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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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Introduction

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

It is mot appropriate that flash-point determinations be carried out on potentially unstable, decommposable, or
expldsive materials, unless it has been previously established that heating the specified quantity of such
matefials in contact with the metallic components of the flash-point apparatus within the tempegrature range
requifed for the method do 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 opérational procedure carrig¢d out. Flash
point|can, therefore, be defined only in terms of a standard test methad, and no general valid carrelation can
be gliaranteed between results obtained by different test methads or with test apparatus different from that

specified.

ISO/TR 2966261 (CEN/TR 15138[7]) gives useful advice.in carrying out flash-point tests and interpreting
resulfs.

© 1SO 2008 — All rights reserved \
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INTERNATIONAL STANDARD

ISO 13736:2008(E)

Determination of flash point — Abel closed-cup method

CAUTION — The use of this International Standard can involve hazardous materials and equipment.
This Internatlonal Standard does not purport to address all of the safety problems associated with its

use. : ! : app
and ealth practlces and determlne the appllcablllty of regulatory Ilmltatlons prlor to use;

1 $cope

This [International Standard specifies a method for the determination of the\ closed-cup fl
combustible liquids having flash points between — 30,0 °C and 70,0 °C, inclusive. However,
given for this method is only valid for flash points in the range — 5,0 °C to 66,5°C.

This [International Standard is not applicable to water-borne paints,»which can, however, be
ISO 3679041,

NOTH 1 See 4.1 for the importance of this test to avoid loss of velatile materials.

NOTH 2  Liquids containing halogenated compounds can giy€ ‘anomalous results.

2 Normative references

The

following referenced documents arecindispensable for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu
ISO
ISO

ISO 1

3

ment (including any amendments) applies.
170:2004, Petroleum liquids >— Manual sampling
171:1988, Petroleum \liquids — Automatic pipeline sampling

5528:2000, Paints/ varnishes and raw materials for paints and varnishes — Sampling

Term and definition

riate safety

ash point of
he precision

tested using

t. For dated
b referenced

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

3.1
flash

point

lowest temperature of the test portion, corrected to a barometric pressure of 101,3 kPa, at which application of
a test flame 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

©I1SO

2008 — Al rights reserved
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4 Principle

4.1 General

Since it is necessary to detect the presence of small proportions of highly volatile materials, this test should be
the first determination on a received sample to help avoid the loss of these volatile materials.

4.2 Test principle

The test portion |s placed |n the test cup of an Abel apparatus and heated to glve a constant temperature

increase wit
regular temg
application o
the liquid is

standard atn
expected flas

5 Chemicals and materials

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

NOTE TH
aromatic (ben

removal of guin-type deposits.

5.2 Coola
the Abel app

See 10.1.2.

5.3 Silicone lubricant (optional), to inhibit the:fermation of ice crystals on the lid and shutter mecha

when carryin
See the Note

5.4 Verifig

erature intervals W|th S|multaneous |nterrupt|on of stlrrlng The Iowest temperature at
f the test flame causes the vapour of the test portion to ignite and propagate over the surf:
ecorded as the flash point at the ambient barometric pressure. The temperature is' ¢orrect
hospheric pressure using an equation. Separate test procedures are defined-for ‘liquids

e choice of solvent depends on the previous material tested and the tenacity of the residue. Low-vd
rene-free) solvents can be used to remove traces of oil, andimixed solvents can be efficacious fi

nt, ethanediol (ethylene glycol), glycerol or silicone il (optional), for use in the cooling bath
bratus.

g out tests at temperatures below 5,0 °C.
to 10.1.6.

ation liquids, as desegribed in Annex D.

6 Appar

6.1 Flash{point apparatus, as specified in Annex A.

If automated| eqlipment is used, ensure that it has been established that the results obtained are with
precision of {his)nternational Standard, that the test cup and cover assembly conform to the key dimen

tus

h points between — 30,0 °C and 18,5 °C, inclusive, and between 19,0 °C and 70,0°C, inclusj

Ive.

latility
br the

orin

nism

n the

sions

specified in Annex A, and 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.

6.2 Testc

up thermometer, conforming to the specification given in Annex C.

It shall be fitted into a collar as described in Annex B.

6.3 Heating vessel thermometer, conforming to the specification given in Annex C.

It shall be fitted into a collar as described in Annex B.

