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Fig.1 A arc crack in plane bimaterial
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1
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Hep T, (r) MU(r) BHHB-RAE KR
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LMK AR B RBHWRBIAERE (-1,
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m
, =1,2,---,N). (4
), (m ) (4)

Tw = cos(

2 EHBEETFHAELAR
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HFaI&REH
KIA=[ZGI/(K1+1)]F|(_1); (5)
K,y = [26,/(k, +1)]F,(1); (6)
Kya = [26/(k, + 1) ]F,(-1)5  (7)
Ky = [26,/(k, + 1) ]F,(1). (8)
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F (1) =c¢a,,(k=1,2;=1,2,--,N) (9)
H, e = (2)(j+1). (10)
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%, METREEE FERERESEH T LMRE
R ZERFHEHRNETREEE, EAL
AR RBEFE BRI ERITTHERE.
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EREIERFN , AEBETREERNES
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X NAF L) RBR RS ERFHH
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N, BEHERBHIBRERTFRERERTFMH
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FRAEREFE BVARBHFEBAORKEE
ORERK, B3 B4 RITERTREBEEH
HEZR. YR BHRRYUEESRNRENELE
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EERNRERFEENELT TRSERE
ZHBEA T BEREGENHBSEKR  BERSEE
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program sclyhlw

double precision ka(2) ,kb(2) ,kla(2),

* klb (2),tb, th, xo0b, xta0, xtal , gs1 (2,0;
100) , 7

*gs(2,2,0:100,0:100),fy(2) , a(2,0:
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100},

*g(2,0:100,0.202),s(0:100),g1(0:201,
0:202) ,

* x(202) ,1s(0:100,0:100) ,fa(2) ,{b(2),

* g11(202,203) ,ss1,dta,dtb

character * 20 jsjg
write( * , * YW ASGREXHE
read{ * , * ) jsjg
open(6,file = jsjg, status = ‘new’)

write( * , * ) '8 AZ ¥ .tb, b, xo0b, xtal,

fy(1)
*,fy(2)"

read( * , * ) th,rb,xob,xta0,fy(1) ,fy(2)

write (6, * )tb,rb,xob,xta0,fy(1),fy(2)
HETBARK

nl =38

xtal =xta0 * 3. 1415927D -00/180. 00

do10k=1,2

ka(k) =0.0

kb(k) =0.0

10 continue
20do 1001=1,2

do90 k=1,2

do 80 j=0,nl

s(j) =dcos( (j +1) *3.1415927d - 00/
(n1+2.0))

gsl (i,j) = - fy(i) *3.1415927

do 70 n =0,nl

if(i. eq. 1. and. k. eq. 1) then
if(s(j).gt.1.0 -5.0d - 05) then
rs(j,n) = =3.1415927 * (n+1) * %2
else if(s(j).1lt. —1.0 +5.0d - 05) then
rs(j,n) = -3.1415927 * (n+1) * %2 *

(1) % *n

else

rs(j,n) = =3.1415927 * (n +1) * dsin

({(n+1) =
* dacos(s(j)))/dsin(dacos(s(j)))

1)/1b

end if

else if(i. eq. 1. and. k. eq. 2 ) then
if(s(j).gt-1.0 -5.0d - 05) then

rs(j,n) =3.1415927/1b

else if(s(j).1t. =1.0 +5.0d - 05) then
rs(j,n) =3.1415927 % ( —=1) * * (n +

else

rs(j,n) =3.1415927 # dcos((n+1) *

* dacos(s(j)))/tb

1)/1b

end if

else if(i. eq.2. and. k. eq. 1) then
if(s(j).gt.1.0 ~5.0d - 05) then

rs(j,n) = —3.1415927/tb

else if(s(j).lt. =1.0 +5.0d ~05)then
rs(j,n) = -3.1415927 % ( -1) * * (n +

else

rs(j,n) = —3.1415927 % dcos( (n +1) *

* dacos(s(j)))/rb

end if

else

if(s(j).gt.-1.0-5.0d —05) then

rs(j,n) = —=3.1415927 * (n+1) * %2
else if(s{j).lt. —1.0 +5.0d - 05) then
rs(j,n) = —3.1415927 * (n +1) * *2 *

(-1) % *n

((n+1

else
rs(j,n) = —3.1415927 * (n +1) * dsin

) *

* dacos(s(j)))/dsin(dacos(s(j)))

end if
end if

VA RIBER F R sof, HH SR T W4 e it

¥ gs

1h,,i2,

call szjf(i,k,n,s(j),tb,ssl,rb,xob,xtal).
gs(i,k,j,n) =rs(j,n) +ssl
write( * ,’(5x,3hg( ,i1,1h,,il,1h,,i2,

«4h ) = ,f18.8)"')i,k,j,n,gs(i,k,j,n)

70 continue

80 continue

90 continue

100 continue

BETEAERERA — 1 E 54 gl

write( * , * ) 'solve equtions;’
do200i=1,2

do 190 j =0,nl

do 180 n=0,nl

g(i,j,n) =gs(i,1,j,n)
g(i,j,nl +1 +n) =gs(i,2,j,n)

