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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.
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Introduction

Flash point values are used in shipping, storage, handling and safety regulations, as a classification
property to define “flammable” and “combustible” materials. Precise definition of the classes is given in
each particular regulation.

A flash point value can indicate the presence of highly volatile material(s) in a relatively non-volatile or
non-flammable material, and flash point testing can be a preliminary step to other investigations into
the composition of unknown materials.

Flas r explosive
matgrials, unless previously established that heating the specified quantity of such materialls in contact
with|the metallic components of the flash point apparatus, within the temperature range required for
the method, does not induce decomposition, explosion or other adverse effects.

Flash point values are not a constant physical-chemical property of materials tested.|They are a
function of the apparatus design, the condition of the apparatus used, and;the operationgl procedure
carried out. Flash point can therefore be defined only in terms of a standard,test method, anid no general
Valiélrcorrelation can be guaranteed between results obtained by différent test methods [or with test
appafratus different from that specified.

ISO/TR 29662171 gives useful advice on carrying out flash pointtests and interpreting results.

© IS0 2021 - All rights reserved v
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INTERNATIONAL STANDARD ISO 13736:2021(E)

Determination of flash point — Abel closed-cup method

WARNING — The use of this document can involve hazardous materials, operations and
equipment. This document does not purport to address all of the safety problems associated with
its use. It is the responsibility of users of this document to take appropriate measures to ensure
the safety and health of personnel prior to the application of the standard, and to determine the
applicability of any other restrictions for this purpose.

1 $cope

This|document specifies a method for the determination of the manual and autoniated closed cup flash
point of combustible liquids having flash points between -30,0 °C to 75,0 °CAHowever, the precision
given for this method is only valid for flash points in the range -8,5 °C to 75,0 °C.

This|document is not applicable to water-borne paints.

NOTE 1  Water borne paints can be tested using ISO 367911,

NOTE 2  See 9.1 for the importance of this test in avoiding loss of vglatile materials.
NOTHE 3  Liquids containing halogenated compounds can give ahomalous results.
NOTHE 4  The thermometer specified for the manual apparatus limits the upper test temperature fo 70,0 °C.

NOTES5  See 13.1 for more specific information related to precision.

2 Normative references

The following documents are referred:to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendmepts) applies.

[SO 3170, Petroleum liquids -~ Manual sampling
ISO 3171, Petroleum liquids~— Automatic pipeline sampling

ISO 15528, Paints, vaxnishes and raw materials for paints and varnishes — Sampling

3 Terms-and definitions

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

ISO and TEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

flash point

lowest temperature of the test portion, adjusted to account for variations in atmospheric pressure from
101,3 kPa, at which application of an ignition source causes the vapour of the test portion to ignite and
the flame to propagate across the surface of the liquid under the specified conditions of test

© IS0 2021 - All rights reserved 1
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4 Principle

The test portion is placed in the test cup of an Abel apparatus and heated to give a constant temperature
increase with continuous stirring. An ignition source is directed through an opening in the test
cup cover at regular temperature intervals with simultaneous interruption of stirring. The lowest
temperature at which application of the ignition source causes the vapours of the test portion to ignite
and propagate over the surface of the liquid is recorded as the flash point at the ambient barometric
pressure. The temperature is adjusted to account for variation in atmospheric pressure from 101,3 kPa,
using a formula.

5 Chemicatsandmmateriats

5.1 Cleanjng solvent, for the removal of traces of sample from the test cup and cover.

The choice ¢f solvent depends upon the previous material tested, and the tenacity ofthe residue|Low
volatility arpmatic (benzene-free) solvents may be used to remove traces of oil, and hiixed solventfs can
be efficacioys for the removal of gum-type deposits.

5.2 Coolapt, mixture of equal volumes of 1,2-ethanediol (ethylene glycol) and water, or mixture of
equal volumes of glycerol and water, or silicone oil (optional), for use in an external cooling bath (6.J5) or
in the Abel gpparatus (6.1).

5.3 Lubricant (optional), to reduce the formation of ice crystals‘on the cover and shutter mechanism
when carryipg out tests at temperatures below 5,0 °C (7.4.3, Note 1).

