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INTERNATIONAL STANDARD

1SO 2592-1973 (E)

Petroleum products — Determination of flash and fire
points — Cleveland open cup method

1 SCOPE AND FIELD OF APPLICATION

This Intefnational Standard specifies a method, using the
Cleveland| open cup apparatus, of determining the flash and
fire points of petroleum products. It is suitable for all
petroleunp products except for fuel oils and products having
an open |cup flash point (determined by this method)
below 79|°C.

NOTE — Attention is drawn to the alternative method specified in
1SO 2719, |Petroleum products — Determination of flash point —
Pensky-Maltens closed cup method,; this is recommended for
determining the flash points of fuel oils and should be used when it
is desired o determine the possible presence of small but significant
concentratjons of lower flash point substances which may escape
detection when using 1SO 2592.

2 PRINCIPLE

The test|cup is filled to a specified level -with the test
portion. [The temperature of the test pertion is increased
rapidly af first and then at a slow, constant rate as the flash
point is fapproached. At specified temiperature intervals a
small tedt flame is passed acrdss) the cup. The lowest
temperatfire at which applicatioh of the test flame causes
the vapolir above the surface-of the liquid to ignite is taken
as the flgsh point. To determine the fire point, the test is
continuedl until the application of the test flame causes the
oil to ign|te and burfivfor at least 5 s.

3 APPAIRATUS

3.3 Thermometer, partial"immersion typg conforming to

the following specification :
Range —6to+400°C
Immersion 25|mm
Graduation at gach 2°c
Longer linés*at each 10fC
Figured{at éach 20[C

1°F up to 260 °C

Scaleerror not to exceed { 2°F over 260 °C
Expansion chamber permitting
heating to 400 °C
Overall length : 308 + 5 mm
Stem diameter 6t 7 mm
Bulb length 7,5 to 10,0 mm
Bulb diameter 4,5 to0 6,0 mm
Distance from bottom of bulb
to 10° C line 49 to 58 mm
Distance from bottom of bulb
to 360° C line 237 to 254 mm

4 PREPARATION OF APPARATUS

4.1 Support the apparatus on a level sfeady table in a
draught-free room or compartment. Shield the top of the
apparatus from strong light, by any su|table means, to
permit ready detection of the flash point{ Tests made in a
laboratory hood (see Note) or any location where draughts
occur are not to be relied upon. During the last 17 °C rise
in temperature prior to the flash point, cqre must be taken

3.1 Cleveland open cup apparatus, consisting of a test cup,
heating plate, test flame applicator, heater, and supports as
described in the Annex.

NOTE — Automatic flash point testers are available and in use
which may be advantageous in the saving of testing time, permit
the use of smaller samples, and have other characteristics which may
merit their use. |f automatic testers are used, the user must be sure
that all the manufacturer’s instructions for calibrating, adjusting,
and operating the instrument are followed.

In any cases of dispute, the flash point as determined manually
shall be considered the referee test.

3.2 Shield, 46 cm square and 61 cm high, and having an
open front.

to—avoTddisturbingthevapours—the—test cup by careless
movements or breathing near the cup.

NOTE — With some samples whose vapours or products of pyrolysis
are objectionable, it is permissible to place the apparatus, with
shield, in a hood, the draught of which is adjustable so that vapours
may be withdrawn without causing air currents over the test cup
during the final 56 °C rise in temperature prior to the flash point.

4.2 Wash the test cup with an appropriate solvent to
remove any oil or traces of gum or residue remaining from a
previous test. If any deposits of carbon are present, remove
them with steel wool. Flush the cup with cold water and
dry for a few minutes over an open flame or a hot plate to
remove the last traces of solvent and water. Cool the cup to
at least 56 °C below the expected flash point before use.
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4.3 Support the thermometer in a vertical position with
the bottom of the bulb 6 mm from the bottom of the cup,
and located at a point halfway between the centre and side
of the cup on a diameter perpendicular to the arc (or line)
of the sweep of the test flame, and on the side opposite to
the test flame burner arm.

NOTE — The immersion line engraved on the thermometer will be
2 mm below the level of the rim of the cup when the thermometer
is properly positioned.

5.6 To determine the fire point, continue heating so that
the sample temperature increases at a rate of 5 to 6 °C per
minute. Continue the application of the test flame at 2 °C
intervals until the oil ignites and continues to burn for at
least 5s. Record the temperature at this point as the fire
point of the oil.

6 CORRECTION FOR BAROMETRIC PRESSURE

5 PROCEDURE|

5.1 Fill the cup at any convenient temperature (see
Note 1) so that the top of the meniscus is exactly at the
filling line. If tod much sample has been added to the cup,
remove the excess, using a pipette or other suitable device;
however, if there|is sample on the outside of the apparatus,
empty, clean, anf refill it. Destroy any air bubbles on the
surface of the sample (see Note 2).

NOTES

1 Viscous samples|should be heated until they are reasonably fluid

before being poured into the cup; however, the temperature during
heating must not exkeed 56 °C below the expected flash point.

