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ABSTRACT

The sandwich shell with Egg-box core has been used for the combustion chamber case of air
breathing propulsion system. The alteration on pitch length and thickness of Egg-box core was
required to be lighter and save manufacturing time and cost of combustion chamber case. In this
paper, the finite element analysis method which simulated bending test was used to predict the
equivalent shear modulus which affect structural stability of sandwich shell in short time. The result
of FE calculation on sandwich panel with homogeneous material, H130-foam core, showed a good
agreement with the values available in the reference. The equivalent shear modulus of Egg-box core

according to the variation of pitch length and thickness can be obtained.
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Fig. 1 Egg-box core.
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Fig. 3 FEM mesh model of Egg—box core.

Table 1. Mechanical properties of sandwich panel with

Egg—ox core.
Mechanical ~ Properties E o, o,
Materials (GPa) (MPa) (MPa)
AISI321 193 215 590
17-4PH (H900) 197 1172 1310
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Fig. 4 Sandwich panel.

Table 2. Dimension of sandwich panel (Unit: mm).

Case | Pitch L b t,
#1 | 20.00 | 200.0 | 60.00 | 0.3
#2 | 21.04 | 2104 | 63.12 | 0.3
#3 | 2222 | 2222 | 66.66 | 0.3
#4 | 2352 | 2352 | 70.56 | 0.3
#5 | 25.00 | 250.0 | 75.00 | 0.3
#6 | 20.00 | 200.0 | 60.00 | 0.2
#7 | 20.00 | 200.0 | 60.00 | 0.25
#8 | 20.00 | 200.0 | 60.00 | 0.35
#9 | 20.00 | 200.0 | 60.00 | 0.4
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Fig. 5 Deflection of sandwich panel with foam core.

Fig. 6 Deflection of sandwich panel with Egg-box
core at pitch = 20.00 mm (X10).
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Fig. 7 Deflection of sandwich panel with Egg-box
core at pitch = 25.0 mm (X10).
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Fig. 11 Deflection of sandwich panel with Egg—box
core at t, = 02 mm (X10).



78 ot - g4

G4S3 - 2l HE LR

Fig. 12 Deflection of sandwich panel with Egg-box
core at t, = 04 mm (X10).
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Fig. 15 Effect of thickness on shear modulus.
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Fig. 18 Effect of volume on shear modulus.
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