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O¬´ 1984 cuy��«#��N(� [1],

3nØÚ¢�þ®Úå�E<
�4�,�, Ù
Ôn5� (~X(�!1!>!^Ú�5�5�)

®�2�/ïÄ. 3 Landau �5nØµeS, ©
z [2—4] ïÄ
O¬�"� (X �) ¯K. 1989

c, 3¢�¥Äguy
O¬¥¹k"� [5,6], d
�, ù�+��ïÄ��
é��?Ú [7,8]. ïÄö
�æ^ØÓ��{¼�
O¬"�¯K�)Û).

©z [9] æ^S���{, ©Û
Êgé¡��O
¬¥� �, ¿�¼�
 £|�)ÛL�ª; ©
z [10] |^ Fourier C��{ïÄ
�gé¡��
O¬¥� Griffith �«, äkmM5. ©z [11] |^
6Ä�{ïÄ
�gé¡��O¬¥��/�«;

©z [12] æ^EC¼ê�{ïÄ
��¡NO¬
¥�ý��. þãó�ïÄ�Ñ´O¬¥�ü"�
¯K.

·���, "��p�^éun)á��Ôn
ÚåÆ1�åX�'���^. �éuO¬á�,

8ck'ù�¡�ïÄ�é�.

�©ïÄ��8�O¬¥Ú/ ��	/�

«��p�^. ?Ø
 �� �Ú	/�é�^
3 �þ�å�K�, ��
AårÝÏfÚ�^
3 �þ�å�)Û). d	, ��[?Ø
 �
é�«�K�.

2 ���§�Ä�)

�©ïÄ�Ôn�.Xã 1 ¤«. ��8�O
¬¥, 3	/�«�NCk�Ú/ �, O¬3Ã
¡�?É}�å τ∞ Ú2Â}�å τh

∞ ��^, ¿
b�	/�«÷ x ¶K���Ã��, α L«	/
�.  � u: z0(r0, θ0), Burgers ¥þ� (b//

3 , b⊥3 ).

du¤k|CþÑ� z Ã', ¤±C/AÛ�
§� [13]

εzx =
1
2

∂uz

∂x
,

εzy =
1
2

∂uz

∂y
,

wzx =
∂wz

∂x
,

wzy =
∂wz

∂y
;

(1)

* I[g,�ÆÄ7 (1OÒ: 11026175,11061019)!S��g£«g,�ÆÄ7 (1OÒ: 2009MS0102, 2009BS0104) ÚS��g£«p
�Æ��ÆïÄÄ7 (1OÒ: NJ08024, NJ10047) ]Ï��K.

† E-mail: nmglilianhe@163.com

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

086103-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 8 (2012) 086103

²ï�§ (�ÑNå) �
∂σzx

∂x
+

∂σzy

∂y
= 0,

∂Hzx

∂x
+

∂Hzy

∂y
= 0;

(2)

2Â��½Æ�

σzy = 2C44εzy + R3wzy ,

σzx = 2C44εzx + R3wzx ,

Hzy = 2R3εzy + K2wzy ,

Hzx = 2R3εzx + K2wzx .

(3)

ùp σij , εij Ú uz ©O�(f|�Aå!ACÚ
 £. Hij , wij Ú wz ©O�� f|�Aå!AC
Ú £. C44 Ú K2 ©O�(f|Ú� f|��
5~ê, R3 �(f|�� f|ÍÜ�5~ê.

ã 1 ��8�O¬¥Ú/ ��	/�«��p�^

r�§ (1) �\�§ (3), 2|^�§ (2) ��

C44∇2uz + R3∇2wz = 0 ,

R3∇2uz + K2∇2wz = 0 ,
(4)

Ù¥ ∇2 ���.Ê.d�f. d�§ (4) �� 
£�þ u ���L�ª, =

u = [uz, wz]
T

= Re [fu(z), fw(z)]T

= Re[f(z)]. (5)

ùp Re L«¢Ü, fu(z), fw(z) L«'uCþ z �
?¿)Û¼ê, þI T L«=�. éu�©¤�Ä
�Ôn�., E�þ¼ê f(z) �L«�

f(z) = f0(z) + f1(z), (6)

Ù¥ f0(z) ��É6Ä�|�', 3E²¡þØ

: z0 �	)Û, f0(z) �ÀJXe:

f0(z) = Aln(z − z0) + Bz. (7)

ùp

A = [A1i, A2i]
T

,

B = {B1i, B2i}T
,

(8)

Ù¥,

A1 = −b
//
3

2π
,

A2 = −b⊥3
2π

,

B1 =
R3τ

h
∞ − K2τ∞

C44K2 − R2
3

,

B2 =
R3τ∞ − C44τ

h
∞

C44K2 − R2
3

.

