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O, (x,0,1) == OH(1) (0 Sx< a,t> 0),
w(x,0,t)= 0 (a< x< o0 ¢t>0),
0,(x,0,1)= 0 (0S<x< o> 0),
Oj(x,y,1) 0, dx+y _ oot> 0,
, H(t) Heaviside . ,
u(x,y,0) = w(x,y,0) = 0 (5)
(3) Laplace s ,

2t Llpz ‘P*, 297 L2p2¢*. (6)

C1 Cc2

(P(xiyit): (P(_ x7y7t)’ ‘b(-xayat):_ Lb(_ x:yat):

(6) “x”  Fourier Fourier

— 2" = izpzab*- (7)

(7) ¢ b
® (s,y,p) = Ai(s, p)exp(- Yiy),
O (s,y.p) = As(s, plexp(— Yay),

Y = }32+ (p/c,-)2, Aj(s,p) :

(7) Fourier

¢ (x,y,p) = %J.OAl(s,p)exp(— Y1y )cos( sx)ds,

8
. 2( . (3
¢ (x,y,p) = p OAz(s,p)eXp(— Yoy )sin( sx ) ds®

Laplace
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Oj»y(x,O,p) =- 0o/p, 0;}/(90,0,[)) =0 (0< x < a),
uy (%,0,p) = 0, Oy(x,0,p)=0 (x> a)e
(I) (2) Laplace , (8) ,  Laplace
O (x,0,p)= 0,0 Sx < 00 :2¥iAi(s.p)=— (s°+ V3)Aas(s.p),

2 2
(s + Yz)
{A (s,p)=- "5y Alsp)

AoAs,p)= sA(s,p)*
w, (x,0,p)= 0(x> a) O,(x,0p)=- 0/p (0< x< a)

J.:A(s,p)cos(sx)ds: 0 (x> 0),

« T[ocz
'[ §(s,p)A(s,p)cos(sx)ds = 2H7 (1- k) (0< x < a),
, f(s,p) = (2¥1s(1- k%)) {[ + Y2] - 4s Yle}(cz/p) k= ’cycr
(10)  A(s.p) :
Tha’c
A0 = e i () a0 i
(11) (10), , Fredholm

!
G (p)+ RS N p) @i p)pan= 0T

(12)

1) :K1(€ p)= J@j:s[f(s/a,p)— 1]]0(sa€)]o(sarl)ds

Ju(s) = J]%cos[s— %— %ﬂ,
= 219[ }+ ofs” )
i

ling (5.p) = 1+ K,
{ ] ]o(saa)]o(sarl)}

FCDS[M@ ] lecos sall— %]}:
L LJT (cos[sag _](‘()g[sarl_ %}.

s limK (& Lp) ~ oo

cKy(&EM,p) = J@st[f( s/a, p)— 1]Jo( sa&)Jo( saT) ds,

(10)

(11)

(12)

(13)

(14)
(15)

(12)
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2) (10 (12) Bessel

cos(sc) = JTxs/2])- ya(sx) (11) (10)

j:[j;ﬁcﬁ{ (QP)JO(WEJd% (fs]-va(sx))ds= 0 (x> 0),

j:syzf(s,p)[az.':)&ﬁ (%p)]o(sag)d%,ﬁyz(sx)dsz 1 (16)
(0< x < a)*
Bessel Az Iv(z)]/dz =- 2 Jwi(z) (13)
1
H.OECDT (E_”p)Jo(sai)dq
[ 2w (€ p) s sapa€= @i (1)) 10 f)a_l(saz,)d{&%ﬂ}- (17)
(17) (16), Bessel :
J:Jx(ri).lu(bi)@*“%: 0 (0< r< b),
0o Wl A bl»l(rZ_ bZ)ArLLI (18)
.[O J)\(rg)«]“(bg)€+ d& = 2x_u_1r)\r,(}\_ ) (0< b< r),
,T(z) T A> Bs>— 1 r= b ,A> H> 0 (17) (16)
(18) A= 1/2, b= — 1, H>—1, r=1» A> B>
0-
Abel
R v e EA ) # (0< x< 1),
- (19)
2" v A rdr
i) = r(a)’l J:)Fiﬁ%))ﬂ (0< &< 1),
(19) A> a, 0< a< I (17) (16) , (19) A
=-1/2, a= 1/2, A= q A>
, (12)
(12)

(HIT. MD. 2000. 35) ,
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Mathematical Problems in the Integral Transformation
Method of Dynamic Crack

BIAN Wen_fengl, WANG Biaoz, JIA Bao_xian1
(1. Autom obile Institute , Harbin Institute of Technology,
Weihai , Shandong 264209, P . R . China;
2. Center for Composite Materials and Electro Optics Research Center, Harbin Institute of Techn dogy,
Harbin 150001, P. R. China)

Abstract: In the investigation on fracture mechanics, the potentia function was introduced, and the
moving differential equation was constructed. By making Laplace and Fourier transformation as well as
sine and cosine transformation to moving differential equations and various responses, the dual equa-
tion which is constructed from boundary conditions lastly was solved. This method of investigating dy-
namic crack has become a more systematic one that is used widely. Some problems are encountered
when the dynamic crack is studied. After the large investigation on the problems, it is discovered that
during the process of mathematic derivation, the method is short of predsion, and the derived results
in this method are acddenta and have no credibility. A model for example is taken to explain the

problems existing in initial deriving process of the integral transformation method of dynamic aack

Key words: potentia function; integral transform; dynamic arack dual equation



