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Properties of PMI Foam Sandwich Structure
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Abstract The flatwise tension, flatwise compression, edgewise compression, flexure and shear properties of
polymethacrylimide ( PMI) foam/carbon-fiber epoxy resin composites sandwich structures have been tested. And the
failure modes of mechanical testing specimens have also been analysed. Results showed that the flatwise tension,
flatwise compression and shear properties mainly depended on the properties of PMI foam core. The flexure testing
specimens could better reflect the shear properties of foam. In addition, the foam sandwich structures had excellent
edgewise compression and flexure properties. The edgewise compression strength and modulus of carbon-fiber epoxy

panel (1.05 mm)/foam (30 mm) sandwich structure are respectively 26.5 MPa and 5. 88 GPa. The flexure stiffness

and modulus of foam sandwich structure are respectively 3.05 kN-m” and 97.5 GPa.
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Tab.1 C/EP facing state of PMI foam sandwich structure
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Tab.2 Mechanical properties of PMI foam sandwich

structure with different processing methods
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Tab.3 Mechanical properties of C/EP facing with different

processing pressures
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MPa MPa GPa MPa GPa
0.3 714 78.2 1100 65.9
0.6 759 78.5 1130 65.1
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Fig.1 SEM micrograph of PMI foam
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Fig.2  Failure mode for flatwise tension sample
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Tab.4 Flatwise compression property of sandwich structure
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Fig.3  Failure mode for the flatwise compression sample
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Tab.5 Edgewise compression property of sandwich structure
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1 26.5 5.88
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Fig.4 Failure mode for edgewise compression sample
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Tab.6 Flexure property of PMI foam sandwich structure

b SR, SHRIE, SRR, A
mm kN +m? MPa GPa

1* 1.05 3.05 396 97.5

2# 1.50 3.34 319 107

3* 1.55 3.98 399 154
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Fig.5 Failure mode for flexure sample
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Tab.7 Shear properties of PMI foam sandwich structure
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Fig.6  Failure mode for compression-shear sample
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