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Forewor

d

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.
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Introduction

A product with a flash point within a given range can continue to burn after initial ignition, while a
similar product, although it has a similar flash point, may not. This International Standard describes a
method for discriminating between those products that sustain combustion and those that do not.

The method determines whether a flammable product, when maintained at a selected test temperature,
gives off sufficient flammable vapour to cause ignition when an ignition source is applied, and continues
to generate sufficient vapour to burn when the ignition source is removed.

This test method does not determine the flash point of the product under test but, by means of a pass/fail

proce
requi
prodt
point

dure, merely determines if it sustains combustion (fail) at a selected test temperaty
Fed to comply with laws or regulations relating to the storage, transport and. use
cts. Before performing this test, it will normally be necessary to determine either th
of the material or the temperature range in which the flash point is located

The dpparatus specified in this International Standard enables a result to(be determing

proce

dure using a small test portion (2 ml).

re, as can be
bf flammable
b actual flash

d by a rapid
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INTERNATIONAL STANDARD

ISO 90

38:2013(E)

Determination of sustained combustibility of liquids

WARNING — The use of this International Standard may involve hazardous materials, operations
or equipment. This International Standard does not purport to address all of the safety problems
associated with its use. It is the responsibility of the user of this International Standard to
establish appropriate safety and health practices and to determine the applicability of regulatory

limit

1

ations prior to use.

ope

This International Standard specifies a pass/fail procedure, at temperatures up tp, 100 °C,
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The pirocedure is applicable to paints (including waterzb6étne paints), varnishes, paint bind

petrojeum or related products and adhesives, which have a flash point. It is not applicab

surfa
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The f

er or notaliquid product, that would be classified as “flammable” by virtue©fjits flash
 to sustain combustion at the temperature or temperatures specified in the-dppropriat

1 Many national and international regulations classify liquids as presénting a flammable
f their flash point, as determined by a recognized method. Some of theseTegulations allow
pstance cannot “sustain combustion” at some specified temperature Oy temperatures.

2
5 with the Globally Harmonized System of Classification and Labelling of Chemicals, and als
al/EC regulations, temperatures of 60,5 °C and 75,0 °C are specified for this test.[1][2]

Ces in respect of assessing their potential firghazards.

3 This test method can be used, in addition to test methods for flash point, in assessing t
oduct.

4
ons, as liquids in large quantities'may not behave in the same way as small samples.

ormative references

indispensable for its.application. For dated references, only the edition cited applies.
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nces, the latest-edition of the referenced document (including any amendments) app
h13, Paints)and varnishes — Examination and preparation of test samples

| 704 Pétroleum liquids — Manual sampling

7

In connection with the United Nations recommendations\on the Transport of Dangel

Particular care needs to be takejt in translating results from this test method to large g
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to determine
boint, has the
e regulations.

hazard on the
h derogation if

ous Goods as
with derived

ers, solvents,
fle to painted

he fire hazard

cale (real life)

hent and are
For undated
ies.

1 Dos 1 I pn | Azt £ . I I
7L, TTITrUrcurirityuras AULUTTIULIc pipeirie SurTtpyIinty

5528, Paints, varnishes and raw materials for paints and varnishes — Sampling

3 Terms and definitions

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

31

sustained combustibility
behaviour of a material, under specified test conditions, whereby its vapour can be ignited by an ignition
source and, after ignition, sufficient flammable vapour is produced for burning to continue for at least
15 s after the source of ignition has been removed
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3.2

flash point

lowest temperature, as measured in the prescribed manner, of a test portion, corrected to a barometric
pressure of 101,3 kPa, at which application of an ignition source causes the vapour of the test portion
to ignite momentarily and the flame to propagate across the surface of the liquid, under the specified
conditions of test

4 Principle

A test portion of specified volume is introduced into the test cup, which is maintained at the test
temperature Aftera cpprifipd time an ignition source is npp]ipd

The ability of the product to sustain combustion is assessed on the basis of its ability to ignité, [when
exposed to anpignition source, and whether it continues to burn after the ignition source has béenrenjoved.

