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INTERNATIONAL STANDARD

I1SO 3680-1976 (E)

Paints and varnishes — Rapid test for determination of danger

classification by flashpoint

0 INTRPDUCTION

This Intdrnational Standard is one of a series of standards
dealing With the sampling and testing of paints, varnishes
and relatpd products. It should be read in conjunction with
ISO 1512, 1SO 1513 and I1SO 1516. In 1SO 1516, a similar
determinption is specified, using cups as described in
various rlational standards. The apparatus specified in this
Internatipnal Standard enables a similar result to be deter-
mined uging a more rapid procedure and with a smaller test
portion {2 mi) of material than that given in 1SO 1516. In
addition,| the apparatus can be made portable to the extent
of being|suitable for on-site testing as well as for normal
oratories. Collaborative work (L. H. Bell, Journal

hat results obtained by these procedures -are

comparable.

1 SCOPE AND FIELD OF APPLICATION

This Infternational Standard specifiessa method for
determinfng whether or not a paint,varnish, paint medium
or related product, at a specified. temperature between O
and 105[°C and under the conditions of test, gives off suf-
ficient flammable vapour at\ this temperature to cause
ignition pn the application.of an external source of flame
applied in a standard manner.

2 REFBRENCES

1SO 1512, /Paints and varnishes — Sampling.

is fitted a cover. A thermometer is embed

fed in the block.

A plan diagram is givenm.in figure 1 apd the essential

dimensions are given in figures 2 to 5.

The cover is fitted\with an opening slidle and a device

capable of inserting an ignition f

ame (diameter

3,6 £ 0,5 mmj,into the well when the slide is open. When

inserted, thé nozzle of the ignition device s
above théwunderside of the cover. The cove
with anlorifice extending into the well

hall be 1£ 1 mm
is also provided
for insertion of

the fest portion and with a suitable clapping device for

securing the cover tightly to the metal b

ock so that the

three openings in the cover are within the|diameter of the

well. It is important that when the slid

b is in the open

position the two openings in the slide coingide exactly with
the two corresponding openings in the cover.

3.2 Thermometer, of the mercury-in-glass type, nitrogen
filled for horizontal operation, conforming[to the following

specification :

ISO 1513, Paints and varnishes — Examination and prep-
aration of samples for testing.

ISO 1516, Paints and varnishes — Determination of the
danger classification by flashpoint — Closed cup method.

3 APPARATUS

3.1 Flashpoint tester, consisting of an aluminium alloy
block or other suitable corrosion-resistant metal block
or metal block plated with a corrosion-resistant metal of
high thermal conductivity. The block has a cylindrical
depression or test portion well, of depth approximately
10 mm and diameter approximately 50 mm, over which

Range 0to 110°C
Graduation at each 1°C
Longer lines at each 10°C
Figured at each 10°C
Length of graduated portion 125+ 10 mm
Scale error not to exceed 05°C
Overall length 200 £ 5 mm
Stem diameter 6,5* 0,5 mm
Bulb length 12+ 2 mm
Bulb diameter 5+ 1 mm
Bulb shape Elongated
Distance from bottom of

bulb to 0 °C mark 50+ 2 mm
Top finish Plain
Immersion 44 mm

Average temperature of

emergent column 30°C

over entire range
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3.3 Hot-plate, fitted with a temperature-controlling
device, or other means of heating the metal block. Where
the apparatus is intended to be portable, the electrical
heating device shall be a part of the complete apparatus.
The heating device shall be such that the temperature of
the metal block can be maintained within * 0,2 °C of the
required temperature. A signal light is necessary to indicate
when heating is on.

3.4 Means of cooling the well.

lce, solid carb@ joxi C1P ,
close-fitting coqling coil and ancillary cooling circuit may
be used.

3.5 Syringe, capable of delivering 2 ml to an accuracy
of + 0,1 ml.

3.6 Fuel sourtT for the ignition device, normally butane
fuel, but coal g4s or natural gas are satisfactory alternatives.

