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Buckling Behavior of Stiffened Laminated Composite Cylindrical Panel

Jong-Sun Lee*, Chong-Jin Won', Suck-Ju Hong™, Hee-Joung Youn "

JI Abstract

IF

Buckling behavior of stiffened laminated composite cylindrical panel was studied using linear and nonlinear deformation
theory. Various buckling load factors are obatined for stiffened laminated composite cylindrical panels with rectangular
type longitudinal stiffeners and various longitudinal length to radius ratio, which made from Carbon/Epoxy USN150 prepreg
and are simply-supported on four edges under uniaxial compression. Buckling behavior design analyses are carried out

by the nonlinear search optimizer, ADS.
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Fig. 1 Stiffened laminated composite cylindrical panel
with orthotropic stiffener
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Fig. 2 Actual and membrane prebuckling deformation
near the end of a simply supported cylindrical
panel

buckling loads)& AJ3te HBsHHOR FREG. 1g
Y UFFNLY HIHZE B FoH Sl 24|
SR EEE UEE LY

2.1 Mzk= sy
5333 4599 ddskE N, N,, N7t
St A9 HHEE &), &, 7o & 3T Zrh

€ 2 Cy Cp 0 ! N,
el t=1{Cp Cy 0 N, ¢))
79 0 0 Cy N,,

|A Cye HAE BAAZoIT

4 ()23E YEYHY skind] Zo| ¥ AW S
% New, NSt Z0] % 95398 2749 24
N, Ny Th33} 2tk

ook
H—?‘-"
olo
1% o

Nxsk :Nx_Nxs/ls
Nysk :Ny—Nyr/lr
)
Ny = E&t,
N,, =E,t,

Q7IA t, te> o] W AT BAA ] FAE Vehdch
5343 453HE kA 29 22 gL o



2

ik
e
o
M
o

2t}

o =E*j et + Ef ety

o*y =E*pef + Efpety 3
Tk12 =Gk?’k12

A7\ ek, &t rpte FARYY HYEo
A G)e=2rE kiR 59 4

o* o= [(0*1)*+(c*)?~ o 0%, 4)
+3(z_k12)2]1/2 (

2.2 E=siy
HFAYA AFouiA e} L& che} Pk

_ 1 by Ty b b

u= 5 [ [T TN ey
W_Lf fxmax[N( b)2+N( b)z (5)

2o w NW

+ 2Ny w b w ®,)drdy

X, y, z2W% YRS b2 gt

u= An’ml sin(ny— mx) + sin(ny+mx)]
v="Bn[sin(ny— mx) — sin(ny +mx)] (6)
w= C[ cos(ny— mx) — cos(ny+mx)]
AZEAYA 1§ ot o33 2t

any ap ap|| “

IK=U-W)=[u,v,wl| an axn axp|{v )

az axp apjiw
71N aye= TSI

(Cym*+ Cuynd)m?n'

an=

— 2 4
ap= —(Cp+ Cy)mn
a3 = - C 4m4n2
am = (ngn + C33m2)n2
an= C &n'

ag=[2 CLm¥i?+2(Ch+2C k)

90

+ C Ln®lm*1mn? (3

4 (el il’\i%ﬂ’“éﬂﬂxl%ﬂ% Z-g3td 4yo] g

A2 B9 FFskEAee oo 2o
2 2
2a19a13853— ap a3 — 11 a5
ap+ 2
anayp —ap

4= ®

— (N,,jm2 + Ny,-n2 + 2N, ,mn)

3. = X of

Establish a starting design.
{Execute BEGIN)
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Do analysis (Constitutive Law, Equilibrium,

Buckling) for the current design, X.

Make a small change in the lth
decision variable: Y(I}=X(1) X 1.05.

Do analysis (Constitutive Law, Equilibrium,
Buckiing) for the slightly modified design, Y.

I

Calculate gradients in the weight and
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Fig. 3 Flow diagram for the optimal design of stiffened
laminated composite panel
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Fig. 9 Stringer thickness, t; according to optimal design
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100
|

80

60

40

Stringer spacing, | (mm)

204 -

D>

M Donnelt
A Sanders

L/R

T

7

Fig. 11 Stringer spacing, Is according to optimal design
by Donnell's linear and Sander's nonlinear
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Fig. 10 Stringer width, d; according to optimal design by
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deformation theory
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