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Postbuckling Analysis of Composite Curved Panels under Lateral Loading

Soo-Young Choi, Hee-Jin Son, Jin-Hwe Kweon, Jin-Ho Choi, Jong-Rae, Cho.

Abstract

The postbuckling analysis of composite curved panels subjected to lateral loading was conducted by
a nonlinear finite element program, ACOS. Two kinds of graphite/epoxy composite materials, URN300

and USNI25 were tested to verify the finite element analysis.

High stiffness composite material,

URN300 curved panels showed the critical failure prior to initial buckling. On the contrary USN125

curved panels showd no severe damage after snap-through.

experimental results showed good agreement.

Key Words: =} (Buckling), -2} (Postbuckling), *

L A &

N
=

A Ee] U&?J TEE F=2
4 FEREL gukg A 9] QF
(compression strength)°ﬂ nla) Ao A
#+-8- (buckling stress)$-
tao] WA u A X gFo]
4 2} 2 (unstable  buckling)2
TZENN = FZo] &

rlr ook
s, Mo
x
bt
L
o

mln

A &5

oA

el
=
L=

[
rlo
b

e

3]
Ho

st

2

ol
gl

E) “‘1° s xi
(e s T RS IR T

i
S
N

rlo

11

i
2

s b
|
Lo
o

)
:—"

2 ol
T =

&
H,
it

7 whsh Qo] A FxBo| e
of AckalAA B 3 Yol
2 ¥ AAsFe]l F48 AstH: B
of tehbrlE shizdl o A§ HATe
FxBl AFAY 5 AvHIL ol
A AY #EHFL Y F Ae A%

Aol eg (2] ol ol Foixa gl

B
“J,J ruJ.J
i

—

SN
A

b4

272

In both panels, the finite element and
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Table. 1 Experimental and finite element results

USN125 URN300
as E| 131 GPa 360 GPa
i E, 8.2 GPa 5.1 GPa
Modulus = ey
E, 82 GPa 5.1 GPa
Giy 45 GPa 55 GPa
Shear S
Giy 45 GPa 555 GPa
Modulus
= 35 GPa 455 GPa
Vyp 0.281 0.28
Poi .
omeelS I ey 0.281 028
Ratio
Vs 047 047
essiali Xy 2000 MPa 1140 MPa
R Yo 61 MPa 10.3 MPa
Strength
Zp 61 MPa 10.3 MPa
Sy 70 MPa 40 MPa
Shear 5
Sia 70 MPa 40 MPa
Strength =
Soy 40 MPa =
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Fig. 1 Manufacturing a specimen
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Fig. 2 Experimental set-up

Table. 2 Experimental results

USN125 (3 291 Newton)
Al A A Priix Pinix 3% ] ot

CP-Sl 313.44 PE=
CP-$2 s | e ,
CP-S3 | [04/90:)s | 24374 EEE
cP-$4 2927 | 23765 ,
CP-S5 229.95 !
QI-S1 154.42 R
QI-S2 161.75 o
QI-S3 | [+45/0/90)s | 15625 | 15757 .
QI-$4 154.71 ,
QI-S5 168.18 ,

URN300 (8 w9l: Newton)

Al HFEH P Paiax H T ] 51

CP-RI 1468.48 R
CP-R2 1534.77 p
CP-R3 | [0,00 | 148669 | 148853 | » |
CP-R4 1478.34 p
CP-R5 1474.37 o
QI-R1 = Z7) dk
QI-R2 2521.74 e
QI-R3 | [45/0/901s | 2380.36 | 2479.44 .
QI-R4 959755 "
QIR5 2418.12 "
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Table. 3 Finite element analysis results

=

ol h'::‘ﬁ)” i

[0/90.)s | 187.74 169.88 101.44 14.01

USNI25

[+45/0/90]s | 245.60 263.47 24237 | 1.07

[0/90.]s | 244824 | 246498 | 148853 | 39.20

URN300

[£45/0/90]s | 2485.28 | 420765 |2479.44| 0.23
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Fig. 3 Load-deflection curves of USN125
[0./90,]s cylindrical panel

FEMI ! Linear(tNASTRAN) FEM2 : Present(Progressive failure)
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Fig. 4 Load-deflection curves of USN125
[+45/0/90]s cylindrical panel

FEMI : Linear(tNASTRAN) FEM2 @ Present(Progressive failure)
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Fig. 5 Load-deflection curves of URN300
[02/90,]s cylindrical panel

FEMI @ Linear(NASTRAN) FEM2 : Present(Progressive failure)
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Fig. 6 Load-deflection curves of URN300
[+45/0/90]s cylindrical panel

FEMI : Linear(NASTRAN) FEM2 @ Present(Progressive failure)
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(b) Finite element
analysis

(a) Experiment

Fig. 5 Buckling mode shape USN125 [02/90:]s
cylindrical panel
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(b) Finite element

(a) Experiment analysis

Fig. 6 Buckling mode shape USN125 [+45/0/90]s
cylindrical panel
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