(9)

¼ê f1(z) �É��«6Ä�|�', Ø�«?�
	´)Û�.

d�§ (1), (3) Ú (5), ÷?¿l AB �Üå�

T =
∫ B

A

txdy − tydx

= C Im[f(z)]BA . (10)

ùp, Im L«JÜ,tx, ty Ú C �L«�

tx = [σzx,Hzx]T ,

ty = [σzy,Hzy]T ,

C =

C44 R3

R3 K2

 .

(11)

Ïd, 3	/�«L¡ θ = ±(π − α/2) ?�>.^
��

T (z) = 0 . (12)

�
¼�÷v>.^� (12) ª�E¼ê f(z),

Ú?��N�Xe:

z = ζ1/λ, (13)

Ù¥

λ = π/(2π − α),

ζ = ξ + iη.

ù���N�r z ²¡þ�>. θ = ±(π − α/2)

N��
 ζ ²¡�J¶þ. @o, 3 ζ ²¡þ>.
^� (12) ªC�

T (ζc) = 0, (14)
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Ù¥ ζc L«J¶þ��. �§ (14) �±U��

f(ζc) − f(ζ̄c) = 0, (15)

Ù¥, f L« f �E�Ý, ζ̄c L« ζc �E�Ý.

d � § (6), (12) Ú (15), ¿ � 5 ¿ � ÷ X J ¶
k ζ̄c = −ζc ¤á, 2|^)ÛòÿE| [14] �
�

f1(ζ) = f0(−ζ). (16)

d�§ (7) Ú (16), 3 ζ ²¡þ�¼�E�þ¼
ê f(ζ) Xe:

f(ζ) = Aln(ζ − ζ0)+A ln(ζ + ζ̄0)+2iImBζ, (17)

Ïd3Ôn²¡þ, ·�k

f(z) = A ln(zλ − zλ
0 ) + A ln(zλ + z̄λ

0 )

+2iImBzλ. (18)

3 AårÝÏf

d�§ (1), (3), (5) Ú (18), �±¼���Aå
|Ú £|�)ÛL�ª (N¹ A ¥�Ñ
(f|
Ú� f|�AåL�ª).

�²;�5nØaq, ½ÂEAårÝÏf�
þXe:

K =

 Kσzx − iKσzy

KHzx − iKHzy

 . (19)

d u 3 � « k à N C ¤ k � | C þ Ñ ä
k rλ−1(

1
2

6 λ 6 1) �ÛÉ5, �±r�§ (19)

U��

K = lim
z→0

(2πz)(1−λ)(tx − ity)

= lim
z→0

(2πz)(1−λ)[C f ′(z)]. (20)

ò ( f | Ú �   f | � A å L � ª � \ (20)

ª��

Kσzy = − 2λ

(2πr0)
λ
[(C44b

//
3 + R3b

⊥
3 )cosλθ0

+2π(C44B1 + R3B2)], (21)

KHzy = − 2λ

(2πr0)
λ
[(R3b

//
3 + K2b

⊥
3 )cosλθ0

+2π(R3B1 + K2B2)]. (22)

±þ(JL², Ú/ �==´3÷X x ¶�
�é	/�«�AårÝÏfk�z, ù�:�Ê
Ï¬N¥�k�«�/�aq. 3Ø�Ä� f|
��¹e, �§ (21) Ú (22) òz¤©z [15] ¥�
�A(J.

4 2Â Peach-Koehler å

|^©z [16] �Ñ�O¬2Â Peach-Koehler

åúª, d�«p���^3 ��þ�å�

Fx = b
//
3 σT

zy + b⊥3 HT
zy, (23)

Fy = −b
//
3 σT

zx − b⊥3 HT
zx. (24)

ùp σT
zx, σT

zy,HT
zx Ú HT

zy ´3vk ���¹e,

du�«��3�)�Aå, Ù�[L�ª�N
¹ B. éu�©¤�Ä�Ôn�., �§ (23) Ú (24)

�±L«�

Fx =
1

4πr0
(C44b

//
3

2
+ 2R3b

//
3 b⊥3 + K2b

⊥
3

2
)
[
(λ − 1) cos θ0 −

λ cos(λ − 1)θ0

cos λθ0

]
− [(C44B1 + R3B2)b

//
3 + (R3B1 + K2B2)b⊥3 ](2λrλ−1

0 cos(λ − 1)θ0 − 1), (25)

Fy =
1

4πr0
(C44b

//
3

2
+ 2R3b

//
3 b⊥3 + K2b

⊥
3

2
)
[
(λ − 1) sin θ0 +

λ sin(λ − 1)θ0

cos λθ0

]
+ 2[(C44B1 + R3B2)b

//
3 + (R3B1 + K2B2)b⊥3 ]λrλ−1

0 sin(λ − 1)θ0. (26)