5.4 Verification liquids, certified reference materials (ERM) and secondary working standards (§WS)
as described in Annex D.

5.5 Ignitdr and pilot light gas, which may bé-propane, butane or natural gas (not required [if an
electric ignitor is used).

6 Apparatus

6.1 Flash|point apparatus, as'specified in Annex A.

If automatefd equipment is.used, ensure that the test cup and cover assembly conform to the key
dimensions[specified inA.2/and that the procedure described in Clause 10 is followed. The user|shall
ensure that] all of the\manufacturer’s instructions for adjusting and operating the instrument are
followed.

In cases of flispute, unless explicitly agreed otherwise, the manual determination of the flash point,
using a flame'ignition source, shall be considered the referee test.

6.2 Thermometers

6.2.1 Test cup thermometer, installed as in Annex B and conforming to the specification given in
Annex C.

6.2.2 Heating vessel thermometer, installed as in Annex B and conforming to the specification given
in Annex C.

Other types of temperature-measuring device may be used, provided that they meet the requirements
for accuracy and have the same response as the thermometers specified in Annex C.

6.3 Timing device, stopwatch or electronic timer with an accuracy better than 5 %.

2 © IS0 2021 - All rights reserved
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6.4 Barometer, absolute pressure reading, accurate to 0,5 kPa. Barometers pre-corrected to give sea-
level readings, such as those used at weather stations and airports, shall not be used.

6.5 External cooling bath (optional), for assisting in the cooling of the Abel apparatus and test sample
(Z4.1 and 7.4.2).

6.6 Test cup thermal insulating cap (optional), to reduce the formation of ice crystals on the cup and
cover assembly during sub-ambient testing.

.
7 Apparatuspreparation

7.1 | Location of the apparatus
Support the Abel apparatus (6.1) on a level and steady surface in a draught-free,position.
NOTH When draughts cannot be avoided, it is good practice to surround the apparatus with a shield.

When testing materials that produce toxic vapours, the apparatus should be located in 4 fume hood
with|an individual control of air flow, adjusted such that vapours can‘he'withdrawn withouf causing air
currents around the test cup during the test.

7.2 | Cleaning the test cup

Wash the test cup with an appropriate solvent (5.1) to remove any traces of gum or residje remaining
from| a previous test. Dry using a stream of clean aif*or other proven procedure to ensufre complete
remgval of the solvent used.

WARNING — Any remaining cleaning solvent can significantly affect the measured flash point of
a sample.

7.3 | Apparatus examination

Examine the test cup, the cover.and other parts to ensure that they are free from signs of damage
and fleposits. If any damage.is found, either rectify the problem or, if this is not possille, obtain a
repldcement. If deposits are foind remove them.

7.4 | Heating and copling

7.4.1 Liquid baths

Use yvater.oF; for less than or near 0 °C bath temperatures, a coolant (5.2), to completely fil] the heating
vessel and'to fill the inner air chamber that surrounds the test cup to a depth of at least 38 mm.

Adjustthe temperature of the feating Vesset USINg am external cooiing bath (6.5) If TequiTed, to at least
9,0 °C below the expected flash or to -35,0 °C, whichever is the higher.

7.4.2 Solid metal baths

Follow the manufacturers’ instructions to adjust the temperature of the bath to at least 9,0 °C below the
expected flash point or to -35,0 °C, whichever is the higher.

7.4.3 Test cup and cover

Loosely assemble the cover and test cup. Adjust their temperature, using an external cooling bath (6.5)
or refrigerator if required, to at least 17,0 °C below the expected flash point or to -35,0 °C, whichever is
the higher.

© IS0 2021 - All rights reserved 3
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Use the thermal insulating cap (6.6) at lower temperatures.

Ensure that neither cooling liquid nor vapour from the cooling bath, that could affect the flash point of
the product under test, enters the test cup.

NOTE1 Cooling a cover or test cup that is wet with water to below 0 °C can cause sticking due to ice (e.g.
sticking of the slide). Wiping the apparatus dry with a duster or a piece of absorbent paper before cooling to
below 0 °C is usually sufficient to prevent icing but, alternatively, icing can be minimized by the use of a thermal
insulating cap (6.6) and by lubricating the outer face of the lip of the test cup and the slide with a lubricant (5.3).

