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Introduction

In this work, aluminium foam sandwich panels are manufactured of ALPORAS
aluminium foam core of a thickness ranging from 8 mm to 15 mm, and reinforced by
carbon fibre skins of 0.25 mm thickness. To simulate the contact damage, spherical
indenters of 5, 10 and 15 mm diameters were penetrated into the surface of the
sandwich structures up to the failure point, and the load-indentation depth curves were
recorded. The results revealed that the failure loads, the failure indentation depth and
energy absorption depend on the indenter diameter and the sample thickness. The
contact damage behaviour of the sandwich samples also can be observed from the

failure modes analysis.

Identifications of Failure Point

‘ Panel thickness = 8 mm & Indenter size = 15 mm ‘
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‘ Some fibres in the skin experience ‘
micro-cracking at indented area

Indentation depth (mm)
Skin does not break; able to
sustain a higher loads

Sample Preparation

a. :Skin/face sheet - Carbon fibre
reinforced with epoxy ~ 0.25mm,
medium temperature moulding,
MTM56/CF0300 (Advanced Fabrication of sandwich composites
Composites Materials, UK)

« Hot Press
. : Adhesive film - Epoxy based « Curing & ture: 100°C
(Advanced Composites Materials, UK) ur!ng (jzmpera ure-.
. : Core - Aluminium foam, d=8mm, © (I LR D IS

10mm,15mm (ALPORAS - Gleich,

Germany)

 Pressure:100 KPa (If higher, the foam
will collapsed)

Failure Modes Analysis

‘ Sub-surface ‘ ‘ Surface ‘ ‘ Sub-surface ‘
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‘ Larger area of deformation in skin & foam ‘

Larger area of failure; skin fails & foam deform‘

Contact Damage : Quasi — Static Indentation

Nomenclature Feature

‘ Contact Damage Experiment‘
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Before Indentation ‘ ‘ Loading ‘ ‘ Unloading

« Spherical indenters of 5, 10 & 15 mm were used to indent samples

< Indentation depths were varied using similar indenter sizes to all sample thicknesses
until the minimum depth was identified before the skin fails

« Indentation speed is 0.50 mm/min

Load-Indentation Depth Curve

Indenter

Results : Indentation Depth & Indentation Strain
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Indentation depth dependent on indenter diameter‘ ‘ Indentation strain increases as the
but independent on panel thickness panel thickness decreases

Results : Max Load & Energy Absorption
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Max load increases as the indenter diameter |Energy absorption increases as the indenter diameter
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I : Early stage of indentation; carbon fibre skin and foam start to yield

Il : Indentation load and depth increase; skin and foam continue yielding
11 : Maximum load; skin fails

Conclusions

|. Contact damage is dependent on indenter diameter but independent on panel thickness
11. Energy absorption increases proportionally with indenter diameter

111.Surface and sub-surface failure modes show different contact damage behaviour if
samples are indented with small and large indenters




