, 28 4 Applied M athematics and Mechanics
2007 4 15 Vadl. 28, No. 4, Apr. 15,2007

: 1006-0887(2007) 04-0453-09 c , ISSN' 1006-0887

i

*

BEAES BRT. Bza. B O

(1. : 110168;
2 , 15000 1;
3. , 150001;
4. . 110006)
( ZAITE )
, 1
Riemann
Hilbert s
i : :
0346. 1 Y
I (k3]
[4-9]
[10-13] [1415]
I
RiemannHilbert s Muskhelishvili' '
) Cartesian ,
C ~ 1+ C ~ 5 = _’ 1
55 32 4“4 ayz P 02 (1)
* ©2005-06-20; 20070123
: (2005038199) ; ( 7JG04-08)
(1965—), , o

( E-mail: Inc_65@ 163. com) ;

( . Tel: + 86-45F86416375; E-mail: hiwg@ 0451 . com) .
453



Cu Css , P , W z (391 Atkinson [5.9.15]

&= v - Tk+ Ty, (2)
n ,T 1

w = Re| ¢(§)drl, (3)

n - (3 (1) ;

Css+ CuT?’— 7= 0, (4)

(1) ; ) - (4

T(M)= i J(Cs— PB)/Cas. (5)

[2, 58, 18]
) y = 0 :
Lw R
WOZ Lw T?cz— LT\?z; T}O = -l;sz; (6)
LT. LT, :
woz a%LW, T(a)c = aa_tLsz, T? %EZ; (7)
_ 1 _ F(U] Qw’_ 1, [F(T)

Te= JReF(T), Te= c ! e[ T(T )] P CMRG[T(T)]' (8)

f(Y= F(O/T(T), (8)
C
= LR (Um0 = EEng (v, 8- Lrg(. (9)
Yy = O 5 P ’
N V1 V2 X , V1> V2>
1 . y=0,- o< x< 00 ) ,
[59.15]
(9 .
[59,15]

R V(D CW = Ref (T CWY,
x <= Vot x> Vit. (10)
12

?

1 ¢/ < Csz’/d”

[59,15]

2

f(;)(T) = m(Tn(D, fPT) = m(Da? (T, (11)



I 455
W) - ALCE - PTTCE (- pYT)
JecT =072 el (- P/ Cl” (12)
. D 00, 0D
n(z)(T) = 1+ J(C§51 gl 2)/044: ’
JcF- 07T/ ¢
m(y
Rem(T) = 0, T<- Vo T> Vy,
Imm(7T)= 0, - Vo< T< V. (13)
(9) (11) (12) (13)
, m( ) )
[59.15]
t=20 > R Cartesian
’ x=y , Vi 2
, Vi> Va> (,
Te(%,0,t) = fi(x, 1), - Vo< x < Vi,
14
w(x,(), t) = Oa x <— Vot x> Vit. ( )
T= «x/t, [19-20] 18(x) = §(x/t),
Re[f (DT (V)] = f2/ T, §T)], - < T< Vi, §
Ref(T) = 0, T<- V2 T> V. (15)
S m(T) (11) , m(T)
m(T=f[LYT], (16)
Keldysh-Sedov
Rem(T) = 0, T< - V2 T> Vl,
(17)
Imm(7T)= 0, - Va< T< V.
[2-23]
m( T =Q[(Vi- T, (Vat+ TJ. (18)
(9 (11
111 , il
s , Keldysh-Sedov
1) t=20 , P ,



456

Vi V» x , Vi> V2> 0, y=0
™) = ™Y =- P§x), - Vat < x < Vit,
wV— w® = 0, x<— Vot x> Vit. (19)
L= 1, T= x/1 L9201 (6) (9) (11)
(19) 1
Re[T”)(T)m(T)n”)(T)] - Pt§(x)=- P& T, - < T< V. (20)
m(7T) :
m(T=§T/T, (21)
g - < T< Wy . (7T .n(T)
Iy - Ta< T< W : . (20
Re&(T) = 0, T<- V2 T> W,
{Ima(r): 0, - Vo< T< Vi (2)
(2623 Keldysh-Sedov (22)
A
T =
Y J(Vi- O(Va+ T’ (B)
A .
., (23) (21)
A
m(7T) = .
N (24)
(24) (200 (5 , T O , A
Ao PNV (25)
n [(cZ/ci¥)n?(0)
(24) (6) (9 (1) y=0 T w
Ks(t)
AR - PYT/CE
R N s vy y s oy K LS
x<- Vot x> Vi, (26)
I N A 2)
v CZE’RGL T Yvir T (Ddt - s e ()
0o — AJCE - 0Py
K (1) = Jip, Jo(x= Vi) " e e e (T -
ZJT J(C(z) QZ)V)/CAM (2)
14 %
Vi [(Viz Ve (V). ()
TP AJCR - PV CR ) o
K5/ (1) = ng [- D x+ Vat) o T Ty (7) =
| Jom Jic& - p”? V%)/cﬁf’nm - ()