NOTE2 A low humidity laboratory environment helps minimize the formation of ice crystals at test
temperatures of below 5 °C.

7.5 Apparatus verification

7.5.1 Che¢k the temperature measuring devices and barometer at least once a year to,énsure that they

are in accorqlance with 6.2 and 6.4 requirements respectively.

7.5.2 Ensyire the correct operation of ignition sources, in accordance with' the manufactyrers’

instructions|and this test method.

rerial
1sing

7.5.3 Verify the accuracy of the apparatus at least once a year by testing a certified reference ma
(CRM) (see b.4 and Annex D). It is recommended that more frequentterification checks are made
CRM or SWY§.

from
s the

The result ¢
the certified
reproducibi

f a single test obtained for either CRM or SWS shall be equal to or less than R/N2
value of the CRM or from the accepted referenee value (ARV) of the SWS, where R i
ity of the test method.

NOTE These reference materials and in-house quality control samples can also be used to monitor stability

and establish

7.5.4 Do
point resultj

7.5.5 Wh¢

statistical control limits, in accordance with ASTM D6299[13] or equivalent standard, if requil

ot use the numerical values obtairled during verification checks to correct subsequent
or provide a bias statement.

n the flash point is not within the required limits, check the condition and operation ¢

ed.

flash

f the

apparatus t¢ ensure conformity. with the details listed in A.1 especially with regard to tightness qf the
lid, the acti(Il of the shutter, the position and operation of the ignition source, and the angle and pogition
of the tempgrature measuring-device. After any adjustment, repeat the test in Annex D using a fresh test
portion, with special attention to the procedural details prescribed in this test method.

8 Sampling

OI an

8 1 Obt 3 | 3 | ikl | 3 3
" all DClllllJLCD I ALturudIiitt vvitil LIIT lJl ULtTtuUuuIcTs 51VC11 111

equivalent national standard, unless otherwise agreed.

8.2 Place sufficient sample volume for testing in a tightly sealed container appropriate to the material
being sampled and, for sample integrity and safety purposes, ensure that the sample container is filled to
between 85 % and 95 % of its capacity.

8.3 Store the samples in conditions that minimize vapour loss and pressure build-up.

IMPORTANT — Erroneously high flash points can be obtained if precautions are not taken
to avoid the loss of volatile material. Do not open containers unnecessarily, to prevent loss of
volatile material or possible introduction of moisture. Avoid storage of samples at temperatures
in excess of 30 °C.

© ISO 2021 - All rights reserved
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8.4 For samples, for storage, ensure that the sample container is tightly closed and leak free. Do not
make a transfer unless the sample temperature is at least 17 °C below the expected flash point or to
-35,0 °C, whichever is the higher, before opening the container.

8.5 Do not store samples in gas-permeable containers, since volatile material can diffuse through the
walls of the enclosure. Samples in leaky containers are suspect and not a source of valid results.

9 Sampling handling

9 1 Conaoral
. oCrncrar

Sincg the presence of small proportions of highly volatile materials needs to be detected, this test
should be the first determination on a received sample to reduce the loss of these volatile njaterials.

9.2 | Subsampling

9.2.1 Subsample at a sample temperature that is at least 17 °C below-the expected flash point or to
-35,0 °C, whichever is the higher, before opening the container.

Cool|liquids that crystallize on cooling to just above their meltingpoints.

9.2.2 Successive test portions may be taken from the same sample container when the|second test
portion is taken with the sample container at least 50 % filled.

NOTH Results of flash point determinations can be affected if the sample volume falls below 50 % of the
contdiner’s capacity.

9.3 | Samples containing undissolved:water

Flash point results can be affected by the presence of water. If a sample contains water afs a separate
phasg, decant an aliquot from the water prior to mixing.

For dertain fuels, it is not always.possible to decant the sample from the free water. In sug¢h cases, the
water should be separated from the aliquot physically, prior to mixing, or, if this is not possible, the
matgrial should be tested/in accordance with ISO 3679.

9.4 | Sample mixing

Mix gamples by'gentle manual shaking prior to the removal of the test portion, taking care[to minimize
the 1pss of valatile components, and proceed in accordance with Clause 10.

