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Postbuckling and Failure Analysis of Laminated Composite
Cylindrical Panel with T-type Stringer in Compression

Zoh-Gweon Kim®, Chun-Gon Kim** and Chang-Sun Hong**

ABSTRACT

The postbuckling behavior of laminated composite cylindrical panel with T-type stringer was
analyzed using the finite element program developed. In order to examine the interaction of
panel and stringer and the interaction of web and flange forming stringer, the eight node de-
generated shell element same as the panel element was utilized as the stringer element. In
the nonlinear finite element formulation, the updated Lagrangian scheme based on the second
Piola-Kirchhoff stress and the Green-Lagrangian strain was used. In analyzing the failure cha-
racteristics, the progressive failure analysis was adopted. The postbuckling experiment of the
laminated composite cyrindrical panel with blade-type stringer was done to verify the finite element
analysis. As the web and flange sizes were increased, both the buckling load and the postbuckling
ultimate load grew. Most of the failure occured near the intersection of panel and stringer.
The failure of stringer disabled the panel from carrying additional loads, and the structure
collapsed immediately.
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Fig. 1. Geometry of specimen(R=30mm)
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Table 1,

Buckling load and postbuckling load for
various web and flange size,

web size = 20mm

flange
size(mm) Pcr(N> Pul<N) Pul/ Pcr
10 32250. 30 89448, 16 2.77
15 33964. 06 91190, 48 2.69
20 35524. 86 99585. 06 2.80
flange size size = 20mm
web
size(mm) | P P (N) Py/ P,
10 33711.18 70417.04 2.09
15 34585. 02 91590.48 2.65
20 35524. 86 99585. 06 2.80
1) panel, web & flange layup ! [O4/90,]5
120
web height ; 20mm W3
flange width : 20mm r——- /@
w2 -~
?_, 60 ~
Q.
= onup *
panel: [02/902]s EME: first motrix fail
. o Hrst motlnx Qi
web:  [02/902]s FSF: first shear foil.
0 flange: [04/902]s FEF: first fiber fail.
T T
4 2 0 2 4
u{mm)
U :end shortening
W1 :tronsverse deflection at panel center
W2 :tronsverse deflection at web center of
cenrtol stringer
W3 :tronsverse deflection at flonge side of
central stringer
Fig. 3. Load-shorteninf(U) and transverse deflection

W1, W2, W3 Curves for T-type stringer-
sriffened composite cylindrical panel in co-
mpression
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Fig. 4. Deformed shapes of T-type stringer-stiffened cylindrical panel with web height of 20mm and flange
width of 20mm, (The numbers in parenthesis are magnification factors in the X-, Y-, Z-) direction. )

3-5. FEsl4 T PEE A o] dEe] g2t EA e
Bl 53 ol o]3 Axhuldo] e el sinh. o]9} 2
B o=Fea aed 23S d5ade s e dE 25 s EE v ST FE
el 71 A3 (matrix failure), Adse(shear  Roh. 283y AZEAo aebids Aold ¢
failure), 28] 32 A-f-3<=(fiber failure) 37}#] o]}, Z-2& Boled, [0y A& Aol 7=
Fig. 3014 o2& sler-=9 A 247 o dz 27k IR da gEeA
ell girh FAA] Z27] Wbl B i Bose Al A JA o] WA RS, ol
2 #}ol7k §19ih. Fig. 50l Boli uheh o] shdzt 22 o] A el whe} FAA] ol Ae v]EHel
BFAS i Tl BaAlel Al viE ¥ Ag shde] WA
ol 23 Agdsio] go] Aslgew, o]} [0/905]s AFo] 7Sl #dsh B 7
2 P Fof WA A He} vl vl o kel A R shEel] gl X s AR
AARQAR ZH B AE AAAAR dF Feo] Bk ey [0/905]s HEe] AT
w7402 qlste] e Myl mel dMEe B3t B TR ZHelA Al
k&l gt ZjAFhee] EAskdnh. 22, A &g 71A o] Hielgler A e A

AZAR 2 27Ae sluel FaAeiles o}  wuleo] At



AR E

Y,
B
i
ol
[‘}ﬂ'.
H
o
ok
2

92

Emctrix foil, [_E__—lsheor foil. fiber foil.
W1 : centrol web W2 : side web
F1 : centrol flonge F2 : side flonge
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