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Rigidity and Vibration Analysis on Fiber-Reinforced Composite Corrugated Plates

Kang Chung” and Young-Wann Kim™

ABSTRACT

In this study, the rigidities of fiber-reinforced composite corrugated plates are derived to achieve the weight
reduction, high strength, and high stiffness. The vibration of the corrugated plates for all the conventional
boundary conditions in the plates is analyzed numerically by applying the derived rigidities, and so the analysis
system is programmed to obtain the results by using Visual Basic language. Consequently, the characteristics of
fiber-reinforced composite corrugated plates can be easily investigated from the results provided by the
programmed system.
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Fig. 2 Geometry of trapezoidal corrugated plate.
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Fig. 3 Analysis model with free-free, clamp-free boundary
condition.
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Table 1 Engineering properties of Graphite Fiber Reinforced

Polymer (GFRP) Graphite 4 # 73} =S AR(GFRP)OITE. ol e A
A BT Mol e e Gl UEhgm gles, N
El(kg/mmz) Eg(kg/mmz) Gia(kg/mm?) vi2 o thaM= ankal ko] gl Aow L]'E}“)T}CP«D%, (M,

N=(5, 3ol e A 22 g JiAEE doze 1
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* Layer thickness = 0.150mm

Table 2 Convergence study of frequency parameter of GFRP
corrugated plate with 0=45°, g~45°
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Frequency Parameter, A .

i

e annn v \Ko‘) 1N An An A2 A
e | o550 22 273.2776 317.8457 1712.601 -
e EL 2,3 2732776 317.8159 1712.601 -
- IR 24 2732776 317.7919 1712.601 -
s 2,5 2732776 317.7880 1712.601 -
| o= 32 2732647 317.8457 1712.559 489.1724
i 33 273.2646 317.8159 1712.559 489.0377
i 34 273.2645 317.7919 1712.559 488.8701
35 273.2645 317.7880 1712.559 488.8495
42 2732647 315.2876 1712.559 489.1724

43 273.2646 315.2545 1712.559 489.0377
44 273.2645 315.2280 1712.559 488.8701
4,5 273.2645 315.2238 1712.559 488.8495
52 273.2550 315.2876 1712.026 4856418
53 273.2534 315.2545 1712.025 485.5118
Fig. 5 Result window in analysis system. 54 273.2531 315.2280 1712.021 4853186
5,5 273.2530 3152238 1712.021 485.2976
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Fig. 6 Rigidities and frequency parameters of A2 and GFRP flat
plates.
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