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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
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Ask of technical committees is to prepare International Standards. Draft International Stand

shall not be held responsible for identifying any or all such patent rights.

Consists of the following parts, under the general title Gas cylinders — Compatibility of cylinder

entat, in_flaison with 1ISO, also take part in the Work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.
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| Standard requires approval by at least 75 % of the member bodies casting'a.vote.
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ISO 11114 was prepared by Technical Committee ISO/TC 585.Gas cylinders.
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L Autogenous ignition test for non-metallic materials in oxygen atmosphere
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Introduction

The following test method is referenced in ISO 11114-1 and ISO 11114-2.

Further information about oxygen compatibility is given in ISO 11114-1 and ISO 11114-2.

Othgr oxygen compatibility test methods include oxygen index (see SO 4589-3), heat of combustion and
adigbatic compression on materials (see ISO 21010).
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Scope

part of ISO 11114 specifies a test method to determine the autogénous ignition temperat
bllic materials in pressurized gaseous oxygen.

autogenous ignition temperature is one criterion for ranking miaterials, and can be used to as
ce of materials used in the presence of gaseous oxygen.

mprehensive bibliography of the published material on which this part of ISO 11114 is based i
intended that this part of ISO 11114 be used for\the selection of non-metallic materials for g

accessories, for example to select the materials in order to meet the requirement for typs
jen compatibility of all cylinder valves for highly-oxidizing gases as specified in ISO 10297.

Principle
mall quantity of the test material is heated in pressurized oxygen. A continuous recording
sure and temperature in arder to determine the point of autogenous ignition, at which poir

base in temperature and) pressure is observed (this point is known as the autogenc
berature).

Preparation of test samples
samples'shall be prepared in such a manner as to prevent contamination.

samples may be in liquid or solid form. In the case of solids, the material shall be finely divide

mag

gen

ure of non-
sist with the
included.

bs cylinders
testing for

is made of
t a sudden
us ignition

. A sample

s between 0.06 g and 0.5 g is used for each test

This mass should be adjusted to take into consideration the volume of the test reaction chamber. A sample of
0,5 g in a test reaction chamber volume of between 30 cm?3 and 250 cm?3 has been found to be suitable.

4

Test apparatus

Figure 1 gives an example of a suitable test apparatus. The test sample is put into a small, carefully cleaned
inert sample holder, placed in a reaction chamber within an electric oven with sufficient power to raise

tem

perature at a constant rate as specified in Clause 6.
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Figure 1—Example of apparatus for ignition test

A thermocouple shall be positioned“as closely as possible to the test sample. The thermocouple shall have an
accuracy of|+2 °C between 25.°C and 500 °C.

A pressure fransducer shall-be provided. The pressure transducer shall have an accuracy of 1 % at full scgle.

A pressureqregulating'device may be used if it is intended to keep oxygen pressure constant during the test.

The autoge
increased, 't ots—ig Hre—d 3 i abilizes—beyond—a ST
Therefore, for ranking of materials, when the minimum autogenous ignition temperature has to be determined,
a starting pressure of 100 bar is recommended.

The equipment, and in particular the reaction chamber, shall be designed to resist violent internal reactions
(explosions). In some designs, the temperature- and pressure-measuring devices could be exposed to the
flame from the test sample.
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5

ISO 11114

Oxygen purity

-3:2010(E)

The oxygen used for the test shall have a purity of at least a volume fraction of 99,5 %. The hydrocarbon
content shall be limited to 100 x 10-8 by volume (volume fraction <104).

6

Test procedure

The sample holder containing the test sample is placed into the reaction chamber. The reaction chamber is
then sealed and purged with oxygen to remove any air and any possible reS|duaI combustion products from
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Frofn the continuous recording of the two parameters (temperature and pressure), the autogen
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bspheric pressure and to repeat this procedure three times. The oxygen pressure is then incrg
sure required for the particular test.

imum temperature of 500 °C. The heating rate shall be recorded. If constant® pressure
Huate control shall be performed.

temperature is determined, which corresponds to the sudden increase in témperature and pressur¢
the |nternal reaction (see Figure 2).
NOTE The use of a high heating rate (greater then 20 °C/min), whef*using an electrical filament furnad
in a Jower autogenous ignition temperature than when using the normalheating rate (between 5 °C/min and 2p
7,°CA Ap, bar
Q
400 1 < 4150
/
300 <100
3 \
200 1 50
1 1 1 1 >
10 20 30 40 50 t, min
NOTE Figure 2 shows the temperature and pressure versus time graph for a typical autogenous ignitio
out Tnder nearly constant pressure.
Key
1 pressure
2 temperature
3 autogenous ignition temperature
4 Np

ased to the

temperature is then raised at a constant heating rate up to the autogenous ignition temperature or up to a

is desired,

pus ignition
e caused by

e, can result
°C/min).

h test carried

Figure 2 — Typical autogenous ignition test graph
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7 Results

The autogenous ignition temperature is the temperature, expressed in degrees Celsius, at which the sudden
increase in temperature and associated increase in pressure commences.

This point is determined from the temperature and pressure versus time recording graph as illustrated in
Figure 2. The magnitude of the increase in temperature, AT, and increase in pressure, Ap, caused by the
ignition are determined as illustrated in Figure 2.

NOTE 1 In certain cases, as an acceptance criterion, a material can be required to have an autogenous ignition
temperature higher than a specified critical value.

NOTE 2  The temperature and pressure increases, AT and Ap (see Figure 2), characterize the violence of the reagtion.
Special requfrements can also apply to these two parameters.

NOTE 3 Because the temperature and pressure increases, AT and Ap, are affected by the relationship” between the
size of the S:mele, the volume of the reaction chamber and the heating capacity of the heater, a comparison between the
results from dlifferent types of test apparatus cannot easily be made.

8 Test record

The test reqults shall be recorded on a test record sheet, an example of which is shown in Annex A.
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Annex A
(informative)

Test record sheet

AUTOGENOUS IGNITION TEST Test N°
ISO 11114-3 Date
1 - TEST PERFORMED FOR CUSTOMER

N
1

TESTED MATERIAL

Function:

Conditions of use: Temperature, °CA— Pressure, bar |

Asgumed generic type:

Condition, shape, appearance:

Mahufacturer:

Supplier:

Trdde name:

3 -[TESTING CONDITIONS AND RESULTS

Maps of test sample, g:

Hegting rate, °C/min:

Starting pressure, bar (gauge):

Prgssure, bar Temperature, °C

Aufogenous Autogenous

ign|tion test Peak Ap ignition test Peak AT
Remerks:

4 - AUTOGENOUS IGNITION TEMPERATURE, °C
5 - COMMENTS

Authorized signature
(and test laboratory identification)

The user of this form is allowed to reproduce this form.
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