10 Procedure

10.1 Using a barometer (6.4), record the ambient pressure in the vicinity of the apparatus at the time
of test.

NOTE It is not necessary to correct the barometric pressure for ambient temperature, although some
barometers are designed to make this correction automatically.

10.2 Follow apparatus preparation (see Clause 7) and sample handling (see Clause 9) to adjust the
temperature of the Abel bath, cup and cover respectively.

© IS0 2021 - All rights reserved 5


https://standardsiso.com/api/?name=619436250ab7f0a523edb036dca7749f

ISO 13736

:2021(E)

10.3 Place the test cup in position in the apparatus and insert the test cup thermometer (6.2.1). Remove
the cover and pour in the test portion without undue agitation, avoiding as far as possible the formation
of air bubbles, until the level just reaches the point of the index gauge on the wall of the test cup.

The sample may be poured into the test cup before it is placed in position in the apparatus. Place the
cover on the test cup and push it down into position. Make any necessary mechanical or electrical
connections to the cover and, if a gas ignition source is used, ignite the ignition source flame, adjust its
size to conform to the size of the reference bead mounted on the cover of the test cup, and maintain it at
that size throughout the test.

A pre-test dip of the ignition source is strongly recommended, before commencing heating of the

test portiony
discontinue
with a lowe]

10.4 At the
the test port
ignition sou
at the start ¢

10.5 Stir thie test portion in a clockwise direction (i.e. to give a downward thrust) at 30 r/min+5r

Continue sti
the ignition

10.6 When

over a perio

10.7 Ifaflq
test portion
temperaturg
-30,0 °C, red

10.8 Apply
detected in {

10.9 Recor

when the ighition source application causes a distinct flash in the interior of the test cup.

10.10 Do
source flam¢

as-thiscoutd-imdicatethepresenceof fowftashrpottcompoments—Haflashtsdet
the test, discard the test portion and proceed in accordance with 10.2, commencing,th
expected flash point temperature.

start of the test, apply heat to the heating vessel in such a manner that the temperaty
ion in the test cup rises at a rate of approximately 1 °C/min from the figst’application
"ce, as described in 10.6, to the end of the test. This rate of heating is notreached immedj
f the test. See A.2.5 for specific requirements for automated heating:vessels.

rring in a steady manner for the duration of the test but doot stir during the applicati
source.

1 of approximately 2 s and then closing it overaiperiod of approximately 1 s.

sh is detected on this first application ofthe ignition source, discontinue the test, discar
and proceed in accordance with 102, commencing the test at a lower expected flash
.If no flash occurs, proceed in accérdance with 10.8. If a flash occurs at a temperature b
ord and report this fact and discentinue the test.

the ignition source in this manner at every 0,5 °C rise in temperature until a distinct fl3
he interior of the test cup/

1, as the detected-flash point, the temperature read by the test cup thermometer at the

ot confu$eé)the true flash point with the bluish halo that sometimes surrounds the ign
b at applications preceding the actual flash point.

cted,
P test

re of
f the
ately

min.

on of

the temperature of the test portion reaches at least,9,0 °C below the expected flash point or
-35,0 °C, whichever is the higher, apply the ignition sourceby slowly and uniformly opening the

slide

d the
boint
elow

shis

time

ition

11 Calculation

11.1 Ifthe barometric pressure reading taken in accordance with 10.1 is in a unit other than kilopascals,
convert to kilopascals using the following formulae as appropriate:

— reading
— reading
— reading

NOTE

inhPa x 0,1 = kPa;
in mbar x 0,1 = kPa;

in mmHg x 0,133 322 = kPa.

For the purposes of correcting flash point values to account for variations in atmospheric pressure

from 101,3 kPa, it is not considered necessary to correct the barometer readings for ambient temperature.
However, some barometers are designed to automatically correct the barometric pressure for ambient

temperature.

