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THE CALCULATION OF STRESS INTENSITY FACTOR FOR
CRACKED SECTION IN A STIFFENED STRUCTURE

Yan Guo-lin, Huang Wei~yang
(Faculty 104 of Nanjing Aeronautical Institute, Nanjing, 210016)
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Abstract According to the analysis of the mechanical feature of the section struc-
ture, the aunthor adopts a harmonious element model about the displacement in the bend
line of section, which is applied to calculate the Stress Intensity Factor(SIF)of the sectioa
structure with the Finite Element Method. Compared with the analysis solution, the
element model introduced in this paper is available. Then, in the case of the various rivet
distance and rivet flexibility,the Stress Intensity Factor(SIF)for three cracked types about
the structure rivet stiffened by cracked sections is calculated. The result of calculation is
drawn in to a curve. Some conclusion are given from the result curve.

Key words stiffened struction, harmonious element, the stress intensity factor

0 51 &

MR NS BESN, TR EICRE REH N R 4 R R B
BFHA THED?, BXTHMGESREMMGEHENRERFHRESRAN PR, +
SC#H X — T AT — BB

AP REAE 1R mG4 . LERXGER “47 &, HOFEHAEE
BRB <17, “37 %, BAEWHRAR-ZSWE, BERAP, SHHHE

19914 7 A 4 HUCE], 1991 4 9 F 20 HUEEI B




A178 o % FEiz

He a4 fmgig ‘17, “3 7 WA EERSNBSRMEN,
el 1 RB & ¢ 17 EaRIMET w1 R ROREmE 1), Bl1os
RLSRE, MAERITH ST EX A A8 Haf B D58 B

1 2 3 4

1%

B s 2H

W,
Wy

) K1 B 2
1—RGe R 2—94Ts 3—HHh 4—KiR

1 iR Rt EH A

1R ABERTRER, KSREXNEFRANMG & —AWHHLE, B2
— G, DHERZ O, FE 2 PHATMERER ‘17 Ak “27 BHE
WEHEL, R 17 AR “2” EE 2 REHERT, RRZASFFEAND, EAKR
“17 ERDEMIER R “ 27 FRETIEFEMS &, RME, & “27 £8LLn
ERAME “17 WHEEE TR PRGBS R, XEFRLHAT, Wik, 7EHbEEL,
w17 Rt “2” WMEZERAWRDMER, FEABFRAEE THIWEBELRR
#1354,

EEZ AT OAE, FAR“ 17 “ 27 WA A TR & “17 Fk 2”
PRE AT THA A e R Y IR, T B T A5 M SR A M B, EARR
W. Bk, 7ERRBLE, EEBERS RATELEMESIRE YA, XEHEARET
—AHHAEE TR G MGMEE. RAXHENTANIIE, BRARMEOEBHIART,
RIFRAAEIC, 28, XARICE AT AR KB IER A & bk,

R AT, RAMEA LT O AT RO TR 2T b
Bo FCWIBEAE A

RO GYUEBLL CUBRBEL

[1 0 -1 o]
EiL,lo 1 0 —1
H, |

¢ ['— 1 0 1 OJ
0 —1 0 1
A H—@TEEREE; E—HERGmMEEE (N/mm?); £
BERWEE (mm),

(Kla=

st B



Fl FEEbR. B RS RE MG SR h R ER TR A179

TR hRERBB NI RE v AR, ik, EARERR 8 K 1/4
MEZSHRT (B3h@)LHE, HERTESRBU=2ABERK1I/4TEF SR
Jt. (E3 ),

RIBLEBM H 2 H, £ NRERRHEBHEHEALS

cos—;—( k~—1+2sin? 1)

~© 2

{ }=KI(1+/¢)\/L (2)

v E 2 si 0( k+1-—2c Zi)
ln—z— 0S 2

R E, s— B RHREER KA,
{S—ﬂ EEBAD
k=1 +42 3
sy p TFEIA
(r,0) — B AR JR s AL TR B R IR M R A AR 1E
B BRI, FIRARTH ERHNERIBUBRE, W (2) RRHEBRR
HBERTF, AXH =7 HEENYEENE v, ) ER K, ERYAEHENIST
R, BHEABRAR (2), REENED K, BB Kot #gk, FIAH &A=
FeR IR, WHEM, hEEHMREMANMKBHEBENBRERT K.

