Trans. Korean Soc. Noise Vib. Eng., 24(10) : 788~794, 2014
http://dx.doi.org/10.5050/KSNVE.2014.24.10.788

SEAZASIES =8 M 24 # M 10Z, pp.788~794, 2014
ISSN 1598-2785(Print), ISSN 2287-5476(Online)

2 AelelE F2Re) e g7 o)A

Transient Response Analysis of Trapezoidal Corrugated Plates with Stiffeners

ISR RO
Kyung-Jo Park and Young-Wann Kim

(Received August 11, 2014 ; Revised October 2, 2014 ; Accepted October 6, 2014)

Key Words : Transient Response Analysis(Z%= -5 34]), Trapezoidal Corrugated Plate(AFCH]& S=5-3F), Pulse
Load(Z 2~ 3}%), Discrete Stiffener Theory(©]AFH.7Fo] =)

ABSTRACT

In this paper, the transient response analysis of the trapezoidal corrugated plate subjected to the

pulse load is investigated by the theoretical method. Three types of pulse loads are considered: step-

ped, isosceles triangular and right triangular pulse loads. The corrugated plates can be represented as

an orthotropic plate. Both the effective extensional and flexural stiffness of this equivalent orthotropic

plate are considered in the analysis. The plate is stiffened by concentric stiffeners perpendicular to

the corrugation direction. The stiffening effect is represented by the discrete stiffener theory. This

theoretical results are validated by those obtained from 3D finite element analysis based on shell

elements. Some numerical results are presented to check the effect of the geometric properties.

1.4 E

FERe WHUG BE FHS ML Qo 9
o P, W), Av 2 ALY B v, 5
2 Zhpo] $3} o] dolrt Ax A o] = %
Hol apHE T AgHI g Fad
e oheh 9E U g ARl AT
Q7] whe] AN AHE vk wH PEA 5
He olgale FEUTeR Be U MR
Foglel Azol Havlel BRI, fo Y
Belol= 53t g 9 PxBe 485n oo
GO, FEge BE Px §Po P 9]
WE] o 2Hel o] 94 o} o) AYEH F

*  Corresponding Author ; Member, Department of Mechanical Design
Engineering, Chonnam National University
E-mail : wannkim@)jnu.ac.kr
Tel : +82-061-659-7285, Fax : +82-061-659-7289

*  Member, Department of Mechanical Design Engineering, Chonnam
National University

788 | Trans. Korean Soc. Noise Vib. Eng., 24(10) : 788~794, 2014

o &
il A
2
Y fr =
o ol
2 oly
o
N ol
ol
olf
)
o
o

5% e

ol

-y

°

+ oo

N o ,

olr du og =~ _‘ET

1B oE O

LR
Ok 30 gl |o

0]
oo
Ol

o 28
>
)
QL
A
w
U
H
o
f
N
N}
N
il
il
E

of tigk A wlg- wuE Ao 53 o

¥ Recommended by Editor SungSoo Na
(©) The Korean Society for Noise and Vibration Engineering



Kyung-Jo Park et al.; Transient Response Analysis of Trapezoidal Corrugated Plates with Stiffeners

re
-
=2
X
4
02‘:,"
P,L
H
)
Q‘L
rlr
o
Q‘L
ofy
tlo
i
rir
fz
o
N
o

webd o] AFolAE FeES Wi wgd F
g el w7 NS olBHOR 134y
o ol 93l e Fejel BakFol weluEgle
v, WAENRE A S8 oangolze] 4
Hoth. FEES Aoy BOR A 4
stk olgald] Avtel Bgde A3 A
ANSYSE ol 83 Faaisiy Aot v/}
gk =3 TR I34e 2Pk ofel
ol R JFE PENGT
2. 43t

w7 ATiEE FEw, 99 FEe 94 2 57

W& Fig. 19 etk FER x, y B Aol

enveloped length: s

(b) Corrugation unit
»v
/
L4 |

L T T 11
2w | T

stiffener

b,
o

0

cross section, A

(c) Equivalent plate

Fig. 1 Trapezoidal corrugated plate with stiffeners, its
corrugation unit and equivalent plate
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Fig. 3 Comparison of central displacement histories
obtained from theoretical and FE analysis
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plates with the same weight

30

E 25}

E

c

@

g L

g 20f

IS, L

o L

K]

5 L

= L V\V\v\ﬁ\(
L o= T~

——r—

10 " 1 " 1 " 1 " 1 " 1 " 1
30 40 50 60 70 80 90

Corrugation angle, 6()

