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ABSTRACT

A typical honeycomb sandwich panel consists of two thin,
high—strength facings bonded to a thick, light—weight core. Each
component by itself is relatively weak and flexible, but when it
combined in a sandwich panel they produce a structure that is stiff,
strong, and lightweight. In addition to use in honeycomb sandwich
panels, honeycomb is used for energy absorption, radio frequency
shielding, light diffusion, and to direct air flow. Accordingly, the
usage of honeycomb sandwich structure is very widely applied to
the aircraft, the automobile, and marine industry, etc., because of
these advantages.

With the increasing interest in using the sandwich structure with
honeycomb core, there is also an increasing demand for knowledge
and basic understanding of the processing technology for these
relatively new materials.

Generally, this honeycomb sandwich structure is manufactured by
autoclave process. In this study, the honeycomb sandwich structure
was produced by prepreg. To prove the suitability the honeycomb

sandwich structure with prepreg. The optimum design of the skin



materials and honeycomb sandwich structure were evaluated with
the theory of stress analysis.

In the study, a pallet having a thickness about 25 mm, applied to
produce LCD/PDP, using honeycomb sandwich panel is designed by
optimism from stress analysis of composite material. And it can get
the following conclusion.

The result of designing a pallet manufactured by honeycomb
sandwich having a thickness, 20mm, it is satisfied against the

standard, so it makes sure that designing a pallet is optimized.



Nomenclature

t  : Panel's total thickness(cm)

tf : Skin plate thickness (cm)

tc  : Thickness of honeycomb core (cm)

a, b : Supporting span (cm)

q - Distribution load (kg/cm?)

P : Concentrated load (kg/cm)

§ . Panel's maximum sag (cm)

M : Maximum moment (kgem/cm)

D : Stiffness (kgcm?/cm)

of : Skin plate Strength (kg/cm?)

tc : Shear stress of honeycomp core

ocr : Breaking strength of honeycomb core (kg/cm?)
p . Density

E @ Modulus of elasticity of skin plate (kg/cm?)
Gc : Shear modulus of elasticity of core (kg/cm?)
N = 1—(Poisson ratio)?

al, a2, B, v : Modulus
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Table 1. Comparison of characteristics between aluminium pallet and

composites pallet

Kind of pallet
Aluminum .
Composites pallet
o pallet
Characteristics
Materials Aluminum Remforced. fiber
plastics
Weight 1 (100%) 0.3 (30%)
Anti - corrosion Good Good
Specific strength Low High
Specific elongation Low High
Absorption of vibration Bad Good
Number of bearings Many Few
Maintenance Bad Good
Joining for metal Good Bad
Recycling Good Bad




Table 2. Chemical properties of E—glass

fiber prepreg

Properties

Value

Volatile content

1.5(Max.)[%]

Resin content

40£3([%]

Fiber areal weight

208[g/sq.m]

Gel time 14£3[min]
Resin flow 25+5[%]
Laminate thick/ply 0.18[mm]

Tg

120(Min)[TC]




Table 3. Properties of honeycomb core material

Aramid honeycomb core
Nomex paper 66< %
Phenolic multipolymer resin 33> %
Epoxy multipolymer resin 0.3>%
Nylon multipolymer resin 0.3>%
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T = Honeycomb thickness, or cell depth

Fig. 2. The Technical terms of honeycomb
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Table 4. Factors of selecting honeycomb type(1)?

Glass Fiber Reinforced Honeycomb Core
Factor Kinds . . Incorporaaated | Dipped In a|Dipped In a
Dipped in a . ) .
. . with Bias Polyester | Polyimide
Phenolic Resin . .
Wave Resin Resin
Cost MOD LOW MOD LOW
Max Service Temp 350°F 350°F 350°F 350°F
Flammability E E E E
Impact Resistnac P G F F
Moist
01.s ure B B B B
Resistance
Fatigue Strength G G G G
Heat Transfer LOW LOW LOW LOW

E: Excellent G: Good P: Poor
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Table 5. Factors of selecting honeycomb type(2)"

Aramid .
. . Special
Aluminum Honeycomb Fiber L.
. Application
Factor Kinds Reinforced
A5052 Al ‘ Dipped I'n Water
A2024 |Commercial| a Phenolic | Resistance
A5956 )
Grade Resin Core
Cost MOD | HIGH LOW MOD LOW
Max Service Temp| 350°F | 420°F 350°F 350°F 350°F
Flammability E E E E P
Impact Resistnac G G G E F
Moisture
. E E E E G
Resistance
Fatigue Strength G G G E F
Heat Transfer HIGH | HIGH HIGH LOW LOW

E: Excellent G: Good P: Poor
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Fig. 6 Composite Application in A380
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ol FAR & o FF dFE= Rk 9 AA,

2 ARFE BAT Aon ARe Rdo] 4e4T B e
2 gt @ FEs 482 meln glow fyel dojm st

Table 6. Weight savings for civil aircraft by using composite materials

Total advanced . .
Model | Weight savings(kg)
composite
B737-300 681 272
B757 1516 676
B767 1535 636
A320 - 1050
A340 - 2600
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