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

© 1SO 2008 — All rights reserved
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Timing device, use one of the following:

a) electric/electronic timing device, which can indicate intervals of 1 s;

b) pendulum, of 610 mm effective length, counting one beat from one extremity of the swing to the other;

c) metronome, that beats at a frequency of 75 beats per minute to 80 beats per minute.

the cup and

located in a
withdrawn

6.5 Barometer, 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.

6.6 | Cooling bath, either liquid or metal block, or a recirculating cooler.

See 10.1.4 and 10.2.4.

6.7 | Test cup thermal insulating cover (optional), to reduce the formation of 'iCe crystals on
cover assembly during sub-ambient testing.

See 10.1.5.

7 Apparatus preparation

7.1 | Location of the apparatus

Supplort the Abel apparatus (6.1) on a level and steady surface in a draught-free position.

NOTE When draughts cannot be avoided, it is good*practice to surround the apparatus with a shield.
DANGER — When testing materials that-produce toxic vapours, the apparatus should be
fume hood with an individual control*of air flow, adjusted such that the vapours can b
without 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 residue rem

previ

7.3

Exanine the-test cup, the cover and other parts to ensure that they are free from signs of

depo
found

bus test. Dry using-a stream of clean air to ensure complete removal of the solvent used.

Apparatus €xamination

Sits «Ifi@ny damage is found, either rectify or, if this is not possible, obtain a replacement. If
,femove them.

hining from a

damage and
deposits are

7.4

7.41

Apparatus verification

Verify the correct functioning of the apparatus at least once a year by testing a certifi

ed reference

material (CRM) (see 5.4 and Annex D). The result obtained shall be equal to or less than R/\/E from the
certified value of the CRM, where R is the reproducibility of the test. More frequent verification checks shall be
made using secondary working standards (SWS).

A recommended procedure for apparatus verification using CRMs and SWSs and for the production of SWSs
is given in Annex D.

7.4.2

©I1SO

Do not use the numerical values obtained during the verification check to provide a bias statement, or
to make any correction to the flash points subsequently determined using the apparatus.

2008 — Al rights reserved
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8 Sampling

8.1

otherwise agreed.

8.2

Obtain samples in accordance with the procedures given in ISO 3170, ISO 3171, I1ISO 15528 unless

Place sufficient sample volume for testing in a tightly sealed container appropriate to the material being

sampled and, for safety purposes, ensure that the sample container is filled only to between 85 % and 95 % of

its capacity.

8.3

samples at temperatures in excess of 30,0 °C.

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

9 Sampl

9.1 Stora

If an aliquot

50 % of its capacity.

NOTE
capacity.

R4

9.2 Liquids with expected flash points between — 30,0 °C and 18,5 °C

9.21 Cool
whichever is

9.2.2 Cool

9.3 Liqui

Cool the samiple to a temperature of 2 °C or to.at least 17,0 °C below the expected flash point, whiche

the higher, b

9.4 Samples containing water as;a separate phase

If a sample ¢

Flash-point r
to decant th

physically, p
ISO 3679041,

ds with expected flash points between 19,0 °C and 70,0 °C

e handling

je prior to testing

of the original sample is stored prior to testing, ensure that the container is filled to more

the sample to a temperature of — 35 °C or to at ledst 17,0 °C below the expected flash
the higher, before opening the container.

the liquids that crystallize on cooling to just above their melting points.

bfore opening the container.

pntains water as a separate phase, decant an aliquot from the water prior to mixing.

bsults can be affected by the presence of water. For certain fuels, it might not always be po
b sample from the free water. In such cases, the water should be separated from the a
rior to mixing, or, if this is not possible, the material should be tested in accordance

9.5 Sampfe mixing

than

sults of flash-point determinations can be affected if the sample volume falls below 50 % of the container’s

boint,

ver is

ssible
iquot
with

Mix samples by gentle manual shaking prior to the removal of the test portion, taking care to minimize the loss
of volatile components, and proceed in accordance with Clause 10.

10 Procedure

10.1 Liquids with expected flash points between — 30,0 °C and 18,5 °C

10.1.1 Using a barometer (6.5), record the ambient pressure in the vicinity of the apparatus at the time of test.

NOTE
designed to m

ake this correction automatically.