180 continue
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g(i,j,2 *nl +2) =gsl(i,j)
190 continue
200 continue
do 270 j =0,nl
do 260 n=0,2 * nl +2
gl (j,n) =g(1,j,n)
gl(j+nl +1,n) =g(2,j,n)
260 continue
270 continue
do280i=1,2%nl +2
do275j=1,2%nl +3
g11(i,j) =gl (i-1,j-1)
275 continue
280 continue
write( * ,285) ((gl1(i,j),j=1,2 *nl +
3),i=1,2%nl +2)
285 format(1x,11{7.4)
FRETRETREF oyss RBHTEH g1, HH
R _HBY a
call zyss(gll,x,2 *nl +2,2 *nl +3)
, * )'outo zyss’
do 290 n=0,nl
a(l,n) =x(n+1)
a(2,n) =x(n +nl +2)
write ( * ,' (5x,4ha(1,,i2,2h) =, fl2.

write ( *

6,10x,
*4ha(2,,i2,2h) = ,F12.6)')n,a(1,n),n,

a(2,n)
290 continue
FABRA . HENIBRERT, HFELRERK
BERE da db R EEEEROEHT ,H
MBS, BEFYMER,HEEDB 20 5iER
EFITE

do 600 k=1,2

fa(k) =0.0

fb(k) =0.0

do 500 n =0,nl

fa(k) =fa(k) +a(k,n) * (n+1) = ( -
1) * %n

fb(k) =fb(k) +a(k,n) * (n+1)
500 continue

kla(k) =fa(k)

klb(k) =fb(k)

dta = dabs(kla(k) - ka(k))

dtb = dabs(klb(k) —kb(k))

if (dta. gt. 1. 0d - 03. or. dtb. gt. 1. 0d -
03) then
nl =nl +4
if (nl.gt.100) then
write( * , * )'nl >100, stop!’
stop
end if
ka(k) =kla(k)
kb(k) =klb(k)
goto 20
end if
0 L R B R Y T X RTME kla k1b
write(6,'(1x,1x,3htb = ,{5.2,1x,3hrb =,
8.2,1x,4h
*xob =, 8.2 ,1x, Shxta0 = ,f5. 2, 1x, 6hfy
(1) =, 5.2,
x 1x,6hfy(2) =,f5.2,1x,2hk = ,il,1x,3hka
=,f1.3, 1x,
* 3hkb = ,f7.3)') tb,rb,xob, xtal,fy(1),fy
(2), k,
* kla(k),klb(k)
600 continue
end
ZERFETBEEREARKRETNIEER
“jsig” B R RRAE A BB ST
3.4 Hit&
EREFPEREEERSBRE, XFER
BEERIBERBWAKEARH BB TFERF,
mERBIBIE s, B TRIERRNXRE
Z, X RS AR KGR, B RBETE A AT
2K TR 1 35 50 3 09 48 56 SURR.
3.5 HH
BHERE BERFTEAATESERK
A (INICT”) RAEBMAMEEELL,
RIREZH R P SBR BN PRERS x
HMEEA URNLRBHERTSH WA
AESMEHITE, HERABRBEEEREREA
Trfh E BRS04 “IG” . Bl Windows 7 45 B 4
MICEAREFRITAAITHANRE R A
“IC” ,BARRBFW TR
BIASH  tb,rb,xob,xta0 ,fy (1) ,fy(2)
1. 000000000000000 5. 000000000000000
3..000000000000000 0. 000000000000000
1. 000000000000000 0. 000000000000000
tb=1.00 b = 5.00 xob = 3.00 xta0 =.00 fy(1)
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= 1.00 fy(2) =.00 k =1 ka=.980 kb =.980

tb=1.00 tb = 5.00 xob = 3.00 xtad =. 00 fy(1)

= 1.00 fy(2) =.00 k=2 ka=.098 kb= -.099
X — TS R BT A ] — A A 5 min

4 Hig

ETIHHTEPHNAEZHHRHGIERLN
BKMNL B E— b BHFRRS T EHARRE
%, BRI T A Fortran9. 0 2 T R it 17
BFRITPRELBNRERS FE FEBLAXR
e AR AR EEFEENRERE %
SHXBE, 35 NI RRED. LEAIBNE
TERRY MRANBEETURBEREERE
ERMEREEEERNNERERT.
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Programming on Hyper-singular Integral Equation Method for Crack

DU Yun-hai, WANG Zhi, HOU Jian-hua

(School of Mechanics and Engineering Science, Zhengzhou University , Zhengzhou 450001, China)

Abstract: As for hyper-singular integral equation methods procedures in the crack problem, how to get a fast

computing speed is the first thing that must be considered. This paper deals with the programming on the arc

crack in the plane bi-material , sets forth the numerical integration method, the method solving equations, the

accuracy control of the stress intensity factors, etc. and the corresponding Fortran routines are given. The re-

sults of actual program running shows that the methods can get the result quickly enough and meet the require-

ments of the calculation accuracy.

Key words: crack; numerical method; programming



