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, Cy Css , P , W z [7.1719.22] Atkinson
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&= x - Tk+ Ty, (2)
n ,T 1
w= Re| ¢(&dn (3)
1 . (3) (D ,
Css+ CuT’>— PP = 0, (4)
(1 . P(E)
(49 2 ) ,
T(M)= i J(Cs— PT)/Ca. (5)
y=0 7, 1719,22]
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w'= Lw, T.= LT, T.= LT, (6)
LT, LT, ,
o_ 0, o _ O, 0
w'= S, o= 31T, To= LT, (7)
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(m+ n) (m+ n) . m n ,
[1.3.22] [7, 1719, 22]
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x tReF( )s Tu C44tRe T(T)l> 0T C44Re T(T)l” (8)
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f(T)= F(D/T(T), (8 B2
W= AR vy - CErgrr, 22 gy (9)
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t=0 ,
¥y . Vi V2
, V1> V2> O,
To(x,0t) = fi(x,t), - Vo< x < Vi,
w(x,0,¢) =0, x<— Vat x> Vit.
T= x/1, (9) (4% 18(x) = S(x/t),
Re[f (DT (V)] = fof T. 8 T)], - < T< Wy,
Ref(T) = 0, T<-V, T> V.
(9 , fY
(D= f[TLYT].
Keldydh Sedov
Re’g(T) = 0, T< - V2 T> Vl,
m&T)= 0, - Vo< T< V.
[26- J’
§Y=0Q[(Vi- U, (Vat ] .
(9 (5
4
Sedov , .
1) t=0 , , Vi V2
Vi> Vo> 0, P
< Vi . y=20 ,
Te(x,0,t) =— PS(x - a), - Vot < x < Vit,
w(x,0,¢) =0, x<— Var x> Vit.
L= 1, T= x/1 [+
(15) 1
R/ T(T)f(T)]=- Pt 6(x— a) =- P§ T- a), - Vo< T< Vy,
VAQU :
F(T= &T/(T- a).
, YT - Vo< T< W1 , T(T)
- o< T< Vy . , (16)

Re&(T) = 0, T<- 1 > W,
m&T)= 0, - Vac T< V1.
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[ 26:28) s Keldyshk-Sedov
A
4 - J(Vi- OVt T
A .
(19) (17)
£ = 4 ,
(T- @) J(Vi- O(Va+ T
(20) (16) (5 , T a A
Pl[(Vi— a)(Va+ )]
A= .
T J(Css— @)/ Cau
(20) (5) (6) (9 y=0 Te w
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1 /! / A
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_ Rel{r/_ L(Vi= D(Vo+ T b o
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 Cu J_1 x- Yo ol
- V< x< Vit,
,ar= ViVak (Vi- Vyja= @ bi= Vi- Va- 2a. [29]
0o — A f(Cs- PP)/Ca ]_
I L (T- o) J(T= Vi (T+ Vol
o J(Css— PV3)/ Cus
(Vi- a) J(Vi+ Vo)t~
2) A J(Cs— PP)/Cu ]
K37 (t) = Lup J= 20(x + Vat) [l T ) [T (T V)
Jon J(Css— PV3)/ Cu
(Var ) J(Vix Vo)t
(1) (2 x Vit x  Vat
2) x= a , a
T,=- PH(x- a), - Vo< x < Vi,
w(x,0,¢) =0, x< = Vot x> Vit.
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: : L=1, (7) (9 2]
(26) 1
R/ T(T)f(T)]=- PH (x— @) = Pad(T- a), - Va< T< Vi (27)
ST :

ST =&/ (T- a), (28)
YT - Vo< T< W . (Y : g
- V2< T< V1 . y (27)