© 1SO 2008 — All rights re
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10.1.2 Use either a mixture of equal volumes of ethanediol (5.2) and water, or glycerol (5.2) and water, or
silicone oil (5.2) to completely fill the heating vessel (Clause A.5) and to fill the inner air chamber, which

surro

10.1.

unds the test cup (Clause A.2), to a depth of at least 38 mm.

3 Insert the heating vessel thermometer (6.3).

10.1.4 Adjust the temperature of the heating vessel (Clause A.5), using a cooling bath (6.6) connected via
the funnel aperture and overflow pipe, to — 35 °C or to at least 9,0 °C below the expected flash point of the
material being tested, whichever is the higher. Carry out a trial flash-point determination if necessary.

10.1.5 Loosely assemble the cover (Clause A.3) and test cup (Clause A.2). Cover with the thermal insulator

(6.7),
highe

10.1.
of thq

NOTH
the sl
suffic
lubric

10.1.
(6.2),
form
not

test fi
and 1

10.1.
portid
test.

10.1.
thrus
durin

10.1.
point
whilg

calibfjated in seconds is-Used, the application of the test flame shall be made by slowly and unifo

the s

10.1.

commengcifg-the test at a lower expected flash-point temperature. If no flash occurs, proceed ir
with [10:1.12. If a flash occurs at a temperature below — 30,0 °C, record and report this fact an

ardcoot theassembty to=35"Cortoat teast 17,0~ C betow theexpectedfastrpoint; whi
r.

b Ensure that neither cooling liquid nor vapour from the cooling bath, which could-affect tf
product under test, enters the test cup.

Cooling a cover or test cup that is wet with water to below 0 °C can cause sticking due to ice (
de). Wiping the apparatus dry with a duster or a piece of absorbent paper befére cooling to below
ent to prevent icing, but, alternatively, icing can be minimized by the use of atthermal insulating covg
hting the outer face of the lip of the test cup and the slide with a silicone lubricant (5.3).

7 Place the test cup in position in the apparatus (see Clause-A.3) and insert the test cup
Remove the cover and pour in the test portion without undue agitation, avoiding as far as
tion of air bubbles, until the level just reaches the point of\the index gauge on the wall of thg
ove the apparatus after filling. Place the cover on the test cup and push it down into positi
ame, adjust its size to conform to the size of the reférence bead mounted on the cover of
naintain it at that size throughout the test.

B Apply heat to the heating vessel (Clause A'5) in such a manner that the temperatur

n in the test cup rises at a rate of 1 °C/min from the first application of the test flame to tf

D Using the stirrer (Clause A.4), (stir the test portion in a clockwise direction (i.e. to give
) at 30 r/min £ 5 r/min. Continue€ stirring in a steady manner for the duration of the test b
j the application of the test flame.

10 When the temperature of the test portion reaches — 35 °C or at least 9,0 °C below the e
start the timing device-(6.4), apply the test flame by slowly and uniformly opening the slidg

ide over a petiod of 2 s and then closing it over a period of 1 s.

hever is the

e flash point

b.g. sticking of
D °C is usually
r (6.7) and by

thermometer
possible the
test cup. Do
DN. Ignite the
the test cup,

b of the test
e end of the

a downward
Ut do not stir

pected flash
in the cover

the timer beats thre€ times and closing it during the fourth beat. If an electric/electronic {iming device

rmly opening

1 If a flash occurs, discontinue the test, discard the test portion and proceed in accordancg with 10.1.3,

accordance

11 discontinue
the tast:

10.1.12 Apply the test flame in this manner every 0,5 °C rise in temperature until a distinct flash occurs in the
interior of the test cup or until a temperature corresponding to a corrected temperature of 18,5 °C is reached.
Record the temperature of the test portion when the flash occurs.

10.1.13 Do not confuse the true flash point with the bluish halo that sometimes surrounds the test flame at
applications preceding the actual flash point.

10.1.14 Record as the observed flash point the temperature read on the test cup thermometer at the time the
test flame application caused a distinct flash in the interior of the test cup.

© 1SO 2008 — All rights reserved
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10.2 Procedure for liquids flashing between 19,0 °C and 70,0 °C

10.2.1 Using the barometer (6.5), record the ambient pressure of the laboratory at the time of test.

10.2.2 Use water to completely fill the heating vessel (Clause A.5) and to fill the inner air chamber, which
surrounds the test cup (Clause A.2), to a depth of at least 38 mm.