6
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Calculate the corrected flash point, T, using Formula (1):

T.=Ty+ 0,25 x (101,3 - P) (@8]
where

T4 is the detected flash point, expressed in degrees Celsius;

P is the barometric pressure at 0 °C, expressed in kilopascals;

25 is a constant with dimensions degrees Celsius per Kilopascal:

101,3  isused as the standard atmospheric pressure in kilopascals.
NOTHE 1  Formula (1) is strictly correct only within the barometric pressure range from;98,0 kPa fo 104,7 kPa.
NOTHE 2  For practical purposes, 4 kPa is equivalent to a flash point temperature change of 1 °C.
12 Expression of results
Repgart the flash point, corrected to standard atmospheric pressure‘ahd rounded to the nedrest 0,5 °C.
13 Precision
13.1 General
The precision, as determined by statistical examrination of interlaboratory test results inl accordance
with|ISO 4259[2] for both manual and automated apparatus, is given in 13.2 and 13.3 and ppplies over
the range -8,5 °C to 75,0 °C for automated apparatus and 20,0 °C to 70,0 °C for manual apparatus. The
metHod and apparatus may be used overa wider temperature range; however, the precisjon could be

affed

ted.

A comparison of precision valuesthetween manual apparatus, automated apparatus with

and 4
repr
foun
asit

The

acco
ignit
betw

jutomated apparatus withrelectric ignition indicated that there was no real difference

ducibility estimates. However, repeatability for automated apparatus with electric
] to be slightly greatér'than in Formula (2). For practical purposes, this difference sha
s significantly lessthan the repeatability of the method.

bvaluation of-the degree of agreement between the different apparatus types was p
rdance with, ASTM D6708[14l. No relative bias was found between automated apparat
on sources'and that using electric ignition sources. However, a small relative bias
een nianual and automated. For practical purposes this relative bias shall be igng

signi

ficantly less than the repeatability of the method.

bas ignition,
between the
gnition was
| be ignored

erformed in
s using gas
was evident
red as it is

13.2 Repeatability, r

Her with full

The difference between two independent results obtained in the normal and correct operation of the
test method by the same operator in a given laboratory applying the same method, for test material
considered to be the same, within a short interval of time, with the same apparatus under constant
operating test conditions, would exceed the following value with an approximate probability of 5 %:

r=1,4°C
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13.3 Reproducibility, R

The difference between two independent results obtained by different operators in the normal
and correct operation of the same method, for test material considered to be the same, in different
laboratories using different apparatus under different operating test conditions, would exceed the
following value with an approximate probability of 5 %:

R =32

°C

14 Test report

The test rep

a)
b)
‘)
d)
e)
f)

(3)

arefere
the typd
the amkh
the resy
any dev|

the date

ort shall contain at least the following information:
nce to this document (i.e. ISO 13736:2021);

b and complete identification of the sample tested;

It of the test (see Clause 12);
iation, by agreement or otherwise, from the procedure specified;

of the test.

ient barometric pressure in the vicinity of the apparatus (see 10.1 afdthe Note thereip);
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Annex A
(normative)

Abel flash point apparatus

Manual apparatus

|l General

hpparatus shall consist of a test cup, cover assembly and heating vessel as (@escribe
led in Figure A.1 and Figure A.2.

A

Test cup

est cup shall be made of brass and conform to the form and dimensions shown in Figu
e the thickness can be greater.

igh the wall.

B Test cup cover assembly

est cup shall be provided with a close-fitting cover made of brass and conforming to t
nsions shown in Figure A.1 c). A downwardly projecting rim barely reaching the flang
hall either form part of the top or shall be silver soldered or brazed into place.

the cover shall be mounted a.thermometer socket, a bush for the stirrer, trunnions
bas jet, a pair of guides in which a slide moves, and a bead or other reference mark f

ngular holes symmetrieally placed on a diameter, one in the centre and the other tw
icable to the inner sides of the rim and opposite each other.

e three holes shall be covered or uncovered by means of a slide moving in guides. Th
two apertures,one corresponding to the centre hole in the cover and the other t

sition ofithe holes shall be such that, at the outer extremity of the movement of the sli

ompletely closed.