� � u x ¶���¶�, = z0 = x0(x0 > 0),

±þ(J�±z{�

Fx = − 1
4πx0

(C44b
//
3

2
+ 2R3b

//
3 b⊥z + K2b

⊥
z

2
)

− [(C44B1 + R3B2)b
//
3

+ (R3B1 + K2B2)b⊥3 ](2λxλ−1
0 − 1), (27)

Fy = 0. (28)

ù¿�X�^3 �þ�å´÷X x ¶�, �éJ
���äÑù�å´áÚå�´ü½å.
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5 ( Ø

�©æ^��N��{Ú6ÄE|, Äk�Ñ

�¤�ïÄÔn�.�éA�E³¼ê, 3dÄ
:þ�Ñ
AårÝÏfÚ�^3 �þ�å�
)ÛL�ª. �©�(J�±^5ïÄ3�«NC
 ���U²ï �. � λ = 1/2 �, �Ã�	/
�«òz¤�Ã�k�«, �A�(J�±���
©�AÏ�¹����.

N¹ A (f|Ú� f|�AåL
�ª

(f|Ú� f|�AåL�ª�

σzx = (C44A1 + R3A2)(X2 − X1)

−2(C44B1 + R3B2)λrλ−1 sin(λ − 1)θ, (A1)

σzy = (C44A1 + R3A2)(Y2 − Y1)

−2(C44B1 + R3B2)λrλ−1 cos(λ − 1)θ, (A2)

Hzx = (R3A1 + K2A2)(X2 − X1)

−2(R3B1 + K2B2)λrλ−1 sin(λ − 1)θ, (A3)

Hzy = (R3A1 + K2A2)(Y2 − Y1)

−2(R3B1 + K2B2)λrλ−1 cos(λ − 1)θ. (A4)

ùp,

X1 =
λrλ−1[rλ

0 sin(λθ0 − (λ − 1)θ) − rλ sin θ]

r2λ + r2λ
0 − 2rλrλ

0 cos λ(θ − θ0)
,

X2 =
λrλ−1[rλ

0 sin(λθ0 + (λ − 1)θ) − rλ sin θ]

r2λ + r2λ
0 + 2rλrλ

0 cos λ(θ + θ0)
,

Y1 =
λrλ−1[rλ cos θ − rλ

0 cos(λθ0 − (λ − 1)θ)]

r2λ + r2λ
0 − 2rλrλ

0 cos λ(θ − θ0)
,

Y2 =
λrλ−1[rλ cos θ + rλ

0 cos(λθ0 + (λ − 1)θ)]

r2λ + r2λ
0 + 2rλrλ

0 cos λ(θ + θ0)
.

N¹ B �«Úå�AåL�ª

�«Úå�AåL�ª�

σT
zx =

1

4πr0
(C44b

//
3 + R3b

⊥
3 )

×
[
(1 − λ) sin θ0 −

λ sin(λ − 1)θ0

cos λθ0

]
−2(C44B1 + R3B2)λrλ−1

0 sin(λ − 1)θ0, (B1)

σT
zy =

1

4πr0
(C44b

//
3 + R3b

⊥
3 )

×
[
(λ − 1) cos θ0 −

λ cos(λ − 1)θ0

cos λθ0

]
−2(C44B1 + R3B2)λrλ−1

0 cos(λ − 1)θ0, (B2)

HT
zx =

1

4πr0
(R3b

//
3 + K2b

⊥
3 )

×
[
(1 − λ) sin θ0 −

λ sin(λ − 1)θ0

cos λθ0

]
−2(R3B1 + K2B2)λrλ−1

0 sin(λ − 1)θ0, (B3)

HT
zy =

1

4πr0
(R3b

//
3 + K2b

⊥
3 )

×
[
(λ − 1) cos θ0 −

λ cos(λ − 1)θ0

cos λθ0

]
−2(R3B1 + K2B2)λrλ−1

0 cos(λ − 1)θ0. (B4)
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Abstract

The interaction between a screw dislocation and a semi-infinite wedge-shaped crack in one-dimensional hexagonal quasicrystal

is investigated by the conformal transformation method and the perturbation technique. Analytical solutions are obtained for the stress

intensity factor of crack, and the force on dislocation. The effects of the dislocation location and the wedge angle on the image force

of the dislocation are revealed. At the same time the influence of the dislocation on crack behaviour is also discussed in detail. The

corresponding results of the sharp crack can be obtained as a special case of the present solutions (i.e. λ = 1/2).
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