Re’g(T) = 0, T< - V2 T> Vl,
m&T)= 0, - Vo< T< V. (2)
[2628] Keldysh-Sedov ~ (29)
g - A 7 (30)
[(Vi= T(Vet T]77
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(30) (28)
A
NI TR The (3
(31) (28) (5, T  a A
¥2
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Iy T(T)] = 0, 0 : y=0
Cdt.
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b = L, T (i (e 7T
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C
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[29]
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Capa; Joo T KJ} J; T- B 2J;1 KJ)?
2 )
I— - N LS FI T ljln X+ o, _b d[l}:
T Jai T-a "2 [aq Jai T-a "2 Ja| LT
1 JX + JZ b1
TJa—l]n T— 4 * 5 Ja_1 -




il 1167

1
J_IT(f+ Ja)/(T= @+ bi/(2 Ja1)
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(K= bi- 2bia)ba- 4abia+ 2K | X+ Ja b L[
X 3/2 11’1 + (44)
20 Ka T 2.Jal] lw
(36) (38) a b K ai b ,
Ei= K- bi- 2bia= K- by(bi+ 2a) = K- bby, (45)
Fi= (K- bi- 2bi1a) ba- 4adhi + 2aK = (K- bib)ba—- 4adhi+ 2aK =
Kba— bia( b+ 4a)+ 2aK = K(ba+ bia+ 2a)=
K(2ba- 20°+ 2a) = 2aiK. (46)
(45) (46) (4) w:
A E1
w= m J(Vie— x)(Vat + x) -
t | J(Vie= x)(Vat+ )+ ¢ Jar b
——In + -
la x— 2 [a
xF) JVie= x)(Var+ o)+ tda b
32 ].l'l + +
2a” ‘Ka x 2./a
X t Jar— [(Vie— x)(Var+ x)+ by
n 2
a Ja_1 x— O 2 J;l
- Vat < x < Vit. (47)
5
7 [31
(24) (25) (34) (35)
, 2 3. :
Cu= 8GPa, Css= 16 GPa, P= 2.7x 9.8x 10° N/m’,
Vi= 300m/s, Vo= 250m/s, P = 200N, a= 180 m/s,
1 KV (1) K& (1) t
t/ ms
2 4 6 8 10
K§V(t) I (N/m¥?) 9196. 1 650.6 530.4 45%.0 4112.6
K$¥ (1) /(N/m¥? 8144.5 5759. 1 4702.2 4072.3 3642.3
t/ms
12 14 16 18 20
KSV(¢) 1 (N/m¥? 3754.3 3475.8 3251.3 3065. 4 2908. 1
K§2(t) [ (N/m¥?) 3325.0 3078.3 287.5 2714.8 2575.5
(24) (25 ,
s ’ N 2, 1
[ 32-33] R . (34) (35)
2 0 2 2
s R 3.

[ 34-37] : : 2.
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K52( 1) /(N/m¥? 99. 190 3 140. 276 2 171. 802 6 198. 380 6 221. 796 2
t/ ms
12 14 16 18 20
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f(x,y,t)= tf(x/t,y/t) n
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Dynamic Propagation Problems Concerning the
Surfaces of Asymmetrical Mode Il Crack
Subjected to Moving Loads

LU Nian-chun"®, CHENG Yun hong’, LI Xin-gang’, CHENG Jin’
(1. School of Material Science and Engineering, Shenyang Ligon g University,
Shenyang 110168, P .R. China;

2. Department of Civil Engineering, Northeastern University,
Shenyang 110006, P .R. China;

3. Department of Astronautics and Mechanics, Harbin Institute of Technology,
Harbin 150001, P. R. China)

Abstract: By the measures of the theory of complex functions, dynamic propagation problems con-
cerning the surfaces of asymmetrical mode III aack subjected to moving loads were investigated. Gen-
erad representations of anaytical solutions were obtained by the approaches of self similar functions.
The problems dealt with can be fadlely transformed into Riemanr Hilbert problems by this te chnique,
and analytical solutions of the stress, the displacement and dynamic stress intensity factor under the
action of constant moving loads and unit-step moving loads situated at the surfaces of asymmetrica
extension arack, respectively, are acquired. By application of those solutions gained and superposition

principle, the solutions of disaretionarily intricate problems can be atained.

Key words: complex functions; asymmetrical mode Il aack, dynamic propagation; self similar func-
tion; analytica solutions