5 Apparatus
51 Combustibility tester, as specified in Annex A.

5.2 Elecrical heater, attached to the bottom of the test cup in a manser that provides efflicient
transfer of hgat. The heater control shall be capable of maintaining the testcup temperature, as meagured
on the tempgrature measuring device, and in a draught-free area, within + 0,5 °C for test tempergtures
up to and indluding 100 °C.

NOTE The combustibility tester, heater and heater control unit.can consist of an integrated apparatus|

5.3 Gauge, for checking that the height of the centre of‘the gas jet above the top of the test fup is
2,2 mm * 0,1 mm. A calibrated metal strip is suitable.

54 Temperature measuring device.
5.4.1 This phall be suitable for horizontal operation, and of suitable range and dimensions.
5.4.2 Resolution to be able to be read toithe nearest 0,5 °C.

5.4.3 Accutacy £ 0,5 °C.

5.4.4 Whe in position in the bloek, the temperature measuring device shall be surrounded with heat
transfer pasfe to ensure good-hedt transfer between the block and the measuring device.

NOTE It if recommendéd-that the accuracy of the temperature measuring device be checked atleastevery 12
months or when indicated\by a user verification check schedule.

5.5 Stopwatch_ or other suitable timing device, capable of measuring 15s* 15,30 s £ 1{s and
60 s = 2 s. The timing device can be fitted with a means of producing an audible signal.

5.6 Syringe or pipette, capable of delivering 2,00 mI to an accuracy of # 0,05 mlL

5.7 Ignition source and gas supply. The ignition source can be fuelled by natural gas, coal gas,
butane or any other gas found to be suitable. The fuel supply to the gas jet shall be fitted with a suitable
regulator, or other means of regulating the gas flow, such that the width of the flame can be adjusted to
4,0 mm + 0,5 mm.

5.8 Draught shield, to minimize draughts, fitted at the back and two sides of the instrument. A
shield 350 mm high, 480 mm wide and 240 mm deep is suitable.

5.9 Barometer, measuring absolute pressure, with an accuracy of 0,5 kPa. Do not use aneroid
barometers pre-corrected to give sea level readings, such as those used at weather stations and airports.

2 © IS0 2013 - All rights reserved
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6 Preparation of apparatus
6.1 Do not carry out the test in a small confined area because of the risk of explosion.

6.2 Thoroughly clean and dry the test cup and assembly before use, taking care not to damage the
surface of the test cup.

6.3 Position the combustibility tester on a level, stable surface and away from strong light (to
facilitate observation of a flash or flame). Ensure that the top of the metal block is horizontal.

6.4 Use the gauge (5.3) to check that the jet is 2,2 mm # 0,1 mm above the top of the block (see
Figure A.2).

6.5 It is essential that the apparatus is set up in a draught free area (see Notes 1@and 2). It can be
necegsary to surround the tester on three sides with a draught shield (5.8) for proteetion. If a fume hood
is used, minimize the exhaust draught.

NOTE[1  The air speed within 50 mm of the top of the test cup should preferably beless than 0,05 m/s.

NOTE|2  Because the combustibility tester has an open test cup, the apparatus-should always he used with a
draught shield in place.

7 Sampling

7.1 |Paints, varnishes and related products

Take h representative sample of the product to be tested, as described in ISO 15528, and examine and
prepdre it for testing, as described in ISO 1513.

7.2 |Petroleum and related products

7.2.1| Sampling procedure

Take p representative sample of.the product to be tested, as described in ISO 3170 or [ISO 3171, as
apprdpriate. The container shall bé made of a material appropriate to the product being sampled and be
filled|to between 85 % and 95.% of its capacity.

7.2.2| Sample handling

7.2.2{1 Obtain a réprésentative sample of at least 50 ml and store in a clean, tightly closed container in
a cool place to,minimize vapour loss or pressure build-up.

7.2.212 Thesample shall receive only the minimum treatment to ensure homogeneity, to minimize the
possible‘loss of volatile constituents. After removing each test portion, immediately close the sample

contaliner tightly to ensure that no volatile components escape from the container. If this ¢losure is not

secure, obtain a new sample.

