ (=) T 1, W (= bi) T
a Ax(2d/(d*+ 1), - (d*- 1)/(d*+ 1)), a Av(2d/( d?
+ 1), (d*= /(d*+ 1)), 2 .
%2 @ 774. @
0]0]0) %OO -
TR\~ RRc % - 0 T ¢
®®®% \J
2
P = @lz)= (L)), ¥(E)= bi(z)= h(o(E)),
Uz)= $(L/S(L, hi(z)= V(/E(Y. (3)
(2) (20), c=o0= " |
- co
é(0)- _uw(o) (5 + 22 (o) =(% T(9]= 240,
¢(0)_—(L)L¢(0)+ R%[“’()—ﬁa(o)} —q—w(O)
do/ami(o- ¢) ,
1 _u I_u_ud R3 1J'_ud0_
2MiJt 0— é 2]‘[1'[(0(0) 0o- ¢ Cu 2T 0- C
Ry 1 wgo! C ) i wﬁo)
Cus 2Mi)x T (o) 0 €997 Z*p_Mzm o= ¢do (24)
I_ud_lj_(_z_ud Ry 1[99
2MJt 0- ¢ 2]‘[11@(0) 0o- ¢ K, 2TiJt 0— ¢
R; 1 ’( [ B w(o
KQZIIT]Tco(o) (o do= Kz 2]'[1 TO0-— d (25)
¢y d(o T Cauchy
2]T1J.T0—_le0— ¢re, ﬁLo—%do: ¥ (2, | ¢l< 1. (26)
(21),

S(y = (1- )| (d*+ 1
(9= é)[( . Jo1+ 9%+ 2k(1- &)+ (1- ¢

(d>- 1)(1+ k)(1+ &%) ]x
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{- et b giia- b)/{[2(d2+ 1+ &)+

842
(= 1) J(1+ 9%+ 2k(1- @)%+ (1- ;,)4]%}. (27)
(27), 0= 1/0, 0)’(0)/ w(0)=- 1/ 0%
¢ Y(e (1<, Taylor

$(¢) = Zo:anén, $(e) = _Zolbnzj", i< 1.
(A (25) $(o) F(o

?[%L Sa - Sy

( T ), (24) (25)
CO(0) w(O)
( 12l>1)
1 1 1 7 L
sy -y
Cauchy , |§|< 1,
Zﬂlrw(o) o-— _ZflTlT(o(O) (o d = 0. (28)
(28)  (27) (24) (),
c¢(4)+ ¢(é)— C;2R1T%&ld
()
, R i
$ 2+ ]?zwc)— ﬁ;mj‘m_
(27) , & (%) (12> , ( 1al 21
Cauchy
2JTJT0- zdo= d(oo) = - 14)2“ 2 ZF(y). (30)
(30)
qﬁ(c)+ 54 $ (g = %%F(é), ¢/(c)+11§—z (¢ = zl—g—jF(z_,). (31)
€(¢) = 211(;{54[2{—"}3—*1?(4) $(e)= 21?;6?’&1?(@) (32)
(23),
$z) = TLE_ 2pKa= gRs) Fie)
: G(8) T CiuKa- R} G(Y -
ll;()— ¢(§}_2i(qC44—pR3)F(é} (33)
WG9 T k- RE YY)
(18),
O31— 1032 = 2p1_u Hi- iH2= qu—&L (%)

G () G (%)
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03 O Hy Ho. , . z , (21)
= wl(z) (33)
, . [12] , ¢
I . F(g) . F(%)
K= JHPP*ETP ma KﬁI: lméllzﬁq m’ (35)
é: Ql .
(27)
2 2 2
m—»J(d+l)f(d—1)a+ (d+1)b7’ c7 . %
(30)
- (d’+ 1)(a+ b) -
F( ¢ v , 7. (37)
F(Z) - (a+ b) J2rd - 1) =t (%)
Jo (9 4 Jdr(d>- 1a+ (dP+ 1)b]
(33) (35), 2= 1 I
K= lima Ty ELEL _ plat b)Jd - 1) (9)
= SS9 J2d/(dP= Va+ (d*+ 1b]
L F(e) qla+ b) Jud* - 1)

(40)

K= lim2/T = = '
m= M g JS(¢ J2d[(d2— Da+ (d*+ 1)b]

111
1) (39) (400 , b0
KHI: P J?C: Kﬁl: q m
Griffith , [12]
2) (39) (40), a0 ,
KHI: p JE? Kﬁlz q JE?
" Griffith . 3

3) (39 (400 ., a b
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Analytic Solutions of Problem About an Elliptic
Hole With Two Straight Cracks in
One-Dimensional Hexagonal Quasicrystals

GUO Jun hong, LIU Guan-ting
( College of Mathem atics Science, Inner Mon golia Norm al University,

Huhhot 010022, P.R. China)

Abstract: By means of the complex variable function method and using the technique of conformal
mapping, the anti-plane shear problem about an elliptic hole with two straight aacks in one dimen-
sional hexagonal quasicrystals was investigated and the solution of the stress intensity factor ( SIFs) of
mode [II was found out. Under the condition of limitation, not only the known result can be obtained
but also the solutions of the SIFs at the crack tip to a circular hole with two straight aacks and a

cross crack in one dimensional hexagona quasiaystals are found out.

Key words: quasicrystal; elliptic hole with two straight cracks; cross crack; SIFs complex variable
function method



