°
w SLOVENSKI STANDARD

SIST EN 456:1997
Ol-december-1997

Barve, laki in sorodni izdelki - Dolo¢anje plamenis¢a - Hitra ravnotezna metoda
(ISO 3679:1983, spremenjen)

Paints, varnishes and related products - Determination of flashpoint - Rapid equilibrium
method (ISO 3679:1983, modified)

Lacke, Anstrichstoffe und ahnliche Produkte - Bestimmung des Flammpunktes -
Schnellverfahren (1ISO:3679:1983, madifiziert)

Peintures, vernis et produits assimilés - Détermination du point d'éclair - Méthode rapide
a I'équilibre (ISO 3697:1983, modifiée)

Ta slovenski standard je istoveten z: EN 456:1991

ICS:
87.040 Barve in laki Paints and varnishes
SIST EN 456:1997 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 456:1997

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 456:1997
httpsy//standards.iteh.ai/catalog/standards/sist/5c82d7ct 1¢10-4e37-b782-
0ff7072e6f>a/sist-en-456-1997




EUROPEAN STANDARD EN 456:1991
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UDC 667.612:620.1:536.468
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English version
Paints, varnishes and related products -

Determination of flashpoint - Rapid equiiibrium
method (IS0 3679, edition 1983 modified)

Peintures, vernis et produits Lacke, Anstrichstoffe und dhnliche
assimilées - Détermination du point Produkte - Bestimmung des Flammpunktes
e'éclair - Méthode rapide a 1'égquilibre - Schnellverfahren (IS0 3679, Ausgabe
(IS0 3679, édition 1983 modifiée) 1983 modifiziert)

This European Standardywas, approved by, CEN»on 1991-08=12

CEN members are bound to comply with the CEN/CENELEC Internal Regulations
which stipulate the conditions ,for.giving:this European Standard the
status of a national standard 'without any alteration. '

Up-to-date 1ists and bibliographical " references concerning such national
standards may be''lobtained ‘on' applicationto theCentral Secretariat or to
any CEN member. '

This European Standard exists in three official versions (English, French,
German). A version 1in any other 1language -made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark,

Finland, France, Germany, Greece, Iceland, Ireland, -Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Furopdisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

(c) CEN 1991 Copyright reserved to all CEN members
Ref. No. EN 456:1991 E
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Forevord

This European Standard is the endorsement of ISO 3679. Endorsement of ISO
3679 was recommended by CEN/TC 139, Paints and Varnishes, under whose
competence this European Standard will henceforth fall.

Natonal Standards identical to this European Standard shall be published
at the latest by 92-02-26 and conflicting national standards shall be
withdrawn at the latest 92-02-26.

The Standard was approved and in accordance with the CEN/CENELEC Internal
Regulations, the following countries are bound to implement this European
Standard : Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom.

Endorsement notice

The text of the International Standard 1SO 3679:1983 was approved by CEN as a
European Standard with agreed common modifications as given below:

This European Standard is based on IS0 3679:1983. Whereas the scope of
1SO 3679 covers paints, varnishes, petroleum and related products, the
scope of this European Standard is restricted to paints, varnishes and
related products. This European Standard therefore comprises the text of
IS0 3679:1983 amended by the deletion of all references to petroleum
products.
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0 Introduétion

This International Standard describes one of two methods for the determination
of the flashpoint of paints, varnishes and related products and it should be
read in conjunction with ISO 1523 when selecting a method. In ISO 1523, a simi-
lar determination is specified, using cups described in various national stand-
ards.

In both methods, the test ist carried out only when the product under test and
the air/vapour mixture above it in the test vessel are approximately in tempera-
ture equilibrium.

The apparatus specified in this International Standard enables a similar result
to be determined using a more rapid procedure and with a smaller test portion (2
mi) of material than that given in ISO 1523. In addition, the apparatus can be
made portable to the extent of being suitable for on-site testing as well as for
normal use in laboratories. Collaborative work®) has shown that results obtained
by these procedures are comparable. ’

Nevertheless the interpretation of\results obtained form solvent mixture con-

taining halogenated hydrocarbons should be considered with caution as these

mixtures can give anomalous results?):

NOTE - The flash/no flash test using the same equipwent under equilibrium condi-
tions is given in 1SO 3680.

1 Scope and field of application

This International Standard specifies a method for determining the flashpoint

of a paint, varnish, paint binder, solvent, or a related product when the flash-

point is below 110 °C.

NOTE - Care should be taken in the interpretation of results obtained from sol-
vent mixtures containing halogenated hydrocarbons (see clause 0).

2 References

IS0 1512, Paints and varnishes - Sampling.