10.2.3

Insert the heating vessel thermometer (6.3).

10.2.4 Adjust the temperature of the liquid in the heating vessel, using either a cooling bath (6.6) or a heater
(Clause A.6) to at least 9,0 °C below the expected flash point of the material being tested, or to 10 °C,

whichever is

10.2.5 Loog
least 17,0 °C

10.2.6 Ifal

trre-higher—Carry out o triat-ftash-point determinationif mecessary:

ely assemble the cover (see Clause A.3) and test cup (see Clause A.2) and cool to,2.°C of
below the expected flash point, whichever is the higher.

quid cooling bath is used, ensure that neither cooling liquid nor vapour entersythe test cup,

can affect th¢ flash point of the product under test.

10.2.7 Plac
test portion v
reaches the

the cover on

b the test cup in position in the apparatus (see Clause A.3). Remove the cover and pour

boint of the index gauge on the wall of the test cup. Do not move’the apparatus after filling.
the test cup and push it down into position. Ignite the test flame) ‘adjust its size to conform

to at

vhich

n the

ithout undue agitation, avoiding as far as possible the formation of air bubbles, until the levgl just

Place
o the

size of the r¢ference bead mounted on the cover of the test cup, and _maintain it at that size througholit the

test.

10.2.8 Appl
cup rises at g

10.2.9 Usin
30 r/min+5

portion abov
during the af

10.2.10 Wh
point, start th
while the tim
calibrated in
the slide ove

10.2.11 Ifa
or 10.2.4, as
proceed in a

10.2.12 App
detected, or

y heat to the heating vessel in such a manner that:thé’temperature of the test portion in th
rate of 1 °C/min from the first application of the testflame to the end of the test.

g the stirrer (Clause A.4), stir in a clockwise direction (i.e. to give a downward thru
/min. When testing viscous products, ensure that the stirring action does not push the
e the filling mark. Continue stirring in alsteady manner for the duration of the test but do n
plication of the test flame.

bn the temperature of the test portion reaches 10 °C or at least 9,0 °C below the expected
e timing device (6.4), applythe test flame by slowly and uniformly opening the slide in the
er beats three times and closing it during the fourth beat. If an electric/electronic timing d
seconds is used, the application of the test flame shall be made by slowly and uniformly op
[ a period of 2 s and(then closing it over a period of 1 s.

flash occurs, discontinue the test, discard the test portion and proceed in accordance with 1
appropriate,.commencing the test at a lower expected flash-point temperature. If no flash o¢
ccordance with 10.2.12.

ly the(test flame in this manner every 0,5 °C rise in temperature until a flash point (3

b test

>t) at
test
Dt stir

flash
Cover
evice
ening

0.1.4
curs,

1) is

until a temperature corresponding to a corrected temperature of 70,0 °C is reached. Recorld the

temperature

fthetestportiomwhenrtheftastroceors:

10.2.13 Do not confuse the true flash point with the bluish halo that sometimes surrounds the test flame or an
enlarged flame at applications preceding the actual flash point.

10.2.14 Record as the observed flash point the temperature read on the test cup thermometer at the time the

test flame ap

plication caused a distinct flash in the interior of the test cup.

© 1SO 2008 — All rights reserved
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11 Calculation

11.1 If the barometric pressure reading, taken in accordance with 10.1.1 or 10.2.1, is in a unit other than
kilopascals, convert to kilopascals using the following conversions, as appropriate:

Reading in hPa x 0,1 = kPa
Reading in mbar x 0,1 = kPa
Reading in mmHg x 0,133 322 = kPa

NOT f 7 ; ot considered
necegsary to correct the barometer readings for ambient temperature. However, some barometers.-arg designed to
autonatically correct the barometric pressure for ambient temperature.

11.2 | Calculate the corrected flash point, 7;,, using Equation (1):
I.=T,+0,25(101,3 - p) (1)
wherg

T, Iisthe observed flash point, expressed in degrees Celsius;

A is the ambient barometric pressure, expressed in kilopascals.
NOTH Equation (1) is strictly correct only within the barometric pressure range from 98,0 kPa to 104,7 kPa.

For practical purposes, 4 kPa is equivalent to a flash-point temperature change of 1 °C.

12 Expression of results

Repart the flash point, corrected to standard atmospheric pressure, rounded to the nearest 0,5 °Q.