1 below and

re A.1 a).

vall thickness of the test cup shall be 1,4 mm #* 0,1 mm except locally to the sample height gauge

the test cup

he form and
e on the test

[0 support a
o depict the

red 3,6 mm to 4,1 mm size of the ignition source flame. The top of the cover shall include three

b as close as

e slide shall
b one of the

at the sidé;The movement of the slide shall be restricted by suitable stops, and its lepgth and the

He, the holes

e coverare just completely opened and, at the inner extremity of the movement of the slide, they

The trunnions supporting the test gas jet shall be fixed to the top of the guides and the gas jet shall be
mounted in the trunnions so that it is free to oscillate. The test gas jet shall be arranged so that, when
the slide is moved to uncover the holes, the oscillating test gas jet is caught by a pin fixed in the slide and
tilted over the central hole in such a way that the lower edge of the cover bisects the circle formed by
the bore of the jet when in the lowest position. The flame shall then occupy a central position within the
hole in both directions.

The thermometer shall be fitted at such an angle as to bring the bulb of the thermometer when in place,

verti

cally below the centre of the cover and at the correct distance from it.

The stirrer shall be mounted on the cover in a position diametrically opposite the thermometer
mounting. Its length and the angle at which it is set shall be such that the stirrer rod clears the level
gauge and the blades operate below the level of the thermometer bulb and without fouling it.
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A.1.4 Stirrer
This shall be made of brass and conform to the form and dimensions given in Figure A.1 b).

It shall consist of a round stem having four blades at one end. The blades of the stirrer shall be set so
that the liquid is thrust in a downward direction when the stirrer is rotated clockwise.

A.1.5 Heating vessel

This shall be made of copper and conform to the form and dimensions given in Figure A.2. It shall
consist of two flat bottomed cylmdr1cal copper Vessels (heatmg vessel and inner a1r chamber) placed
coaxially o e e S outside
diameter than the smaller Vessel Thus, the space between the two vessels shall be totally enclesed and
used as a water jacket.

An ebonite ¢r fibre ring of right-angled section shall be fitted into the hole in the centre;gfthe flag ring
to form the|top of the heating vessel. When the apparatus is in use, the test cup shall fit into, and its
flange rest @ipon, the ebonite or fibre ring so that the test cup is centrally disposedwithin the hepting
vessel. The ebonite or fibre ring shall be secured to avoid metallic contact between the heating viessel
and the test|cup.

A fitting sef vertically shall allow a thermometer to be inserted into the-water space. A funne| and
overflow pipe shall also be connected with the water space through thétep plate and two loop hapdles
provided thereon.

The heating|vessel shall have a cylindrical copper jacket.

A.1.6 Heating device

Use any suitfable device for heating the vessel, such as.gas flame, electric heater or spirit lamp.

A.2 Automated apparatus

A.2.1 General

The apparatus shall consist of a testeup, cover assembly and heating vessel as described belowy. All
items of the|apparatus shown in Figlite A.1 are made of brass.

A.2.2 Tesgcup
The test cup shall be madéof brass and conform to the key form and dimensions shown in Figure A.1 a).

The wall thickness-ofthe test cup shall be 1,4 mm #* 0,1 mm except locally to the sample height gauge
where the thicknéss can be greater.

A gauge, consisting of a rod bent upwards and terminating in a point, shall be fixed within the teskt cup
through the wall, and silver soldered or brazed into place.

A.2.3 Test cup cover assembly

The test cup shall be provided with a close-fitting cover made of brass and conforming to the key form
and dimensions shown in Figure A.1 c). A downwardly projecting rim barely reaching the flange on the
test cup shall either form part of the top or shall be silver soldered or brazed into place.

Upon the cover shall be mounted a thermometer socket, a stirrer, a flash detector, a pair of guides in
which a slide moves and, if a flame ignition source is used, a bead or other reference mark to depict the
required 3,6 mm to 4 mm size of the flame. The top of the cover shall include three rectangular holes
symmetrically placed on a diameter, one in the centre and the other two as close as practicable to the
inner sides of the rim and opposite each other.
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These three holes shall be covered or uncovered by means of a slide moving in suitably disposed guides.
The slide shall have two apertures, one corresponding to the centre hole in the cover and the other
to one of the holes at the side. The movement of the slide shall be restricted by suitable stops, and its
length and the disposition of the holes shall be such that, at the outer extremity of the movement of the
slide, the holes in the cover are just completely opened and, at the inner extremity of the movement of
the slide, they are completely closed.

