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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International 
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO  10785 was prepared by Technical Committee ISO/TC  20, Aircraft and space vehicles, Subcommittee 
SC 14, Space systems and operations.
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Introduction

The bellows for space systems is usually used under severe conditions, such as high pressure, extremely 
low temperatures, large deflection, or high inner flow speed. The design safety factor of the bellows tends 
to be small in order to satisfy two different function requirements simultaneously. One is the function of the 
pressure bearing component, which all pressure components have, and the other is the special function to 
accommodate installation misalignment, thermal expansion or contraction and displacement induced by large 
deformation of the pressurized propellant tank.

There are many items to be considered for design and manufacture such as hoop stress, bulging stress, 
buckling strength, flow-induced vibration, and cyclic deflection.

This International Standard establishes general and specific requirements for bellows in order to provide safe 
and reliable bellows hardware and operations.

Some examples of the design safety factors are shown in Annex A at the end of this International Standard.
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INTERNATIONAL STANDARD� ISO 10785:2011(E)

Space systems — Bellows — Design and operation

1	 Scope

This International Standard specifies general and detailed requirements for bellows used in space systems. It 
establishes requirements with regard to material, design, analysis, fabrication, material, testing, inspection and 
operation for space use.

This International Standard is applicable to metallic bellows which are used as pressure bearing components 
and are integrated into a pressure system. This International Standard is not applicable to engine bellows or 
valve bellows.

2	 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 
(including any amendments) applies.

ISO 14623:2003, Space systems — Pressure vessels and pressurized structures — Design and operation

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
acceptance test
required formal test conducted on flight hardware to ascertain that the materials, manufacturing processes and 
workmanship meet specifications and that the hardware is acceptable for intended usage

3.2
bellows
corrugated single-layer or multi-layer elastic casing, when integrated into a duct assembly, capable of performing 
linear, shear and angular movements

NOTE 1	 A bellows consists of both a convolution section and a mechanical linkage section, which serves as a bellows 
restraint. The most common mechanical linkage types are gimbal-type and braided-type. In some cases a bellows contains 
an internal liner or flow tube for the purpose of improving flow capability.

NOTE 2	 See Figure 1.

3.3
bellows stiffness
ratio between an applied force and the resulting bellows displacement

3.4
burst pressure
pressure level at which rupture or unstable fracture of the pressurized hardware item occurs

3.5
bulging stress
meridional or axial stress at the convolution section induced by pressure
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