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Study on Basic Mechanical Properties of Air Cushion Made of ETFE
- Comparison of Properties Between Sealed Type and Constant Pressure Type -
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Abstract : Lenticular pneumatic structure has a system to resist external force with raising internal air pressure. This
structure is often used when using ETFE film. There are two types of this structure: sealed type and constant pressure
type. When load is applied, sealed type has a characteristic of which membrane tension and shape change while being
accompanied by a cahnge of internal volume and internal air pressure. On the other hand, constant pressure type always
maintains a constant internal pressure regardless of external force, and resists short-term loads by intentionally increasing
the internal air pressure. This paper aims to compare the mechanical properties of the sealed type and the constant

pressure type.
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3-D Fluid  Potemtial based Fluid | There is no friction 023 e[%]

Bulk modulus 0.142 MPa

[Air element]

between ETFE film surfaces

m Loading case (maximum value)

JLUn, i

Full positive pressure
2,000Pa

Full negative pressure
-2,000Pa

Fig.1 Outline of numerical analysis
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Fig.3 Results of Full positive pressure loading
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Fig.4 Results of Full negative pressure loading

93

2000

2000