The ignition source, either gas flame or hot wire, shall be arranged so that, when the slide is moved so
as to uncover the holes, the oscillating ignition source is tilted over the central hole. For a flame ignition
source, the lower edge of the cover shall bisect the circle formed by the bore of the jet when in the
lowest position. For hot wire ignition sources, follow the manufacturers’ instructions to set the lowest

mech
dired

The
of th
beloy

The {
and {
oper

A.2.4
This

It sh
that

A.2.!
This
is 0,7
of th
bras

A.2.(

Use 3
conjy

A.2.]

Auto
instn

fanical position. The 1gnition source shall then occupy a central position within the
tions.

hermometer shall be mounted on a diameter at right angles to the diameter through
e holes, and fitted at such an angle as to bring the tip of the thermometer, when in plag
v the centre of the cover and at the correct distance from it.

tirrer shall be mounted in a position diametrically opposite the thermometer mountiy
he angle at which it is set shall be such that the stirrer rod clears®he level gauge an

hte below the level of the thermometer bulb and without foulingit.
I Stirrer
shall be made of brass and conform to the form and dimensions given in Figure A.1 b).

1l consist of a round stem having four blades atefie end. The blades of the stirrer sh|
the liquid is thrust in a downward direction when the stirrer is rotated clockwise.

b Heating vessel

shall be constructed and thermally*¢ontrolled to ensure that the heating rate of the
5 °C/min to 1,25 °C/min during the'test. This heating rate is not reached immediately
e test. The vessel may be a replica-of the manual configuration or a solid block made of
5 or a material with a similar'thérmal conductivity.

b Heating device

Inction with an-external cooling bath.

/ Flash detector

mated apparatus shall be equipped with an electronic flash detector. Follow the ma
uctions for proper positioning and adjustment of this device.

ole in both

the centres
e, vertically

g. Its length
d the blades

all be set so

test portion
at the start
aluminium,

ny suitable heating/cooling device type, such as electrical or thermoelectric. These can be used in

nhufacturer’s
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Dimensions in millimetres
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a) Test cup b) Stirrer
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e
A-A
1,7
1,5
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i = o
A‘f' 1&g —TA
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1,7 — o
1,5 L
10,28
10,03
c) Cover d) Thermometer collar
Key
hermometer socket
dtirrer bush
a t‘azed or silver<§oldered.
b Inside diametef.of sleeve is a sliding fit on stem.
¢ This dimehnsion is such that the stirrer rotates freely with no appreciable end play when assemblgd on cover.
d Al corners are rounded.
e lgse fit over test cup.
f ush fit in thermometer Socket on cover and heating vessel.

g  Itisrecommended that, in order to achieve interchangeability, the internal diameter of the thermometer socket
be between 15,235 mm and 15,253 mm and the external diameter of the thermometer collar be between
15,222 mm and 15,232 mm.

Figure A.1 — Abel flash point apparatus — Test cup, stirrer, cover and thermometer collar
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14

70,5
$69,5

Dimensions in millimetres

_ m o
=
N «—
(7\~ CX:)~
\O LN
S 12 PN
7 = N7 e
(=)
o« M Al
S 2.1
i 19 1
. \8
<—L>| \9
Bt - 10
5 i
@int. 77
gint. 75 |/
@int. 142 §
@int. 137 /
@int. 167
gint. 162 /
ebonite or fibre ring that fits easily on cup 9 heating vessel
funnel 10  outerjacket
test cup thermometer 11 slide SWG 0,91 brass
heating vessel thermometer 12 gasjetor pilot light
¢ 2,2 mm x 3,8 mm for long CSK screws 13 hearing vessel thermometer
copper overflow pipe 14  guides
inner (air) chamber 15 white bread g 3,6 mm to 4,1 mm of suitable material
stirrer 16 trunnions

For actual position, see plan view.

Inside diameter of thermometer socket is equal to 15 mm to 15,5 mm.
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¢ 2,5 mm maximum clearance in top plate.
d 0,6 copper.
¢ Lengthofjetisapproximately 15 mm; the bore at the end of the jetis 1,71 mm maximum and 1,46 mm minimum.