IS0 1813, ‘Paints and varnishes - Examination and preparation of samples for
testing,
IS0 1823, Paints, varnishes, petroleum and related products - Determination

of flashpoint - Closed cup equilibrium method.

1) Bell, L.H. J. Inst. Petrol 57 (555) July 1971.
?) Rybicky, J. and Stevens, J.R. J. Coatings Technol. 53 (676) May 1981: 40-42
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IS0 3680, Paints, varnishes, petroleum and related products - Flash/no flash
test - Rapid equilibrium method.

3 Definition

flashpoint (closed cup): Minimum temperature to which a product, confined in a
closed cup, must be heated for the vapours emitted to ignite momentarily in the
- presence of a flame, when operating under standardized conditions.

NOTE - In this International Standard the flashpoint is corrected to an atmos-
pheric pressure of 101,3 kPa (1 013 mbar).

4 Principle

4.1 Method 1 (For 1iquids whose expected flashpoint is between ambient tempera-
ture and 110 °C)

The test portion is heated in the specified apparatus. The ignition trial is
carried out after the test portion has been maintained under equilibrium con-
ditions for 60 s at a temperature approximately 3 °C below the expected flash-
point.

The trial is repeated.at othertemperatures until a flash is observed at a tem-
rature which 1s not more than 1 °C above a temperature at which no flash was ob-
served. The temperature at which.the flash occurs .is,recorded as the flashpoint
at the atmospheric pressure prevailing during the test and this temperature is
then corrected to the standard atmospheric pressure of 101,3 kP2 (1 013 mbar).

4,2 Method 2 (For 1iquids whose ‘expected flashpoint is below ambient tempera-
ture)

The test portion is cooled to at least 3 °C below the expected flashpoint and

then, in the specified apparatus, an ignition trial is carried out as in 4.1,

after the test portion has been maintained under equilibrium conditions for 60
S.

The trial is repeated at other temperatures until a flash is observed at a tem-
perature which is not more than 1 °C above a temperature at which no flash was
observed. The temperature at which the flash occurs is recorded as the flash-
point at the atmospheric pressure prevailing during the test and this tempera-
ture is then corrected to the standard atmmspher1c pressure of 101,3 kPa (1 013
mbar).

5 Appafatus

5.1 Flashpoint tester, consisting of a block of aluminium alloy or other suita-
ble corrosion-resistant metal of high thermal conductivity. The block has a cy-
lindrical depression or test portion well, of depth approximately 10 mm and di-
ameter approximately 50 mm, over which is fitted a cover. A thermometer {s em-
bedded in the block. A plan diagram is given in figure 1 and the essential di-
mensions are given in figures 2 to S.
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The cover is fittad with an opening slide and a device capable of inserting a
test flame (diameter 3,5 + 0,5 mm) into the well when the slide is open.

When inserted, the extremity of the nozzle of the ignition device shall just
intersect the plane of the underside of the cover with a tolerance of £ 0,1 mm.
The cover is also provided with an orifice extending into the well for insertion
of the test portion and with a suitable clamping device for securing the cover
tightly to the metal block so that the three openings in the cover are within
the diameter of the well,

It is important that, when the slide is in the open position, the two openings
in the slide coincide exactly with the two corresponding openings in the cover.
It is also important that, when the slide is in the shut position, all three
openings in the cover are closed by the slide.

5.2 Thermometer, of appropriate range and dimensions which measures the tempe-
rature of the block within an error no greater than 0,5 °C. A thermometer having
a graduation at each 0,5 °C is recommended. When required, the accuracy of the
thermometer shall be checked against a reference standard by an authorized labo-
ratory, using the stipulated immersion.

5.3 Heating device, fitted with a temperature controller such that the tempera-
ture of the metal block can be maintained within £ 0,2 °C of the reguired tempe-
rature. A signal light i{s necessary to/indicate when heating is on. If the appa-
ratus is intended to be portable, the heating device shall be electrical and
shall be part of the complete ‘appartus.

The heating device shall be capable of controlling the rate of incerease in the
temperature of the flashpoint tester to within 0,5 °C in 30 s.

5.4 Means of cooling the well: Ice, solid carbon dioxide (CO2), or a Peltier or
other suitable cooling device. ‘

If a continuously operating cooling device is used in method 2 (8.2) to control
the well temperature, it should be possible to stabilize the temperature to
within £ 0,2 °C of the expected flashpoint for a periocd of 60 s after the test
portion has been discharged into the well. This ensures that equilibrium condi-
tions are attained.

5.5 Syringe, capable of delivering 2 m! to an accuracy of + 0,1 ml or, for use
with highly viscous products, a micropipette or spatula (see the note in 8.1.3).