13 Precision

13.1| General

The precision, as<detérmined by statistical examination of inter-laboratory test results, is giver] in 13.2 and
13.3,|and appliesover the range — 5,0 °C to 66,5 °C.

NOTH \The precision is being revised for both manual and automated apparatus.

13.2' Repeatability,~+
The difference between two test results, obtained by the same operator with the same apparatus under
constant operating conditions on identical test material, would in the long run, in the normal and correct
operation of the test method, exceed the value in Equation (2) in only one case in 20:

r=1,0°C 2)

© 1SO 2008 — All rights reserved 7
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13.3 Reproducibility, R

The difference between two single and independent test results, obtained by different operators operating in
different laboratories on identical test material, would in the long run, in the normal and correct operation of
the test method, exceed the value in Equation (3) in only one case in 20:

R=15°C

14 Test report

@)

The test repd

a)
b)

c)

rt shall contain at least the following information:

a reference to this International Standard (ISO 13763:2008);

the type
the amb
the resu
any dev

the date

and complete identification of the sample tested;

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

of the test.

ent barometric pressure in the vicinity of the apparatus (see 10.1.1 and 10:2.1);

© 1SO 2008 — All rights reserved
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Annex A
(normative)

Abel flash-point apparatus

Apparatus

The allpparatus shall consist of a test cup, cover assembly and heating vessel as described below

in Fig
NOTE
precig
A.2

The t

A galige, consisting of a rod bent upwards and terminating in a point, shall be fixed within the tes

the W

A3

The
dime
eithe

Upon
jet, a
to 4,
symn
sideg

Thes
slide
holes
dispg
cove
closeg

ures A.1 and A.2.

Automated apparatus that can have different heating and cooling configurations ean’be used
ion is still being evaluated for these alternative configurations.

Test cup

st cup shall be made of brass and conform to the form and dimensions shown in Figure A.1.

all and silver-soldered or brazed into place.

Test cup cover assembly

test cup shall be provided with a close-fitting cover made of brass and conform to t
hsions shown in Figure A.1. A downwardly:projecting rim barely reaching the flange on the
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 to supp
pair of guides in which a slide moves, and a bead or other reference mark to depict the req
1 mm size of the ignitor flame. The top of the cover shall be pierced by three recta

and detailed

however, the

cup through

he form and
est cup shall

Drt a test gas
Lired 3,6 mm
ngular holes

netrically placed on a diameter, one in the centre and the other two as close as practicablg to the inner

of the rim and opposite ‘each other.

b three holes shall-be covered or uncovered by means of a slide moving in suitably disposeq
shall have two‘apertures, one corresponding to the centre hole in the cover and the other
at the side."The movement of the slide shall be restricted by suitable stops, and its le

guides. The
to one of the
ngth and the

sition of the'holes shall be such that, at the outer extremity of the movement of the slide, the holes in the

are just-ecompletely opened, and at the inner extremity of the movement of the slide, they a
d.

e completely

The
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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 socket shall be in the form of a split tube, mounted on a diameter at right angles to the
diameter through the centres of the holes, and fitted at such an angle as to bring the bulb of the thermometer
when in place, vertically below the centre of the cover and at the correct distance from it.

A bush for 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 oil level gauge
and the blades operate below the level of and without fouling the thermometer bulb. The bush shall be placed
as near as practicable to the outer edge of the cover.
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A.4 Stirrer

This shall be

made of brass and conform to the form and dimensions given in Figure A.1.

It shall consist of a round stem having four blades or vanes silver-soldered in place 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 collar shall be fixed onto the stem so that when the stem is inserted into the stirrer bush from below, it is
arrested at a position such that the correct length protrudes into the test cup. The top end of the stem shall be

reduced and

A long sleev
upper end off
lower end j

without appre

A flat-headeq

A.5 Heati

This shall be
two flat-bottg
inside the ot
vessel. Thus

An ebonite 0
the top of thg
the ebonite g
ring shall be
ring to avoid

A split socksg
inserted intg
through the t

The heating
jacket not les
vessel, while
flange of the

A.6 Heati

screwed.

