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Aluminum Honeycomb for Aircraft Engine Fan Case
[0 The Excellent in Durability under High Temperature and Humidity Eenvironment []

Takashi ITAMOTO, Takao MORITA, Makoto HANDA

For the aircraft engine fan case, honeycomb sandwich panel with sound absorption characteristic, is applied for its
inner side in order to reduce the weight and engine noise.

As the inner side of the fan case is required to be three-dimensional shape, heat formed hexagonal honeycombs has
been applied, but recently, unique cell shape* double flexible” honeycomb core that does not require heat forming,
is getting to be used. For the area where strength is required, a high density aluminum honeycomb of a thick foil
thickness is applied.

Until now, only one manufacturer in the United States was able to supply both of these aluminum honeycombs in
the market.

This manufacturer is using chromic acid for corrosion resistant treatment of aluminum honeycombs, but engine
manufacturers are demanding further improvement in corrosion resistance property.

Showa Aircraft Industry Co. Ltd. has developed and started mass—production for aluminum double flexible
honeycomb and high density aluminum honeycomb by using aluminum foil treated with phosphoric acid anodizing
which has more beneficial effect in adhesion durability and corrosion resistance under high temperature and humidity
environment than the chromic acid treatment.
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Pattern Diagram of Phosphoric Acid Anodize Line
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Cross Section Structure of Phosphoric Acid Anodize Foil
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Foil Wedge Crack Specimen
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Foil Wedge Crack Test Result
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Manufacturing Method of Honeycomb (Expanding)
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Manufacturing Method of Honeycomb (Corrugating)
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Pattern Diagram of Expanding for Aluminum Double
Flexible Honeycomb
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Relationship between Deformation per a Cell and Pressure
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Compression Test

0100000000o000o00
Plate Shear Test
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Flexural Shear Test
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Strength Comparison of Aluminum Double Flexible Honeycomb
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Strength Comparison of High Density Aluminum Honeycomb
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