5.6 Fuel source for the ignition device: flammable gas, for exampie butane.

5.7 Suitable timing device.
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6 Sampling and sample treatment

6.1 Take a representative sample of the product to be tested using the appro-
priate sampling procedure for the product concerned. References to sampling pro-
cedures for various products are given in the annex.

The sample shall be kept in an airtight container until it is to be tested. The
ultage, i.e. the air space above the contents or the container, shall not be
- more than 10 % of the total capacity of the container. :

Samples shall not be stored in plastics (polyethylene, polypropyiene, etc.) bott-
les.

6.2 Because of the possiblity of loss of volatile constituents, the sample con-
tainer shall be cooled to at least 10 °C below the expected flashpoint before
opening.it to remove the test portion, except when method 2 (see 8.2) is used.
In this case, the sampie shall be cooled to 3 to 5 °C below the expected flash-
point before opening it to remove the test portion. The sample shall receive on-
ly the minimum mixing treatment to ensure uniformity. After removal of the test
portion, the sample container shall inmediately be tightly closed to ensures that
loss of volatile components from the container is minimized. If this is not car-
ried out, the product sample shail be deemed unsuitable for further testing.

7 Preparation of apparatus

Place the test apparatus in ‘a’position where it -{s' not exposed to draughts, and
preferably in subdued light.

8 Procedure

8.1 Method 1 (Determination of flashpoint when the expected flashpoint is bet-
ween ambient temperature and 110 °C)

NOTE - When the expected fIashpoint is close to ambient tempereture, it may be
- more appropriate to use method 2.

8.1.1 Ensure that the well and cover slide are clean and free from contamina-
tion, using a paper tissue if necessary. Close the cover and ensure that the
slide 1s in the closed position.

8.1.2 Turn on the heating device (5.3). When the thermometer (5.2) reads appro-
ximately 3 °C below the expected flashpoint of the product to be tested, slowiy
adjust the controller of the heating device to the point at which the signal
Tight 1s just extinguished. Allow the temperature of the well to stabilize, as
indicated by the signal 1ight cycling ON/OFF.

8.1.3 Ensure that the syringe (5.5) is clean and dry. Cherge the syringe with 2
ml of the coocled sampie (6.2) and transfer the syringe to the f1lling orifice,

- taking care not to lose any of the contents. Quickly discharge the test portion
into the well, remove the syringe, and immediately start the timing device
(5.7). Check that the siide of the cover 1s still in the closed position.
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NOTE - If the viscosity of the product under test is so high as to prevent dis-
charge through the orifice, a test portion of 2 to 3 ml may be transferred
with a micropipette or a spatula into the well while the cuver is open.

nnned1ate!y after fi11ing the well, close the cover tightly.

8.1.4 Open the gas control valve and light the pilot and test flames. Adjust
the test flame size to an approximately spherical shape of diameter 3,5 + 0,5 mm.

8.1.5 When 60 s have elapsed, by which time the test portion is deemed to have
reached the test temperature, perform the ignition trial by opening the slide,
inserting and removing the nozzle, and closing the slide again over a period of
2,5 £ 0,5 s. Watch for a flash between opening and closing the slide.

8.1.6 Record whether a flash has occurred.

NOTE 1 - When the vapour mixture under test is near the flashpoint, application
of the ignition flame may give rise to a halo; however, the product is only
deemed to have flashed if a comparatively large blue flame appears. and pro-
pagates itself over.the surface of the iiquid.

NOTE 2 - If a continous luminous,flame burns in the orifice when the slide is
opened and the ignition ‘flame 1s introduced, then the f1asnp01nt 1ies con-
siderably below the test temperature,

8.1.7 c1pse the gas control valve and clean the apparatus.

8.1.8 If no flash is observed, repeat the test at § °C h1gher‘1ntervals, using
a fresh test portion in each tast, until a flash is observed.

If a flash is observed, repeat the test at § °C lower intervails, using a fresh
test portion in each test, unti! no flash is observed.

CAUTION - Once a test flame has been applied to the test port1on, the test is
terminated and fresh test portions shall be used for each successive test.

8.1.9 Having estabiished a flash between two temperatures S °C apart, repeat,
using fresh test portions the procegures in 8.1.1 to 8.1.7 at 1 °C intervals
above the lower of the two temperatures until a flash 1s observed. Read to the
nearest 0,5 °C the temperature indicated by the thermometer when this flash oc-
curs, correct this reading for any known thermometer correction, and record the
result as the flashpoint at the atmospheric pressure prevailing during the test
(see clause 9). Record also the atmospheric pressure in kilopascals, millibars,
or millimetres of mercury.

8.1.10 Repeat the determination (8.1.1 to 8.1.9) and calculate the mean correc-
ted flashpoint (see clause 9) to the nearest 0,5 °C.
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