Py

k/4
o0

i/4 2y 7Tyl

(a) (€))

2 WHEERMIER

FRAETBHAST, RMNEAHETHE 2 &4H0NEIBERT K. EB S
HR¥HN. H/W,=1.0, #=0.3,

W a=0.5W,Ff, HEZ RN, Ki/ov = a=2.4503;

YRRC2IH B RN K /ov = 4 =2.4931; HFMIRENR1.71%,

HEa/WENNHIBERTFELE 4., AMHEERE5XMIMLERE, RUIAX
RSB AR TEA T REE 1 REWR HRERTFR17.

EXE 1 FirgEE I BRERTH, BE&HRiEHRRERRR Y




A180 L= Hi13k

2 1.08

5

'

% 1. 04 1

2
1. 00 L ! B2 ,
E 0.0 0.2 0.1 0.5 0.8 L0
(Li+-Lp) /W,

D
N
< 1.12

1. 04}
| —
1- 00 1 1 L 1 1 - 1
0.0 0.2 0.4 0.6 0.8  1LoO
(Ly+Ly) /W,
B 4 B 5
0 . gy 3.0
7.00 1 1 P=1.5W, . -
AN 2 P=l.07y 1H;=1125w 1
Y 11 =0,7 B =1. 2
s i 3 P=0.75W: 2 P=1.0W; 42
I@s.o— w 20 3 P=0.7%kW,
N W\ 1
~ - W o [ -
< wn 2 N ﬁz_:;/
W ,
3.0F W ®10F
W
- \\g: L
1.0 1 1 : ' ! ! ) ’ ' ! ! 1 L L 2 L 1 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
L/ (W, +Ws) L/(W,+W,)
3.0
P=1.0W; 1
R 1 Hy=18 2
3

2 He=12
|52.0- 3 He=b /
o
3

X 1.0

1 L
0.0 0.2 0.4 0.6 0.8 1.0
o LW, +Wy)

L/ (Wi +Wy)

A6 A 7



%33

FEEAS: RS NEMMS R hBERTHE

A181

B, EHBEOETE: W /W2=1.0,B/W,.=6.0,¢,/W,=t/W,=0.15, /W.=0.1. 535l
HHTAFRRUERRAMRNTRE H AREPERTONIBRERNTK./V a4, it
HERDLE S, W6, BT, GE: LR REMMABGHHIN, BT RTR28E #,
ik ] o 2R R AR AR i 2R 2R AL i Y, ) ‘

R LR, FHER;

(1) B2 £&MEitEER S CM2ILE, WEAUE A 30/ 28 ity by B B e A B = oA
BT AR T
(2) Bl HEHARERONRERFIRERIK, KETRS & 5 L

;s

Viw a gz Mk, R2ZI TR,

1
2

(3) B 5 ~E7 &RV, YO REP MR H, #AE, MHBER F K./0

g F X K
Shkarayev 8 V,Mayer Jr E T. Edge Cracks in Stiffened plates. Eng Fract Mech,1987327:(2)127~314
HwEH. NP EEER TR S, TEN%, 1986 3. (3)1~11
Wk, HEY, HRIZEE. At LEMEEANK 1983 20

F#ATs B Bk
Fs WM H &K B 5] A B} HA E- OISR AT PN % T
L [EBgmEstEnam s | So~s0 A | [HERBEMRKE
#A (100083)
13 BRSSHELERLZ 54 80~100 A |TU)II4BIANZSHIREE 607 B (PRI
Wia s T 641003) FIh
BT LVERALELE =FE 180 A BE [bLRMERKKE
14 |FRES (100083) =RFLHK
BIEE
MEE-KXXALEE | 4A20R 60 A b [EEARRNABEE
15 |R& 26 H ERMBMRKELH
K2
16 BRESSHEVERT®| =FE BT #PMH | 501 FEE
D
o6 B0 BHE 200 A KE (KEB AR hEfiES¥SES 4T
%t%g@ﬁ ¥ 6 A 2futhE b ¥4, PEF
17 |[R& 15 H MELRELHEEAHE
87, hEIEFELER.
SONBAKIE. BE =FE ~120 A | BE HERMEBMEAKTE 505 #
13 [REELERAES MRRET. 2H
HEN AR, Sl = | T0~80 A | &E LHBARSNHELE
REBRATIE RAW
19 LR EHRKED R

HR.(100083)

B—Er R (100076)

T# A192