Figure A.2 — Abel flash point apparatus — Assembly plus heating vessel
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Annex B
(normative)

Positioning and fixing of test cup and heating vessel thermometers

into thermometer collar

B.1 Theﬂmometer

The collar s
— outside
— thickne

— thickne

B.2 Posit

Secure the
of plaster-o
commercial

nall be made of brass and shall be of the following dimensions:
diameter: push fit in socket;
5s of tube: 0,69 mm to 0,73 mm;

6s of flange: 2,515 mm to 2,565 mm.

ion

thermometer in the collar in accordance with Figure\B.1, by means of either a mixture

adhesive.

f Paris (calcium sulfate hemihydrate/gypsum) and glycerine, or an epoxy-resin-hased

NOTE Ayitomated equipment can use alternative thermaonieter collars to enhance removal and fitting pf the

thermometer

S.

16
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{

N

|
|
- 2
|
|

NN S NN sl

| A
Key
1 thermometer stem 3  brass collar
2 glass swelling 4 %0,69 mm to 0,73 mm wall tube push fit in|socket

a  Areas for application of adhesive.

Figure B.1 — Position of thermometer stem in collar
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Annex C
(normative)

Temperature measuring device specifications

C.1 Digital contact thermometer

C1.1 Tem

C.1.2 Disy

C.1.3 Accuracy (after calibration), 0,5 °C for temperatures up to 0 °C and 0,2,°C for tempera

over 0 °C.

perature range, at least -35 °C to 80 °C.

)lay resolution, 0,1 °C or better.

C14
NOTE
ASTM E2877

C.2 Liqu

C.2.1 Liqu
conform to {
error, imme

WARNING

Imr:[
G

ersion depth, less than 61 mm.
idelines for digital temperature measuring devices are giverin‘ASTM E1137[15], IEC 607511
17]

d in-glass thermometers

id-in-glass thermometers using low hazard precision liquids may be used providing
he principles and requirements stated«in) specification ASTM E2251,[16] and meet the
'sion depth, graduations and diametet-criteria given in Table C.1.

— Stem correction requirements are particularly important with liquid-in-§

tures

bl and

they
scale

rlass

thermometers using low hazard precision liquids as these liquids can have significantly higher

coefficienty

WARNING -
separation
follow the 1

C.2.2 Test

of expansion.

of the liquid column“during transport or rough treatment. If this separation oc
nanufacturer’sdnstructions to restore the column.

2]

~

(]

g W—

cup thermometer. See Table C.1 for thermometer specifications as indicated in Figure 0.1

— Liquid-in-glass thermometers using low hazard precision liquids can experience a

Curs,

NOTE

18

Figure C.1 — Test cup and heating vessel thermometers

Previously available Thermometer IP 74C conforms to these requirements.
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C.2.3 Heating vessel thermometer. See Table C.1 for thermometer specifications as indicated in
Figure C.2.

NOTE Previously available Thermometer [P 75C conforms to these requirements.

Table C.1 — Thermometer specifications

Type Abel t(:‘satncguep wide Abelwhi(:l::l::'1;;,;;1 ;/:ssel Key

Temperature range, °C -35t0 70 -30to 80 —
Immersion, mm 61 89 A
Scal¢ marks, °C Subdivisions 0,5 0,5 —

Long lines at each 1and5 1 and'\S —

Numbers at each 5 5 —

Maximum line width, mm 0,15 0,15 —
Scalg error, °C, max. 0,5 below 0 0,5 —

0,2 atand above 0

Expgnsion chamber Required Required —
Tota| length, mm 300 to 320 300 to 320 B
Sten] OD, mm 6 ta7 6to7 c
Bulbjlength, mm 7,5.t6.10,5 7,5 to 10,5 D
Bulb{OD, mm 4to 6 4t06 E
Scalg location Bottom of bulb to line at, °C -35 -30 —

Distance, mm 70 to 80 100 to 110 F

Length of scale range, mm 195 min. 164 min. G

Swelling diameter, mm 9,5t0 10,5 9,5to0 10,5 I

Swelling depth, mm 3to5 3to5 ]

Distance from base of'swelling to 59,6 to 62,5 86,5t091,5 K

bottom of bulb, mm
NOTE  The average temperature of the emergent stem is 21 °C over the entire range.

b w

] I 11 Pum]lm — J
A
F G
B

Figure C.2 — Low-temperature thermometer
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