Fig.7 Effect of corrugation angle for corrugated
plates with the same corrugation height

JA4E FEZS ARV A 19 %S
FolEth o8 Fol 4o FEAOR ANW FF
wel A9 wgAe oF wAmat Avks AL
% % gtk

of HEHATt olBdS Tl L Adee &
I g 22 FEF 2 TFE Ae FER
d FEZol AdFE FEEOIZF vobd A
& kA BY 2e FF %013 2 FEU
e FEzol Ades AW AYE A, F
7o 9T B v Aes 5 2AEA
G FEER] A5 7P Ak 2AS e gt
ol ot AL gasArt BAA ol wE
F arA] A4 g F, g2 BYS T AE
T 7MY AY aEnE 9% 5 Atk A
Al ol EElA S Bl AR 33 AEH
Bt ARGEE 7EE 5 0

o] =2 2013d% Aguistu g XY

of efste] AT A5

References

(1) Sun, H.-H. 2005, Buckling
Strength Assessment of Corrugated Panels in Offshore
Structures, Marine Structures, Vol. 18, Issue 7-8, pp.
548~565.

(2) Kim, S., Lee, H., Kim, J.-T. and Kim, J., 2010,
Sound Insulation Design of the Corrugated Steel Panel
of the
Korean Society for Noise and Vibration Engineering,
Vol. 20, No. 7, pp. 672~676.

(3) Yokozeki, T., Takeda, S., Ogasawara, T. and
Ishikawa, T., 2006, Mechanical Properties of Corrugated
Composites for Candidate Materials of Flexible Wing
Structures, Composites: Part A, Vol. 37, No. 10, pp.
1578~1586.

(4) Norman, A. D., Seffen, K. A. and Guest, S. D.,
2009, Morphing of Curved Corrugated Shells, Int. J. of
Solids and Structures, Vol. 46, No. 7-8, pp. 1624~1633.

(5) Ghabezi, P. and Golzar, M., 2013, Mechanical
Analysis of Trapezoidal Corrugated Composite Skins,
20, No. 4, pp.

and Spencer, J.,

Considering Local Resonance, Transactions

Applied Composite Materials, Vol.
341~353.

(6) Dayyani, L., Friswell M. I, Ziaei-Rad, S. and
Saavedra Flores, E. 1., 2013, Equivalent Models of

Trans. Korean Soc. Noise Vib. Eng., 24(10) : 788~794, 2014 | 793



Kyung-Jo Park et al.; Transient Response Analysis of Trapezoidal Corrugated Plates with Stiffeners

Composite Corrugated Cores with Elastomeric Coatings
for Morphing Structures, Composite Structures, Vol. 104,
pp. 281~292.

(7) Peng, L. X., Liew, K. M. and Kitipornchai, S.,
2007, Analysis of Stiffened Corrugated Plates Based on
the FSDT via the Mesh-free Method,
Journal of Mechanical Sciences, Vol 49, No. 3, pp.
364~378.

(8) Talbi, N., Batti, A.,, Ayad, R. and Guo, Y.Q.,
2009, An Analytical Homogenization Model for Finite
Element Modelling of Corrugated Cardboard, Composite
Structures, Vol. 88, No. 2, pp. 280~289.

International

(9) Bartolozzi, G., Pierini, M., Orrenius, U. and
Baldanzini, N., 2013, An Equivalent Material
Formulation for Sinusoidal Corrugated Cores of

Structural Sandwich Panels, Composite Structures, Vol.
100, pp. 173~185.

(10) Jung, K. and Kim, Y. W, 2014, Vibration
Analysis of Trapezoidal
Stiffeners and Lumped Masses, Transactions of the

Corrugated Plates  with

Korean Society for Noise and Vibration Engineering,
Vol. 24, No. 5, pp. 414~420.

794 | Trans. Korean Soc. Noise Vib. Eng., 24(10) : 788~794, 2014

Kyung-Jo Park received the B.S.

degree in Dept. of Mechanical
Engineering from Seoul National
University in 1986, and the M.S.
and the Ph.D. degrees from
KAIST in 1988 and 1993,
respectively. He is currently work-
ing in Chonnam National University as a professor
of the mechanical design engineering. His research
interests include the NDE using the guided waves,
acoustic emissions,

signal processing and backup

bearing design for high-speed energy storage

systems.

Young-Wann Kim received his
Ph.D. degree
National University in 1997. He

is a professor of department of

from Chungnam

mechanical design engineering,

Chonnam National University. His
includes the

research  interest

structural dynamics & vibration, FSI problems.





