®16% 53 EIIEY Ny == Vol. 16 No. 3
19954E 91 ACTA MECHANICA SOLIDA SINICA Sep. 1995

SEPTHEFRATEMERIAIES (6] =

#a-F

(EEMZMEXKFE TR REA ¥ K., 100083)

- N
ChEMEBR N ¥BF K57, L3, 100080)

W ¥ Schwarz MHRREY S HNARWMFRESFTHHE G FHTRPREEREE S
HORBE. FXAAXIMTERRTERGCEYRPEEREMT &30 M BN RS0RE 5 i FE,
BRT—ROERE [T EFREERENHAEARRERBTEHENBERFLAK.
EXARNRKEE, SATLALERYE.

X@E HEH, AR HERY EAERERF

AXHMAMFFENNEABREROEL-ERPER L AHEREVLENESS
HEERAT & E BRSO % i 9] 2.
1 EXRAK

ERLET.SABRECHTE M 0 M, H5E M., 5777 0. 51 Q BEGE B BT R
oMY@ FRRMNY:

M, 4+ My =— 2D(1 + »[®(2) + &(z)] 1€))
M — M, + 2iM, = 2D(1 — »)[z¥ (2) + V() ]e* 2)
Qr — iQe = — ADP (2)e* (€))

K p=0/[1200 — A JRFRAI T HMRIBE 0 HHREE G ERER» HHMBE.
BENRE 1 FrRmE. EXBRMERS,

B¥RARMARSHETRBEARNG L, K

SER e Mo R LRLHEEK —NED iy

T M +iM; FRERAEES 2 LHFZ

EEEN MY M7, 0 B MY HEEHINEELS

z Hiy I £g.
WRIEX 5N AR A e R ATH o
o= 1 ru) i \ S
T : -
V=T R T G (5) 3
EFP Gy (z) 1 Vo(DER L %“}FW:F‘EW%@E’ B | EREPEEEENY
ExXFnAFH

« 1994-12-19 WP 1 £, 1995-04-03 WP B BHS.



HIHT%E: STPEEFEATHEIARGEEHME + 275 -

LR ]
_ M +iM;  M; —iM:
M= 8aDi - 8aD (6
— M‘z"’ - MTO — 2ia (7)

__ MY+ MP )
r= 4D(1 + ») r T 2n(1 — v)

HOEM AR FEEEEH
[m() +if()]t = [m@) +if(®)]" =0 ELL

Hoop ¢ RORE F L6 &G ER -+ — 4 B R R B P9 A0 b T B R Y R UE s m (O R £
9)

®

SRR HTENZZHAHE
£ty = J;Qrdt f M

m(t) = M,,
BB SCRR6], M A R RS H oM VE@ER:
D1 — »[x(®) + T — 1T D — + TD]
10) -

= m(t) + if(¢) 4+ D(1 — v)iH
St xm — 300/ (1= 9 H EERFIBHEE G » A BEORKFM LA H,,oe H,

BRIBE M o) F— N RE B ERYE, TR
1an

H =0
W A TH—RERNBHR RIEEMNHRNGENMNBREREG. RBROEEN v,
WE AL « fl o JRARRH
u=—6%0 v=—6?; (12)
HpoRRPEEREREEN ML
MO, RE v B RERGA
wt (b;) — w*(a;) = w (b;) — w (a;) J=1,0,n (13)
HNE & .
J-‘jw""dt = J‘:’w"dt j=1l,seyn (14)
R, Fuflof
J‘:’:(u’ + iv' ) tde =J‘:'.(u’ + iv' ) ~d¢ Jj= 1y yn (15)
EEBmAF
o =2 v== (16)

w’=;0'9 20’

T RIS, FI A Schwarz B9 4 FRFEES 3t — M F AU RAT I 9C).
o255 an

- -

2 z

~

Q)=149

Rt E, YO HER QM O()FRR:
2 2 2 2
V() = —If—z@(:) — R?W(:) — %@(—R}) (18)

EEFE == 0 FWE, 0 (D Vo (DREBIRIT N

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



. 276+ Btk 1 2 4 1995 4F %5 16 %

Do (2) = Ay + 0(2) Yo(z) = By + 0(2) a9
¥ OAGRAUD, TUBY 9) EHMER TS BEHER .
N M M Mz(z —2z) BRI .
Q=) = T P ) = + C* + Q(2) (20)

K QQEN LAFNFENLMA, EXFEIT:C AEEYH2" h 2 WHEHR
K
z° = R¥/z @n

2 RENRE
BUDRANOREHR/A R, RIBH . iy
w0 (8) + Q- (t) = iH £LL
x®~ (1) + 9+ (t) = iH ELL
BEXRO7ITRESTERBLARR SR,
BOTTURBRIBY— BB FHAREYH —BR
EURBRETRETHFRERRBHHAER
B TEREECENRERETTEN —REXR
S RE.