7.2.2.3 Ensure that the sample is at least 10 °C below the selected test temperature before opening to
remove the test portion. For mobile materials, mix the sample by gentle shaking. For viscous samples, if
necessary heat the sample in its container to a temperature such that the sample can be mixed by gentle
shaking or to at least 10 °C below the selected test temperature, whichever is lower. Ensure that high
pressures do not develop in the container.

© IS0 2013 - All rights reserved 3
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8 Proced
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Record the absolute barometric pressure of the laboratory at the time of the test.

gh some barometers automatically make this correction.

e clean, if necessary.

It is not considered necessary to correct the barometric pressure reading from ambient temperature

Inspect the test cup for cleanliness and freedom from contamination. Use an absorbent paper

If the sustained-combustibility test is to be carried out at a temperature specified in regulations

or specifications, calculate the adjusted temperature using the specification temperature by correcting

for the effect

8.4 Set th
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of atmospheric pressure (see Clause 11). Use this adjusted temperature for the test.
e heater control so that the combustibility tester is at the required and stable temper

the gas control valve and ignite the ignition source with the jet away fromsthie test po|
'f” position, away from the test cup). Adjust the ignition source using the flow control
dth conforms to the size of the flame gauge ring.

be a clean and dry syringe or pipette with a 2,0 ml + 0,1 ml test;poertion of the samp

se any sample.

perator shall take appropriate safety precautions duringthe transfer of the test port
ind the initial application of the ignition source to the.test portion. Samples containir
aterial can give a violent ignition.

a heating time of 60 s *+ 2 s, by which time thé test portion is deemed to have reach
emperature, and if the test portion has not.ignited, carefully move the ignition sourd
ion over the edge of the test cup. Maintajin'it in this position for 15 s # 1 s and then ret
psition while observing the behaviour afthe test portion. The ignition source shall r¢
hout the test.

When the temperature of-the metal block of the combustibility tester reaches a safe
sed test portion and clean:the instrument.

determinationin duplicate, usinganewtestportion for each test.If duplicate determin
e same result, carryout an additional single determination; this determination is the 1

brmination ebsetrve and record:

or not there is ignition and sustained burning or flashing of the test portion befo
source is moved into the test position.
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e and
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ff the pilot flame and ignition,source using the gas control valve, and if necessary the power

level,
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the test portion ignites while the ignition source is in the test position and, if so, hoy

v long

combustion is sustained after the ignition source is returned to the “oft” position.

a) whether

ignition
b) whether
NOTE

for the flame to extinguish itself naturally.

8.10
portions but

NOTE
will minimize

with a heating time of 30 s + 1 s.

the loss of these volatile compounds.

If combustion is sustained beyond 20 s, it is permissible to extinguish the flame safely rather than wait

If the result is that sustained combustion is not found, repeat the procedure with new test

For materials containing low concentrations of volatile combustible compounds a 30 s heating time
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9 Assessment of results

Assess the product either as not sustaining combustion (pass) or as sustaining combustion (fail). Report
sustained combustion at either of the heating times if one of the following has occurred:

a) when the ignition source is in the “off” position, the test portion ignites.

b) the test portion ignites while the ignition source is in the “test” position, maintained for 15 s, and
continues to burn for more than 15 s after the ignition source has been returned to the “off” position.

Intermittent combustion, for less than 15 s, shall not be interpreted as sustained combustion. Normally,
at the end of 15 s the combustion has either clearly ceased or continues. In cases of doubt, the product
shall pbe deemed to sustain combustion and hence to fail.

10 Verification

Verify the correct functioning of the apparatus in accordance with Annex B.

11 (alculation of temperature adjustment

If thejabsolute barometric pressure reading taken in Clause 8 is in'd unit other than kilopagcals, convert
the rqgading to kilopascals using the following:

eading in hPa x 0,1 = kPa

eading in mbar x 0,1 = kPa

eading in mmHg x 0,133 322 = kPa

Correct the specified test temperature (for example 60,0 °C or 75,0 °C) as follows:

t]=t,—0,25(101,3-p)

3

wherg

~+

is the adjusted test températtre in degrees Celsius;

~

 isthe specified testtemperature in degrees Celsius at 101,3 kPa;

p| isthe ambient’barometric pressure, in kilopascals;

o

25 is a constantwith dimensions degrees Celsius per kilopascal;

=

1,3is thestandard pressure in kilopascals.

