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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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC 20, Aircraft and space vehicles, Subcommittee 
SC 14, Space systems and operations.
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Introduction

This International Standard explains technical information for TCCs selection and application required 
to confirm their compliance with the requirements of the thermal control for spacecraft.

This International Standard classifies thermal control coatings in accordance with their usage in passive 
and/or active thermal control subsystems for reduction of external heat absorption or regulation of 
radiant heat exchange between on-board equipment on spacecraft, their general properties, and their 
special characteristics for space environment applications.

This International Standard also contains special recommendations for surface preparation, application 
of coating systems and curing, and establishes requirements for test methods on estimating properties 
of thermal control coatings according to their target use.
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Space systems — Thermal control coatings for spacecraft 
— General requirements

1	 Scope

This International Standard defines general requirements for thermal control coatings (TCC) that are 
applied on metallic and/or non-metallic surfaces of spacecraft and payloads in order to provide the 
following thermo-optical properties:

—	 αs: solar absorptance;

—	 ε: emittance.

The function of TCC is to reduce external heat absorption and/or to regulate radiant heat exchange 
between on-board equipment on spacecraft.

2	 Normative references

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

ISO 9117-1:2009, Paints and varnishes — Drying tests — Part 1: Determination of through-dry state and 
through-dry time

ISO 14624-3, Space systems — Safety and compatibility of materials — Part 3: Determination of offgassed 
products from materials and assembled articles

3	 Terms, definitions, and abbreviated terms

3.1	 Terms and definitions

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

3.1.1
active thermal control system
system where the active thermal control method is used

Note 1 to entry: The active thermal control method is the procedure to control the temperature using mechanical 
mobile components or fluid, using electric energy from a heater, changing the component’s thermo-physical 
property, or utilizing another technology to change/control the temperature.

[SOURCE: JERG-2–310:2009]

3.1.2
coating
continuous layer formed from a single or multiple application of a coating material to a substrate

[SOURCE: ISO 4618:2006]
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3.1.3
coating material
product in liquid, paste, or powder form, that, when applied to a substrate, forms a film possessing 
protective and/or other specific properties

[SOURCE: ISO 4618:2006]

3.1.4
coating process
process of application of a coating material to a substrate, such as dipping, spraying, roller coating, 
brushing

[SOURCE: ISO 4618:2006]

3.1.5
coating system
combination of all coats of coating materials which are to be applied or which have been applied to a 
substrate

[SOURCE: ISO 4618:2006]

3.1.6
emissivity
emittance
ε

ε=M/Mb	

where M is the radiant exitance of a thermal radiator, and Mb is the radiant exitance of a blackbody at 
the same temperature

Note 1 to entry: The following adjectives should be added to define the conditions:

—	 Total: If they are related to the entire spectrum of thermal radiation (this designation can be considered as 
implicit);[7]

—	 Spectral or monochromatic: If they are related to a spectral interval centered on the wavelength λ;[7]

—	 Hemispherical: If they are related to all directions along which a surface element can emit or receive 
radiation;[7]

—	 Directional: If they are related to the directions of propagation defined by a solid angle around the defined 
direction;[7]

—	 Normal: If they are related to the normal direction of propagation or incidence to the surface.[7]

[SOURCE: ISO 80000‑7:2008]

[SOURCE: ISO 16378]

3.1.7
paint
pigmented coating material which, when applied to a substrate, generally forms an opaque film having 
protective or specific technical properties

[SOURCE: ISO 4618:2006]

3.1.8
paint film
intact coating that is formed by applying one or multiple layers of coating materials on a substrate
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