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Buckling Analysis of Laminated Composite Trapezoidal Corrugated

Plates

Kyung-Jo Park*, Young-Wann Kim*"

ABSTRACT: This work investigates the elastic buckling characteristics of laminated composite trapezoidal corrugated
plates with simply supported edges using the analytical method. In the analysis, three types of in-plane loading
conditions: uniaxial, biaxial and shear loads are considered. Because it is very difficult to determine the mechanical
behavior of 3-dimensional corrugated structures analytically, the equivalent homogenization model is adapted to
investigate the overall mechanical behavior of corrugated plates. The corrugated element is homogenized as an
orthotropic material. The previous formulae for bending rigidities of corrugated plate are adapted in this paper. The
comparisons of the proposed analytical results with those of FEA based on the shell element are made to verify the
proposed analytical method. In the comparison study both the critical buckling loads and the buckling mode shapes
are presented. Some numerical results are presented to check the effect of the geometric properties.
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Fig. 1. Laminated composite corrugated plate, a corrugation
unit and equivalent plate subjected to in-plane loads
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Fig. 2. Comparison of buckling loads and mode shapes of cor-
rugated plate subjected to lateral load, N,
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Fig. 3. Comparison of buckling loads and mode shapes of cor-
rugated plate subjected to in-plane shear load, N,
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Fig. 5. Variation of buckling mode-shapes of laminate compos-
ite corrugated plate subjected to various in-plane loads
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R E e e P S
R P VO =L B i)
Aoz WA bark Ao whet gashs A2 B 4 9l
o o]y Were) Wk B 1

4.2 =
deA A AAZAE 2L 4% BEAR At E 2
s te) A £AE e Yol HBe R SA
A A2E4L A7) 98] ol 2a| S Stk w3 2
12 339 §etesdale sastglon 1 AR ol
a4 Ao} ula/A =Tt ol % Fa Ak o284
Wo] H2els W H2PALS 449
wolon], WH 53 o2 S thav} 2
[(20),],2 H5E BgA R 22
Haols A5Z 0 = 45°, 5 F

oo
o 1

2
Lo

o 2
Ay

rhy
oL Mo 4y
2

o o [
-HN' '{O mﬁ
9

2 ek
o 28122 0 = 90°0)| 4] o7} Hc}.
Eol7} FUVehe| uhet #Zstso| S7HE S
of thall L FgFo] 7H A yepdrt. ek A2
HH Adstgel dal =5 =olol wet 24 wigt)
Zto] A= aFsts-e T7HE o, 5 o7t 24
5 Ho} yigkelA S7Hs Stk Eo 5 ol E45 A
o HEotF R G5 FZotFol FEZol vA= FF

|
of

=2 o
<
10 o o o

o 0
NI 1

i
_|LO
N

1,
Hy
oh

ofl
ox
o
o S s

N

o] Atk= A& &+ A%
Skl et #=shkE

o)
7 Apess g 2 G mAT
REFERENCES

1. Winkler, M., and Kress, G., “Influence of Corrugation Geom-
etry on the Substitute Stiffness Matrix of Corrugated Lami-
nates,” Composite Structures, Vol. 94, No. 9, 2012, pp. 2827-
2833.

2. Xia, Y., Friswell, M.I,, and Flores, E.S., “Equivalent Models of
Corrugated Panels,” International Journal of Solids and Struc-
tures, Vol. 49, No. 13, 2012, pp. 1453-1462.

3. Ghabezi, P, and Golzar, M., “Mechanical Analysis of Trapezoi-
dal Corrugated Composite Skins,” Applied Composite Materials,
Vol. 20, No. 4, 2013, pp. 341-353.

4. Boorle, RK., “Bending, Vibration and Vibro-acoustic Analysis
of Composite Sandwich Plates with Corrugated Core,” Ph.D
Thesis, University of Michigan-Dearborn, USA, 2014.

5. Shaw, A.D., Dayyani, I, and Friswell, M.L, “Optimisation of
Composite Corrugated Skins for Buckling in Morphing Air-
craft,” Composite Structures, Vol. 119, 2015, pp. 227-237.

6. Park, KJ,, Jung, K., and Kim, Y.W,, “Evaluation of Homoge-
nized Effective Properties for Corrugated Composite Panels,”
Composite Structures, Vol. 140, 2016, pp. 644-654.

7. Park, KJ., and Kim, Y.W,, “Vibration Analysis of Laminated
Composite Corrugated Plates,” Composite Research, Vol. 29, No.
6, 2016, pp. 347-352.

8. Bai, ].B., Chen, D., Xiong, ].J., and Shenoi, R.A., “A Corrugated
Flexible Composite Skin for Morphing Applications;,” Compos-
ites Part B: Engineering, Vol. 131, 2017, pp. 134-143.

9. Farzampour, A., Laman, J.A., and Mofid, M., “Behavior Pre-
diction of Corrugated Steel Plate Shear Walls with Openings,’
Journal of Constructional Steel Research, Vol. 114, 2015, pp. 258-
268.

10. Dou, C, Jiang, Z.-Q, Pi, Y.-L., and Guo, Y.-L., “Elastic Shear
Buckling of Sinusoidally Corrugated Steel Plate Shear Wall”
Engineering Structures, Vol. 121, 2016, pp. 136-146.

11. Jiaoa, P, Borchania, W,, Soleimania, S., and McGraw, B., “Lat-
eral-torsional Buckling Analysis of Wood Composite I-beams
with Sinusoidal Corrugated Web,” Thin-Walled Structures, Vol.
119, 2017, pp. 72-82.

12. Cao, Q, and Huang, J., “Experimental Study and Numerical
Simulation of Corrugated Steel Plate Shear Walls Subjected to
Cyclic Loads,” Thin-Walled Structures, Vol. 127, 2018, pp. 306-
317.



	적층 복합재료 사다리꼴 주름판의 좌굴해석
	1. 서 론
	2. 이론 전개
	3. 수치결과 및 토의
	4. 결 론
	References