mE 2 R BAE—XAXNNGD, P BE
M+ iM; ERTEE— A 20, BRITE N AN ARE. BORE o 75 RN

(22

B2 MPEEFEATHEIANLME

a = Rexp(— i6y) b = Rexp(ify) 23)
ERE SR . RIITUREB cOMHAEAR
®(z) = F(z) — G(2)Xo(2) 24)
K
1 M M _Ai_]l—l:’(:'—:o) R _ct
F@z) = 7[:: — 2o x(z—2") + xz xzo(z — 2*)? + x2? +r X ] (25)
1 M _RD[_ X® 1 M
62 = 2xo(0){x: = xo<0)“]} A ES Re——
_ 1 M Mz (2" — ) (e Xo(zT)
2Xo(z’){x(z —z*) + x20(z — z*)? I:l (z—2") Xo(:')]}
— —l—M — i(l“-%— g—:) (z — Rcos0,) (26)
2 2 X
1
Xo(z) = 27)
v(z—a)(z—b)
R E B R
Illim zXo(z) =1 (28)
Ji: 4
. _ AL— A,
o = f o (29)
R

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



H3y ERTS. KPEEAATEARSMSHRE ¢ 277 »

JA[ M M FG—z) LX) M
A= 2[ Zo + X2 + Kzoz" + P] 2 Xo(z0) 2
1 Xo(0) M M(z* — z) z* X' o(2*)
+?Xo<z'){_7?+ Kz02* [H‘ Xo(z*) ]}
+ S MXo(0) — +-TXa(0)Roosdy (30)

F#ERMNTUEY oM PG RTFREHE . XETHE S,
RBEARBE RTUHARX D~ GIRBEAN N5
3 EHBEEF
EWGBRRGS R, B ABRERFO RS AEEAMA. SEOR(]. AT
EABRERFAUMA oR\. ATRE 2 HGERKR MY NBERF . RINFOTL
B

2= w(z) = iexp(if0) (G — iR — -;—Rsin200) (32)

ﬁ 2 = — iexp(—- i00)2 + iR + %RSinZOo (33)
X, E PR LY WSROV TFHRAEAGCGFRAKINBMELS,B

5= —;‘Rsin200 (34)

EXHERT,EEABRERFLARATUENR.

_12/2p@B 4+ ®(z)

K — iK; = o lim(z — D)7 « -7 (35)
K o )R GRS KB
@ (z) = iexp(ify) (36)
HRECOR/ARGE), TURB—FREANBLE BN RERTF:
6D(3 + v)exp(— i) +
Ky — iKy =— £ ool 37
(2.8 W m [w( )J a3n
HTHFMB.EREFEZHSIETE P Mr=Mr=M" A1FFE. K
_ - M _
M=0, I'= WA+ " = 0. (38)

BRXCOHORAKX O, RERARGD, EHFIE 2 RPN ERLZHITE
M= B E RIS, LR % b BB F138 B F .

ﬁ

{Kx}z 123 + ») /Fsindy J“’s 2 9
Kl T HT 3 e o
sm?

MF LXIRR : 4 R—>o00,00—0. (HIRFF Rsindy=a, K {115 7]
K, =6M> Va /i K, =0 40)



- 278 - B hEFiR 1995 % 58 16 %

RERTRKEN 2 MHKNGBEXFERHHERE M~ WRIBHRE, 5XER8]TH
HR—K

£ X X M

1 MENE.ER/F UHHRAZEABOUAAE AR TR ER 2 BEAFRBEYE" L ANET
K M3, 1995.70—91

2 Jiang C P, Liu C T. Stress distribution around a rigid line in dissimilar media. Engineering Fracture Mechanics,
1992,42(1).27—32

3 HPBRT.UEE AXNAHKRFAE. PEELERCE DR, LR AR KRF SR, 1991, 142
151

4 Jiang C P, Zou Z Z, Wang D, Liu Y W. A discussion about a class of stress intensity factors and its
verification. Int J Fracture, 1991,49(2);:141—157

5 XU HERF- ERPAMRTHBEMTRE RS B R 0RO A B f1%,1987,8
(3):267—276

Savin G N. Stress concentration around holes. Pergamon Press, 1961

Myexemuunwm 3 R TCHE. BOEME N FR LA B G E. L5 RH# L, 1958
8 Sih G C, Paris P C, Erdogan F. Crack-tip, stress-intersity factors for plane extension and plate bending

problems. J Appl Mech, 1961,29,306—312

THE BENDING PROBLEM OF CIRCULAR-ARC CRACKS
SUBJECTED TO A CONCENTRATED MOMENT
AT AN ARBITRARY POINT

Jiang Chiping
(Dept. of Flight Vehicle Design and Appl. Mech.,
Beijing University of Aeromautics and Astrumautics, Beijing,100083)
Liu Chuntu
(Institute of Mechanics, Chinese Academy of Sciences, Beijing,100080)

Abstract The method has peculiar advantage by applying extended Schwarz principle
integrated with the analysis of the singularity of complex stress functions to solve some problems
under concentrated loads. In this paper this method is used to deal with the bending problem of co-
circular cracks subjected to a concentrated moment at an arbitrary point. The general formulation of
the problem and a closed form solution for a case of practical importance are obtained. The bending
stress intensity factors are given, a special case of which is in agreement with the previous result.

Key words  plate- bending, circular- arc cracks, complex variable function, stress intensity
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