3.7 Suitable timing device.

4 SAMPLING

4.1 A representative sample of the product to be tested
shall be taken @s described in 1SO 1512, The sample shall
then be examined and prepared for testing as described
in 1SO 1513.

The sample shajl be kept in an air-tight container, except
during withdrawal of a test portion.

4.2 Because ¢f the possibility of loss of volatile
constituents, it| is advisable, before opening the sample
container and r¢gmoving the test portion, to caol the sample
to at least 10 |°C below the specified test ‘temperature,
except when mpthod 2 (see 6.2) is used. In“this case, the
sample shall bd cooled to 3 to b °C-below the specified
test temperaturg.

The sample shall receive only/) the minimum mixing
treatment to dnsure uniformity. After removal of the
test portion, the sample/container shall be immediately
closed tightly to ensuresthat loss of volatile flammable
components from the\container is minimized (failure to do
this will make tlle sample unsuitable for repeat tests).

6.1.1 Ensure that the well and cover/slide are clean and
free from contamination, using a paper tissue if necessary.
Close the cover and ensure that the slide is in the closed
position.

6.1.2 Turn on the heating device. When the thermometer

. reads approximately 3 °C below the danger classification

temperature of the product to be tested, slowly adjust the
control of the heating device to the point at which the
signal light is just extinguished.

X ow the well to become stable at this temperature,
as indicated by the signal light cycling ON/OFJF. Slight
adjustment shall then be made to obtain "the precise
temperature by bringing the temperature: of the block
to the corrected specified danger classification [tempera-
ture.

NOTE — The test temperature shall be corrected for varifition from
a barometric pressure of 101,3 (kPa~(1 013 mbar, 760 mimHg), by
raising the value for a higher pressure or lowering the Yalue for a
lower pressure at the rate~of 1°C for each 4 kPa ({40 mbar,
30 mmHg) difference. Whilst-this correction is only stricily correct
within the barometric\ ‘pressure range 98,0 to 104,71 kPa, for
pressures outside this\range the error is sufficiently srpall to be
ignored.

6.14 Ensure that the syringe is clean and dry. Charge the
syringe-with 2 ml of the cooled sample and transfer to the
filling, orifice, taking care not to lose any of the Lontents.

NOTE — When the viscosity of the product under test|is so high
a$, to prevent discharge through the orifice, a test portipn of 2 to
3 ml may be discharged with a micro-pipette or a spatula into the
well while the cover is open.

Immediately after filling the well, the cover shall be tighfly closed.
Using this method, the sample and its container shall be|cooled to
at least 10 °C below the danger classification temperature

6.1.5 Discharge the 2 ml of sample into the well [(see note
in 6.1.4). Remove the syringe and immediately [start the
timing device.

6.1.6 Open the gas control valve and light the pilot and
test flames. Adjust the test flame size to 3,5 *[{0,5 mm
diameter.

6.1.7 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, insefting and
removing the jet, and closing the slide again over|a period

5 PREPARATION OF APPARATUS

Place the test apparatus in a position where it is not
exposed to draughts, and advisably in subdued light.

6 PROCEDURE

6.1 Method 1 For liquids for danger classification
between ambient temperature and 105 °C

(When the danger classification temperature is close to
ambient temperature, it may be more appropriate to
use method 2 or a combination of methods 1 and 2).

of 2,6 + 0,5 s. Watch for a flash.

NOTE — When the vapour mixture under test is near the flashpoint
temperature, 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 propagates itself over
the surface of the liquid. In case of doubt, the test shall be repeated
with a fresh test portion and if the doubt is unresolved by the
second test, the sample shall be regarded as having flashed.

If a large blue flame does not appear as a flash, but instead a
continuous luminous flame burns in the orifice caused by opening
the slide when the ignition flame is introduced, then the flashpoint
lies considerably below the temperature of the danger class for
which the test is being done. In such circumstances, if further
classification is desired, a fresh portion shall be retested at the
lowest allowable temperature of the next danger class {(of lower
flashpoint).
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