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Analysis of Folded Plate Structures Composed of
[45°/-45°/-45°/90°/45°/45°/-45°]r Type Laminated Composites Plates

Kim, Duk-Hyun, Lee, Jung-Ho, Hong, Chang-Woo and Lee, Nam-Ju

Finite difference equation,

equation, Beam theory, Numerical analysis

Abstract

Folded plate structure,

Compatibility and equilibrium

The theory of non-prismatic folded plate structures was reported by the senior author in

1965

and 1966.

Fiber reinforced composite materials are strong in tension.

The structural

element for such tension force is very thin and weak against bending because of small

bending stiffnesses.
configuration because of its high bending stiffnesses.
analyzed by the folded plate theory with relative ease.

Naturally, the box type section is considered as the optimum structural
Such structures can be effectively
The "hollow" bending member with

uniform cross-section can be treated as prismatic folded plates which is a special case of the

non-prismatic folded plates.
box type uniform cross-section is presented.
with fiber orientation of [ABBCAAB],, with A=-B=45°

In this paper, the result of analysis of a folded plates with one
Each plate is made of composite laminates
, and C=90°

The influence of the

span to depth ratio is also studied. When this ratio is 5, the difference between the results
of folded plate theory and beam theory is 1.66%.
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Figure 1. Composite laminated folded plate

structure
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Table 1. Stiffnesses of laminated plate

Extensional stiffness Flexural stiffness
(N/m) (N - m)

A1 | 506091648.869786 | Dn | 56824.503261
An| 710721888.588570 | D | 57250.822503
An| 362768463.406576 | Di, | 42103.137633
Acg| 376385429.802832 | D, | 43489119558
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Figure 2. Beam with hollow cross-section
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Table 2. Deflection at the center of lower fold
line(x=L/2) by beam theory and
folded plate theory

(unit : m)

Aspect | Aspect

Ratio 4| Ratio 5

Aspect
Ratio 1

Aspect
Ratio 2

Aspect
Ratio 3

Folded
plate
theory
Beam
Theory
Ratio

2.31E-5{4.79E-42.84E-3|9.50E-3 | 2.37E-2

3.86E-5
0.599

6.18E-4
0.78

3.13E-3
0.907

9.88E-3
0.961

2.41E-2
0.983
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Figure 3. Deflection ratio at the center
of the lower fold line
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