P T ally
the stem and screwed home. The length of the sleeve shall be such that a fIat faced collar,

st comes into contact with the upper end of the stirrer bush, leaving the stirrer free)to
ciable vertical play.

cylindrical plug shall be provided for insertion in the stirrer bush when the stirreris not in us

ng vessel

made of copper and conform to the form and dimensions given{in Figure A.2. It shall cong
med, cylindrical copper vessels (heating vessel and inneryair chamber) placed coaxially
ner and soldered at their tops to a flat copper ring, greater_ in outside diameter than the sr
the space between the two vessels shall be totally enclosed and used as a water jacket.

I fibre ring of right-angled section shall be fitted into\the hole in the centre of the flat ring to

heating vessel. When the apparatus is in use, the test cup shall fit into, and its flange rest
r fibre ring so that the test cup is centrally disposed within the heating vessel. The ebonite o
secured in place by means of six small screws having their heads sunk below the surface
Imetallic contact between the heating vessel’and the test cup.

t, similar to that on the cover of the test cup, but set vertically, shall allow a thermometer
the water-space. A funnel and overflow pipe shall also be connected with the water
bp plate and two loop handles-provided thereon.

vessel shall rest upon a cast-iron tripod stand, attached to the ring of which is a cylindrical ¢
s than 0,56 mm in thickness flanged inwards at the top, and of such dimensions that the hg
resting firmly on_the.iron ring, just touches with its outward projecting flange the inward-t
jacket. Two handles shall be provided on the outer jacket.

ng device

Use any suitfble device for heating the vessel, such as gas flame, electric heater or spirit lamp.
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Dimensions in millimetres
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a) Test cup b) Stirrer

Figure A.1 (continued)
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c) Cover d) Thermometer collar
Key
1 thermomgter socket
2  stirrer bush
@  Brazed or|silver-soldered.
b

f
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NOTE

12

Dimensions in millimetres

Inside dia

This dimepsion js'such that the stirrer rotates freely with no appreciable end play when assembled on cover.

meter of sleeve is a sliding fit on stem.

All corner$ aréwrounded.

Close fit

erdest cup

Push fit in thermometer socket on cover and heating vessel.

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

All items of the apparatus shown are made of brass.

Figure A.1 — Abel flash-point apparatus — Test cup, cover, stirrer and thermometer collar
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Dimensions in millimetres
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A=A
12,9
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11
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12
=
d
15 N 7 N
)/
AW A
Key
1 ebonite or fibre ring, which fits easily on cup 9 heating vessel
2 funnel 10 outer jacket
3 test cup thermometer 11 slide 20 SWG 0,91 brass
4 heating vessel thermometer 12 gas jet or pilot light
5 ©2,2x 3,8 forlong CSK screws 13 heating vessel thermometer
6 copper overflow pipe 14 guides
7 inner (air) chamber 15 white bead @ 3,6 mm to 4,1 mm of suitable material
8 stirrer 16 trunnions
@  For actual position, see plan view. d 0,6 copper.
b Inside diameter of thermometer socket 15 mm € Length of jet is approximately 15 mm; the bore at the end of
to 15,5 mm. the jet is 1,71 mm maximum and 1,46 mm minimum.

¢ 2,5 mm maximum clearance in top plate.

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 Thermometer

The collar shiall be made of brass and shall have the following dimensions:
a) outside giameter:  push fit in socket;

b) thickness of tube: 0,69 mm to 0,73 mm;

c) thicknesfs of flange: 2,515 mm to 2,565 mm.

B.2 Position

Secure the thermometer in the collar in accordance with Figure B.1, by.means of either
a) a mixturg of plaster-of-Paris and glycerine, or

b) an epoxy-resin-based commercial adhesive.

NOTE Adtomated equipment can use alternative, thermometer collars to enhance removal and fitting
thermometers

f the
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1
e
2
3
NN Sl
a
5\ \
4
/_TPA
Key
1 thermometer stem
2 glass swelling
3 Dbfass collar
4 0|69 mm to 0,73 mm wall tube push fit in socket
@  Areas for application of adhesive.

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

Thermometer specifications

C.1 Test cup thermometer

Specificationf for the test cup thermometer are shown in Figure C.1.

NOTE THe thermometer IP 74C (see BS 2000-0.1[8) conforms to these requirements.

C.2 Heating vessel thermometer
Specificationf for the heating vessel thermometer are shown in Figure C.1.

NOTE THe thermometer IP 75C (see BS 2000-0.1[8) conforms to these requirémients.

D
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 J

See Table C|1 for description of symbols.

Figuré C.1 — Test cup and heating-vessel thermometers
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