2 Samples containjng dissolved or free water may be dehydrated
with calcium chlorfjde, or by filtering through a qualitative filter

paper or a loose plu

5.2 Light the t
approximately 4

h of dry absorbent cotton.

bst flame and adjust it to a diameter. of
mm, the size of the comparison bead)if

one is mounted op the apparatus.

5.3 Apply heat

initially so that the rate of temperature

rise of the samgle is 14 to 17 °C per minute. When the
sample temperature is approximately.~56 °C below the

expected flash p
temperature rise

bint, decrease the Heat so that the rate of
for the last 28 °€ before the flash point is

5 to 6 °C per minute.

5.4 Starting at |
test flame when
reaches each suc

ast 28.°C below the flash point, apply the
he temperature read on the thermometer
tcessive 2 °C mark. Pass the test flame

If the barometric pressure at the time of the tesLs is less
than 953 mbar, record it and add the)y appropriate
correction from the following table to-the"“flash [and fire
points, as determined.

Barometric pressure, Correction
mbar °c
953 to 887 2
886 t0.813 4
812¢te/733 6
7 PRECISION

The following criteria shall be used for judging the
acceptability of results (95 % probability).

7.1 Repeatability

Duplicate results by the same operator using the same
apparatus shall be considered suspect if they differ [pby more
than the following amounts :

Flash point . . . . . 8°C

Fire point

7.2 Reproducibility

The results submitted by each of two laboratories| shall be

across the centre of the cup, at right angles to the diameter
which passes through the thermometer. With a smooth,
continuous motion apply the flame either in a straight line
or along the circumference of a circle having a radius of at
least 150 mm. The centre of the test flame must move in a
horizontal plane not more than 2 mm above the plane of
the upper edge of the cup and passing in one direction only.
At the time of the next test flame application, pass the
flame in the opposite direction. The time taken to pass the
test flame across the cup shall be about 1 s.

5.5 Record as the flash point the temperature read on the
thermometer when a flash appears at any point on the
surface of the oil, but do not confuse the true flash with the
bluish halo that sometimes surrounds the test flame.

2

considered suspect if they differ by more than the
following amounts :

Flash point . . . . . 16 °C

Fire point . . . .. 14 °C

NOTE — The precision limits shown are not derived from a
correlation programme conducted in degrees Celsius but are
calculated from the programme based on degrees Fahrenheit.

8 TEST REPORT

Report the corrected flash point or fire point, or both, as
the Cleveland open cup flash point or fire point, or both,
reference being made to this International Standard.
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ANNEX

CLEVELAND OPEN CUP APPARATUS

The Cleveland open cup apparatus shall consist of a test
cup, heating plate, test flame applicator, heater,
thermometer support, and heating plate support,
conforming to the following requirements :

592-1973 (E)

the centre of the orifice being supported so that it swings in

a plane not more than 2 mm above the pla
the cup.

It is desirable that a bead, having a dia

ne of the rim of

neter of 3,2 to

A.1 Test|cup, of brass, or other non-rusting metal of
equivalentl heat conductivity, conforming to the
dimensiongl requirements shown in the Figure. The cup
may be equipped with a handle.

A.2 Heatjng plate, of brass, cast iron, wrought iron, or
steel platd with a centre hole surrounded by an area of
plane depfession, and a sheet of hard asbestos board which
covers thg metal plate except over the area of plane
depression| in which the test cup is supported. The essential
dimensionp of the heating plate are shown in the Figure;
however, it may be square instead of round, and the metal
plate may| have suitable extensions for mounting the test
flame apglicator and the thermometer support. Also, a
metal beafl, as mentioned in A.3, may be mounted on the
plate so [that it extends through and slightly above a
suitable snpall hole in the asbestos board.

A.3 Test|flame applicator. The device for applyingxthe
flame may| be of any suitable type, but it is suggested-that
the tip bd approximately 1,6 mm in diameter at the end,
and that the orifice be 0,8 mm in diameter. The.device for
operating [the test flame may be mounted in such a manner
as to pernpit automatic duplication of the.sweep of the test
flame, thel radius of swing being not lessthan 150 mm, and

4,8 mm, be mounted in a convenient)p
apparatus so that the size of the test fldme™C|
to it.

A.4 Heater, supplied fromcany convenient
of a gas burner or alcohgl™amp is permitte
circumstances are products of combustion
be allowed to comé up around the cup. A
controlled by a variable voltage transform
The source of-heat shall be centered under
the heating)plate with no local superheat
heaters <may be protected from draught
radiation:'by any suitable type of shield
project above the level of the upper surfacg
board.

A5 Thermometer support, which w
thermometer in the specified position du
which will permit easy removal of the the
the test cup upon completion of a test.

A.6 Heating plate support, which will h
plate level and steady.

position on the
an be compared

source. The use
i, but under no
r free flame to
electric heater
er is preferred.
the opening of
ng. Flame-type
s or excessive
that does not
of the asbestos

Il hold the
ing a test and
rmometer from

Id the heating
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Dimensions in millimetres
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FIGURE — Cleveland open cup apparatus
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