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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
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Introduction

Throughout this part of ISO 14624, the minimum essential criteria are identified by the use of the imperative or
the key word “shall”. Recommended criteria are identified by the use of the key word “should” and, while not
mandatory, are considered to be of primary importance in providing serviceable, economical and practical
designs. Deviations from the recommended criteria may be made only after careful consideration, extensive
testing and thorough service evaluation have shown an alternative method to be satisfactory.

© 1SO 2003 — Al rights reserved \


https://standardsiso.com/api/?name=e38ed4e9575d9303b4b2b441c622458e



https://standardsiso.com/api/?name=e38ed4e9575d9303b4b2b441c622458e

INTERNATIONAL STANDARD
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Space systems — Safety and compatibility of materials —

Part 4:
Determination of upward flammability of materials in
pressurized gaseous oxygen or oxygen-enriched environments

1 |Scope

Thig part of 1ISO 14624 specifies a test method for determining the flammability{of“aerospace

pregsurized gaseous oxygen (GOX) and oxygen-enriched environments, at ambient temperature. T
may also be used to provide supplementary information by testing at pressdres other than the in
pregsure (see Clause 4). The standard pressure range for this test method‘is)from ambient to 69 0
2 [Conformance

Theltests shall be performed in an accredited test facility (see Anfiex A for guidelines).

Thel authority having jurisdiction, or the test requester, shall‘provide properly identified material(s
Altefnatively, accredited test facilities may be authorized by the test requester to procure the
matgrial(s).

3 |Terms and definitions

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

31

burh length

length of specimen that has been/consumed by combustion

NOTE The burn length.is determined by subtracting the post-test specimen length from the pre-test sped
3.2

flammmable material

a mlaterial is camsidered to be flammable at a specific pressure if at least one specimen burns
150|mm at that/pressure

3.3

goqdlaboratory practice

Mmaterials in
[his method
tended use
DO kPa.

for testing.
appropriate

imen length.

more than

GLP
practice which involves the testing of standard reference materials to verify data accuracy and repeatability

4

Principle

In a high-pressure test chamber containing a specific test environment, an ignition source, delivering a defined
amount of energy, is applied to the lower end of a vertically oriented test specimen. The maximum post-test
burn length for at least 10 standard-sized specimens is recorded. Materials are considered flammable at a
specific pressure if at least one specimen burns more than 150 mm. Tests shall be conducted at ambient
temperature, in gaseous oxygen or oxygen-enriched environments. The test pressure shall simulate the worst-
case environment in which ignition and combustion of the material are likely to occur. To obtain
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supplementary information, as well as provide a direct comparison between all the materials tested,
specimens may be tested at the appropriate pressures selected from those given in Table 1.

Table 1 — Test pressures

Test pressure
kPa

100

5 Reagents

5.1 Gasgdgs, used for the tests.

6 Test system
6.1 Test|chamber and associated equipmeént, capable of providing a pressure of up to 69 000 kPa, [and
having a vdlume such that no more than.5\% of the available oxygen is consumed during the test. In addition,
the test chgmber shall not interfere chemically or physically with the test.

6.2 Spedimen holder, capablé of being attached to the top of the specimen and holding it in a vertical
position (see Figure 1).

6.3 Ignitlon source, comprising a promoter (6.3.1), an ignitor wire (6.3.2) and a power supply (6.3.3).

6.3.1 Prgmoter, physically attached to the specimen (see Figure 2) and consisting of a sufficient quantity of
aluminium ¢r magnesium to release at least 3,0 kJ.

6.3.2 Ignjtobwire, bare, made of aluminium-palladium or nickel-chromium.

6.3.3 Power supply, electrically insulated, capable of providing 40 A (RMS) at 50 V, used to supply current
to the ignitor wire (6.3.2).

6.4 Measuring devices, such as pressure gauges and oxygen-measuring devices, in proper calibration.

2 © ISO 2003 — Al rights reserved
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Figure 1 — Typical test chamber with specimen mounted in specimen holder

© 1SO 2003 — Al rights reserved 3


https://standardsiso.com/api/?name=e38ed4e9575d9303b4b2b441c622458e

ISO 14624-4:2003(E)

Dimensions in millimetres
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a) Specimen b) Promoter
Figure 2 — Test specimen and promoter

7 Test specimens
7.1 Materials
The minimum quantities of materials required to perform each test properly are summarized in Table 2. Actual

test configurations and material quantities for material forms other than those listed shall be established and
approved by the authority having jurisdiction.

4 © ISO 2003 — Al rights reserved
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Table 2 — Minimum quantities of materials required for testing at each pressure

Form of material Minimum quantity
Standard 10 rod specimens measuring 305 mm long x 3,2 mm in diameter
Typical non-standard 10 specimens measuring 305 mm long x 3,2 mm x 3,2 mm

As a minimum, all materials used in testing shall meet or exceed user specifications.

Material characteristics can be significantly compromised by sources of contamination, such as exposure to
solvents, cleaning agents, abnormal temperatures, variations in humidity, environmental| pollutants,
particulates and handling. It is important that exposure of test material(s) to these and othéer‘contamination
soufces be sufficiently controlled to minimize variation in test results.

7.2] Receipt
Regeive and visually inspect the test material: when received, it shall be accompanied by proper ifentification
and|standard specimens shall be in the form of cylindrical rods 3,2 mm in diameter by 305 mm long. Any flaws
shall be noted.
7.3| Cleaning
Specimens shall have been cleaned and dried to end-use spedifications prior to receipt at the test facility. If,
however, specimens are received with obvious contamination, clean them. All cleaning methods shall be
appfoved by the test requester prior to use.

7.4| Preparation

If required, prepare specimens to the proper dimensions.
If a|material cannot be obtained or prepated in the cylindrical form, then a non-standard specimen shall be
prepared. A typical non-standard speeimen might have a square (as opposed to round) cross-section, with
3,2 mm sides, and be a minimum of 305'mm in length.

Any coatings shall be applied, to the thickness proposed for use, to rods.
7.5| Inspection

Aftdr preparation andlor cleaning at the test facility, inspect the specimens to ensure that they are of the

proper dimensionS..Any flaws and any residual contamination shall be noted. If the flaws result from specimen
preiaration at the-test facility, new specimens shall be prepared.

8 |[Procedure

WARN: " aterials-me ce-smoke-and-toxie ~which-ean-affeet-tHe health of
operators. The test area shall be cleared of smoke and fumes by suitable means. In addition, the use
of oxygen-enriched test gases and high-pressure test systems provides unique hazards which should
be appropriately addressed prior to utilizing this test procedure.

8.1 Before testing

Before testing, record all pertinent information (including initial test pressure, specimen identification and pre-
test length).

The test system shall be visibly clean, and all measuring devices shall be in proper calibration.

© 1SO 2003 — Al rights reserved 5
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Press the promoter onto the test specimen and wrap the ignitor wire around the promoter. Mount the test
specimen firmly in the specimen holder, and connect the ignitor wire to the power supply.

8.2 Test

Place the specimen and holder in the test chamber and establish the proper test atmosphere. Record the
initial pressure. Activate the ignition source. Immediately the promoter has ignited, turn off the power supply.
After the test, record the final pressure and the specimen burn length.

9 Accuracy

Measuremse

a) absolufe pressure:

b) specim

burn le
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