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Buckling Strength of Corrugated Shear Webs

Shigeo SANBONGI and Susumu TODA

ABSTRACT

The buckling strength of currugated shear webs was investigated. A finite element
program containing a curved strip element was used in the analysis. Effects of geomet-
rical parameters such as ratio of web depth to pitch and ratio of amplitude to pitch in
corrugation were discussed. Buckling stresses obtained from an approximate solution

to the corrugated plates by using an anisotropic plate model were compared with those

obtained from finite element solutions.

Experimental results were obtained from tests performed on polyester corrugated

plates and were compared with computed results.
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20. 7 0. 367

ERTEIEREENTERCHEDE VY 27
77 DEFICE o THERICHEABB A4 LS E
Hs, WOMEMSHEINTHE I ERU/NYE2TFTX
BETOEBRAZHOEEB TR ISHIEI—FICIZES
150, —REISERERBIT COMIE N4 KD
ThHhOEBBIFAT O LS TE 20, R TI
RUTE D RMMINCIST A — 2 AT 2 - BUERT
WKIEAM&ETHb, £ TROEY OBIE S
a5 2 CEBRERIT AT o1ce —2E, —RISIEH
DT AEBZBEAETH T, CHEFIHETO
BITCRBALICEHELRUERETH S, bH—IlF,
K18 IR T & DT, RO 5T 75 - cos(b)
OHHTORIENE2F5EZ2BETH>T, AEOE
BICAVIEEOBAINPOERTRINEEN
5, T, HhoS#id, ERAKLUICERERR

(b)

(cji

Xl 17

L = 200mm

= OOm
RO BT

This document is provided by JAXA.



B =7 D% AMBEEBE 15

——— TO‘ .cos(ﬂ)
T - —-— FEM &%

'
-
~3
°
ol

7°

X 18 #MLHDH

I oBONKEANBEAISHETH T, REL
1RHLDEWEPDLAHICL TIN5,

FROZEH OPBR A FmICHT 5 EEREFTE
RALEBRZER S HICN 19107 T, RBOERIL 7,
W—BISBAETHY, AR cos()DR I3/ %
FELICBAETHS, REOHESOERIL A
BHORHEABEICLTEDLTH S, BEROEW
FEE LONSOERTIE—BRIEN5 i OB RBE
HOFN cos(B) ORHABRELICEBRBILALD &
B, LOKEWEBRTRINEFOERICKE T
Wb, EBOBEIAHICHT A2RERIIEE 0PI
ABBDEEZOLND,

—%, EBEREH~NTASE, L=200, 300
mmCB L THEHBIEEBC—RLTWAEEER S,
L=100mm DB S IWHTHED 85 ~ 75 %ER OE
WEARLTWVWS, AfEY cVOREHDERBRICENT
REBBEMLBREL LNTEABEEDICBLNSC
EMEL, YW ELTOERE— FREBICKS
BB TROBABOEENSEECEZDNS L
AERTIT, ARAOHERRIITANERRH
ZELSFMmLTL B EBDNh3,

5. ¥ & &

Bfivz7icBLONTWA LD, B THEE

H T T T

%r (kg/mm?)

O FRfH .
1o D3RRI A

I Y S N 1, Hcos(f) DA A

(o]

o]
0.5 e =
- 0.4 7

o= -~
~ ~
0.3 N
~0.2 .
0.1
100 200 300

L(mm)

1 { 1

19 HANMEBREHOEREERITEOHK

HA TR [ O A LR D O BRR O AN B
EEHL, AREERITFIUCERICL o TH~NS
CEREY, ROLHIUKRLE I,

(1) BOE» FBIUHRENS—EDORBEERT
i3, mHREI BRI ICKE T, ERERBIED
ZHEEEXRFUEROLCARERIEN L, BilRe v
2 WELTR-1BEREZBITORRLII—KT S
h, HABBREIVEN (LI LABICREDEN
WMAkT 2, EhVEEBRTREEOERBILNHAIED
BREEIDOESO—BELLD, BXEFYERET
WL ZBREIENOHFEIIBBRTH S,

(2) AIRMrEETE SN ICEREEROE AN
EREENIL, 2hTROMRIICEEBINTIE—
ETHD, BEBERDOERILISEN,

(3) WivIT7 DB/, HIOBX L —EICLTH
DY, FERZTOLE, FAMBRILINEREK E
RBEE, FTEBVEET 2, FiC, OB LHFBR
HEBRETHEBMIENBON S, OO
BRORERICBHETAIOT, RERL/CT7 2 —4
WCE S EEATZE, REOBKBELZERLT
BRVEBOBRTEMNREET X 5,

(4) BTRROBRIOBMTERE LK) TRT

This document is provided by JAXA.



16

MZEFHERARFRE 7595

W7 4 AHEROEANBEREBRERIE, —&E
DOEEEZBRITIERITE L O—BMRBIFTH o1,
"BHAVERTIRY 2V ELTOHEBENEETHY,
VAR EDEEBMBRE(BbhicsdT, —&
"RPOEROEXBMEIIEHIED 85 ~ 75 HEETH
ote LIhoT, BHROBRFOBICIBIEL C
OEBHFIVCTHES 2H5BELTH 5,

1)

2)

3)

4)

g £ X W

Shideler, J.L., Bohon, H.L.,‘and Greene,B.E.,
Evaluation of Bead-stiffened Metal Panels,
Journal of Spacecraft, Vol.13, No.3, March
1976, pp.144-149

Weinberger, R.A. et al., U.S. Navy Certifi-
cation of Composite Wings for the F-18 and
Advanced Herrier Aircraft, AIAA/ASME
18th Structures, Structual Dynamics and
Materials Conference, San Diego, Calif.,
K FERAEE &4 (CFRP)HI/ ) 7 ERBERAR,
MZBFHBE AT EATHRE TR-663, 19814 4
R

ZARKREK, BROEMEEREORN, il
RFHB MM RATRE TR-604, 1980 4 A

5)

6)

7

8)

10)

Zienkiewicz, O.C., The Finite Element Met-
hod in Engineering Science, McGraw-Hill,
1971

Batdorf, S.B., Stein, M., and Schildcrout,
M., Critical Shear Stress of Curved Rectan-
gular Panels, NACA TN 1947
BMERT—57 v, BER, BEF,
pp.521

Timoshenko, S.P. and Gere, J.M., Theory
of Elastic Stability, McGraw-Hill, 1961,
pp.382

Toda, S., Experimental Investigation on
the Effect of Elliptic Cutout on the Buck-
ling of Cylindrical Shells Loaded by Axial
Compression, Transaction of the Japan
Society for Aeronautical and Space Sci-
ences, Vol.23, No.60, 1980

#lz X, Donnell, L.H., Stability of Thin-
Walled Tubes under Torsion, NACA Rept.
479, 1933.

This document is provided by JAXA.



AT

Rl

FTHENHAAAMES 7595
M58 % 5 B AT
il

Al ® £ OH OB O M % AT
HOoR B OR o5 o ROk SF OET 1880
EEE R E =M (0422)47-5911( KACE ) T182

Fr % X & # ® OR 7 v Z

B ow # MR IXK & 2 — 27 — 12

This document is provided by JAXA.