NOTE1  For all practical purposes, a 4 kPa change in atmospheric pressure is equivalent to a 1,0 °C change
in the test temperature. The temperature correction is positive for pressures above 101,3 kPa, and negative for
pressures below 101,3 kPa.

NOTE 2  The above equation has been proven for barometric pressures down to 82,0 kPa and is strictly correct
only up to 104,7 kPa. Atmospheric pressures corrections at pressures down to 82,0 kPa have been shown to be
valid in an ISO 3679 study.[3]

12 Precision

Precision data are not yet available.

© IS0 2013 - All rights reserved 5
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13 Testreport

The test report shall contain at least the following information:

a) all details necessary for complete identification of the product tested;

b) areference to this International Standard (ISO 9038:2013);

c) any deviation, by agreement or otherwise, from the test procedure specified;

d) the ambient atmospheric pressure;

e thetem otz aftlhn il ol bbb s tactazac oo Aot covrnctad for o o ntos ssure:
ratureeofthe Hnralresultabwhich the testwasearriedoutcorrectedforbaremetriepressure;

f) whether|or not the product sustained combustion and, if combustion was sustained, the h¢ating
time (30[s or 60 s);

g) the datefof the test.

6 © IS0 2013 - All rights reserved
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Annex A
(normative)

Combustibility tester

A combustibility tester consists of a block of aluminium alloy or other corrosion-resistant metal of high
thermal conduct1v1ty [see Flgure A ) The block hasa concave depressmn [test cup) and a well drilled to
take gtem ' d to the block.

The hi ndle and gas 1nlet for the gas ]et can be fltted at any convenient angle to the gas ]et The height of
the cgntre of the gas jet above the top of the test cup is 2,2 mm = 0,1 mm (see Figure\A.2).|A gauge ring

4,0 mm #* 0,5 mm in diameter shall be engraved on top of the tester near the ignition‘sourge (5.7) when
it is i the “off” position. The dimensions of the block and test cup assembly are’given in Table A.1 and
the dimensions of the gas jet assembly are given in Table A.2. The sensing element of the [temperature
measfiring device shall be located centrally under the test cup as shown i Eigure A.1.

Table A.1 — Dimensions of block and test cup assembly (see Figure A.1)

Property Dimpension
Diametfer of block mm 61,p to 62,5
Heightlof block mm 35, to 36,0
Diamefer of flange mm appfox. 95,0
Thicknfess of flange mm approx. 3,0
Heightlof test cup lip above flange mm 0,pto 1,0
Outsidp diameter of test cup lip mm appjrox. 41,0
Spherigal radius of test cup mm 33,p to 33,5
Depth pftestcup mm 6,p to 6,4
Distanfe from top of block to temperature measuring device well (centre) mm 16,p to 17,0
Diameter of flame gauge ring mm 410 £0,5
Diamefer of temperature measuring devicewell mm apgrox. 7,02
Angle qubtended by jet from stop ({off”*position) to “test” position 45°
a  The diameter of the temperature measuring device well can be reduced to fit the device used.

Table A.2 — Dimensions of gas jet assembly (see Figure A.2)

Property Dimension
Outsifle diameter of jet mm 3,0to 4,0
Jet end taperto mm 14to02,3
Bore of jet mm 0,6t00,8
Length of jet from centre of pivot to tip mm 36,0 to 36,2
Distance of axis of pivot from centre of testcup mm 38,0 to 38,2
Height of centreline of jet above top of test cup lip mm 2,2+0,1

© IS0 2013 - All rights reserved 7
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Key

5a
5b

6,4
6,2

Dimension in millimetres

17
16

1

38,2
38,0

Temperature measuring device
Stop

Handle
Test cup
Ignition source in “off” position
Ignition source in “test” position
Gauge ring

Figure A.1 — Block and test cup assembly
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