. 26 12 (2005 12 )
Applied M athematics and Mechanics

1 1000_.0887(2005) 12_1459_04

AHE, ®E4&

(1. . 310032
2. , 056038)
(X R H
0753 .3:0347.4% 1; 0343. 1 A
1984 1=
[4],
2 9
. - L6
2 2 o 2 2
z , 0.=0,
O, = 0= Cut:+ R44Exu Oyz = 0@' = Cu afz + R44Eyz; ( 1)
2004_06_18; © 2005.08_17
(10372016)
(1964—), s s ( .Tel: + 86.571_88320252; Fax: + 86_

571_88320130; E_mail: wangminzhou@ sohu. com)*
1459



by ),

1460

sz: Hzx = R44a'z+ K44Exz; Hyz= sz: R448yz+ K44Eyz.

(6)

(7)

(10)

1 Ou: 1 Ou: 1 Ow: 1 Ouw:
& = Zax’%z: Zay’Exzz Zax’Eyz: 2 Oy
00, 00, a pazuz 0H. OH,. B pazwz
ox © oy ~— " 0F Ox * oy ~— T ot¥’
p ° N L]
» 9% Hi § Ej , Us
z , Cu Kaa , Ru
(Hh~ (4,
2 2 azuz 2 2 azwz
C44-' u; + R44 w; = pat27 R44 uz + K44 w; = pat27
2 Laplace = Bt e CuKu— R 70, (5)
2 _ 9 K azuz R azwz
BT CuKu- RUTH 02T Mol
2 2
2 _ p a w; _ a u; R
CoWeE C44K44— R4214 C44 at2 R 8t2
Hx,y, 1) b(x,y,1)
w= aP- Rud, w:= Rud+ ad,
a= [Cu— Ku+ [(Cu— Ku)’+ 4R34]/2° (6) (7)
: 2 . 19%¢
g LOEP o, 1070
st 0% 53 0t
S1 S$2 ’
s= J&§/P (j=1,2),
&= [Cu+ Ku+ J(Cu- Ku)*+ 4R%]/2,
€2= [Cu+ Ku— [(Cu- Ku)'+ 4R%]/2:
(1) (2 (9 b b .
¢ ¢ R (9),
s z ,  Burgers b Opt= (0,0, b3”, 0,0,
b Burgers bt

Burgers .



1461

(T

y{lvuzdl= by, flwzdzz by

b(x, y1) = S by =
i = E}'y,]— 1727A7B °
(12) A B

(11)

B 2
arctan arctan xL

1 Il
abs — R b3 .
a’+ R?m

Il 1
abs + Ra4b3

2 2
(I+R447

_ %[ 2 By
w(X, y,t) = ZT[(a2+ R42;4) [aarctanx_ W

Blz Bzz i]
X- W X vp| Resabs |

2
+ Riarctan

arctan — arctan

By

wi (X, y,t) = +R )|:

@f—\|

Bly

arctan X —

Vi

R44ab3Hi| °

- arctanX

Vt

3
B

v L] o2
SR G

8uz 5 du Ow:

8y+ H.. o

+ H, %‘”] de dy =

ik R
8].[111

ro ) 5
ke= A (C44a + KuRu+ 2aR%)(Bi+ Bi')+
B*(Cua’+ KuRu—- 2aR%u)(B+ B'),
ko= OVRu+ a®)(AB'+ B*B')e

Eshelhy

S2

By
X_

Il
VJ b3 +

BX
_ZVJbgl+

2
arctanX - W + a arctanX

ke R
8]‘[1“ ;

18],

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)



1462

(1]

(2]

(5]

(6]
(7]

[ ]

Shechtman D, Blech I, Gratias D, et al. Metallic phase with long range orientational order and no
translational symmetry[ J] . Physics Review Letter , 1984, 53(20): 1951 —1953.

Levine D, Steinhardt P J. Quasiaystals: a new class of ordered strudure[ J]. Physics Review Lei—
ter, 1984, 53(26) : 2477 —2430.

Ye H Q, Wang D N, Kuo K H. Five fold symmetry in real and reciproca spaces[ J]. Uliramicroscopy ,
1985,16(2) : 273 —278.

Zhang Z, Urban K Transmission electron microscope observation of dislocation and stacking faults in
adecagonal Al Cu_Co alloy[ J]. Philosophical Magazine Letter, 1989, 60( 1): 97—102.

Yang W G, Wang R H, Ding D H, et al. Linear elasticity theory of aibic quasicrystals[J] . Physics Re-
view B, 1993, 48(10): 6999 —7002.

[J]. ,2000, 30(2): 161 —172.
) ) . [J]. ( ),

2001, 18(3): 63—65.

Hirth J P, Lothe J. Theory of Dislocation [M] . New York McGraw Hill Book Company, 1968.

Moving Screw Dislocation in Cubic Quasicrystal

ZHOU Wang min', SONG Yu hai’
(1. College of Mechanical &Electrical Engineering, Zhejiang University of Techndogy,
Han gzhou 310032, P. R. China;
2. Department of Mathem atics and Physics, Hebel Institute of Engineering,
Han dan , Hebei 056038, P.R .China)

Abstract: The elasticity theory of the dislocation of cubic quasiaystals is developed. The governing
equations of anti plane elasticity dynamics problem of the quasicrystals were reduced to a solution of
wave equations by introdudng displacement fundtions, and the analytical expressions of displace-
ments, stresses and energies induced by a moving saew dislocation in the cubic quasicrystalline and
the velocity limit of the dislocation were obtained. These provide important information for studying
the plastic deformation of the new solid material
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