Vo [(Vi+ Vo)t (-



il 457

(2) (29 x Vit x = Vat
2)
TV = T2 =- PH(x), - Wt < v < Wit, "
w(l)— w(z): 0, x<-= Vot x> Vi, ()
H(x)  Heaviside , H(x)= 8x).
: L= 1. (7) (9 (11) e
(30) 1
R/ T (Um(On? () == PH (x)=- P§T), - Vo< T< Vi.  (31)
m(T) :
m(T)=§T/T, (32)
&7 - V2< T< Wi : T(T ,n(T)
g7 - Va< T< Wi : . (3D
{Reg('f) = 0, T<- V12 T> 1y,
(33)
m&T)= 0, - Vo< T< V.
[2v23) Keldysh-Sedov (33)
~ A
U e 9 )
A .
(34) (32)
m(T) = A - (35)
T (Vi- T(Va+ )72
(35) 3) (5 ., T-O0 A,
P(viva)Y?
A=- . 36
n [¢Z/cE n(0) (%)
B cil cal
c1 c2 (c1> ). 5
Ca= JCs/P( ).  Ixl> Cat , Im/T(T]= 0,
Oa Yy = ) Cdt.
(35) (7) (9 (11 ) y=20 T: w
Ks3(t)
1, A J(€F - PP T)/cld
b = L ; e U(Vie T)(Vatr T 2" (Dde =
vid Jc¥ - PV T/ g
- Re c (T V[ T+ Vz)]3/2n (TdT,
x < - Vzl x > V1l, (37)

_ L ”’“”_ A &)1t
v el T vy g (V4



458

- Vot < x < Vit,

K5 (1) = lm J[2(x~ Vit
oA Je - 7T/ CW
RGJZ T (T Vi (T+ Vo)) " n(T)dT=
A J(C(2) d2)v2)/c(2) (2)
2 2 Vivie Vo)¥? (),
K% (1) = Jim [= 2(x+ Vo) x
- A J(c 1)/l
RI T (Jr(_ géu(i v))]“ R
A J(C% p“)vz)/am )
2 2 Vi(Vi+ Va)¥ (= V2)-
(39) (40) 0.00 | of o0 |
[24]
(28) (29) (39) (40
., 2 3

C% = 2C%% = 10.00GPa, P? = 2.7% 9.8 x 10° N/ m’;

(3)

(3)

(40)

(L Hospital )

C% = 2€4 = 16.00GPa, PV = 7.8% 9.8 x 10° N/ m’;
Vi= 300m/s; V2= 250m/s; P = 200 N.
2500 " 0.35
= — K§V (1) KO
§ 2000p T K (2) Rk - K1)
E £0.25
= =
X1 S0.20
5:210001\-, %20.15 //,/‘
CRAY Sowof
Z R 1 = A
g W \\\\ < 0.05,
N P S of
0 4x10-% 8x10°° 12x10°* 16x10-* 20x10™* 0
t/s
2 K5 (1) K¥(¢) 3
t t
(28) (29) .
2 2 2 2;
[ 25-26] R
’ 0 ,

[ 27-30] ,

TAx10°% 8x10°¢ 12x10°*

t/s

(

16x10-* 20x10°*

KSY (1) K5 (1)
1.
39) (40)
, 3.



I 459
1 K{V (1) K5%(1) t

/s 2% 1074 4% 1074 6% 1074 8x 10~ * 10x 107 *
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Abstract: By application of the theory of complex fundions, asymmetrical dynamic propagation

problems on mode Il interface arack are studied. The universal representations of analytical solutions

are obtained by the approaches of self-similar functions. The problems researched can be facilely
transformed into Riemann- Hilbert problems and analytical solutions to an asymmetrical propagation
crack under the condition of point loads and unit-step loads, respedively, are acquired. After those

solutions were used by superposition theorem, the solutions of arbitrarily complex problems could be

attained.

Key words: complex functions; mode IIl interface crack; self-similar fundion; analytical solutions



