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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.

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl
assessment,
to Trade (TB

The commit
Group 9,inc
CEN/TC 19, d
origin, and Té¢

This fourth ¢
revised. The

incorpor
procedu

title cha

revision

4. ISO shall not be held responsible for identifying any or all such patentirights. Det
ights identified during the development of the document will be in the Introduction a

new pre¢

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and do
endorsement.

s well as information about ISO’s adherence to the WTO principles in the Technical Ba
) see the following URL: Foreword - Supplementdry information

ee responsible for this document is ISO/TC 28; Petroleum products and lubricants, wd
njunction with Technical Committee ISO/TC 35, Paints and varnishes, Technical Comn
aseous and liquid fuels, lubricants and related products of petroleum, synthetic and bioll
bchnical Committee CEN/TC 139, Pairits and varnishes.

dition cancels and replaces ISO 3679:2004 and ISO 3680:2004, which have been techn
main technical changes are:

ation of ISO 3680 flash-point technique into the flash/no flash technique as a sej
e due to the fact thatamany apparatus on the market combine both tests;

nge;
of temperaturesmeasuring device requirements;

ision covering both gas and electric ignition.

e are
br the
ith the

ect of
hils of

ind /or

S not

ination on the meaning of ISO specific terms and <expressions related to conformity

rriers

rking
nittee
pgical

ically

arate

© ISO 2015 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=c8053657d2a04bc8411208009e3e5a6b

ISO 3679:2015(E)

Introduction

This International Standard is a closed cup equilibrium test method for the determination of the
flash/no-flash and flash point of paints, varnishes, binders for paints and varnishes, solvents, adhesives,
petroleum, and related products. ISO 1516[1] and ISO 1523[2] are also closed cup equilibrium test
methods that are to be considered when selecting a method.

The apparatus specified in this International Standard enables a similar test result to be determined
using a more rapid procedure and a smaller test portion (2 ml or 4 ml) than that required in ISO 1516
and ISO 1523. In addition, the apparatus can be made portable to the extent of being suitable for on-site
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INTERNATIONAL STANDARD ISO 3679:2015(E)

Determination of flash no-flash and flash point — Rapid
equilibrium closed cup method

WARNING — The use of this International Standard can involve hazardous materials, operations,
and equipment. This International Standard does not purportto address all of the safety problems
associated with its use. It is the responsibility of the user of this International Standard to
establish appropriate safety and health practices and determine the applicability of regulatory

limitations Pt tor-touse:

1 Tope

This International Standard specifies procedures for flash point tests, within the temperafure range of
-30 °C to 300 °C, for paints, including water-borne paints, varnishes, binders-for paints and varnishes,
adhedives, solvents, petroleum, and related products. The procedures are‘used to determipe whether a
prodyct will or will not flash at a specified temperature (flash no-flash"\Procedure A) or the flash point
of a sample (Procedure B). When used in conjunction with the flash detector (A.1.6), this International
Standard is also suitable to determine the flash point of fatty acidthethyl esters (FAME).

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this docurhent and are
indispensable for its application. For dated references, only the edition cited applies. [For undated
refer¢nces, the latest edition of the referenced dogliment (including any amendments) applies.

[SO 1513, Paints and varnishes — Examination-dnd preparation of test samples
ISO 3170, Petroleum liquids — Manual sampling
ISO 3171, Petroleum liquids — Automatic pipeline sampling

ISO 4259, Petroleum products,~~-Determination and application of precision data in relation fo methods of
test

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

3 Terms and-definitions
For the purpeses of this document, the following terms and definitions apply.

31
flash point

lowest temperature, as measured in the prescribed manner, of the test portion corrected to a barometric
pressure of 101,3 kPa, at which application of an ignition source 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

3.2

flash no-flash

application of an ignition source at the specified temperature of the test portion, as measured in the
prescribed manner, adjusted to a barometric pressure of 101,3 kPa, to determine whether the vapours
of the test portion ignite momentarily and a flame propagate across the surface of the liquid under the
specified conditions of test

© IS0 2015 - All rights reserved 1
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3.3

fatty acid methyl ester

FAME

fuel comprising mono-alkyl esters of long chain fatty acids derived from vegetable oil or animal fats,

designated B

100 or biodiesel (100 %)

Note 1 to entry: FAME is specified in specifications such as EN 14214[Z] and ASTM D6751.[8]

4 Principle

A test portion of specified volume is introduced into the test cup that is set and maintained at the
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6.1 Flash point apparatus, as $pecified in Annex A.
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Barometers pre-correctedto give sea level readings, such as those used at weather stations and air

shall not be 1
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dure A) as to whether or not a flash occurred. In order to determine the actual flash
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) until the flash point is determined.
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ng solvent, for the removal of traces of sample from the test cupand cover.

matic (benzene-free) solvents can be used to remove traces of oil, and mixed solven

nce materials, series of certified reference materials (CRM) and/or secondary wd
VS) as described in Annex B.

- ignitor and pilot flame, not required-if-an electric ignitor is used.

ane, coal gas, or natural gas can be\used.
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The oven shall be ventilated and constructed in such a way that it will not cause ignition of any flammable
vapours that can be produced when the sample is heated. Itis recommended that the oven is of explosion-

protected de

sign.

6.4 Cooling bath or freezer (optional), for cooling the samples, if required, and capable of cooling the
sample to 10 °C below the expected flash point, and controlling the temperature to an accuracy of +5 °C.

The bath and oven shall be suitable for use with volatile and flammable materials.

6.5 Draughtshield (optional), if required to minimize draughts, a shield fitted at the back and on two
sides of the instrument.

© ISO 2015 - All rights reserved
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6.6 Cup insert (optional), see Annex C.

For samples that are difficult to remove, a thin metal cup insert can be used but the precision has not
been determined.

6.7 Syringes

6.7.1 Syringe, capable of delivering 2,00 ml * 0,05 ml and equipped with a nozzle suitable for the
required test temperature and apparatus.

To enable a 4 ml test portion to be used, this syringe may be used twice.

6.7.2| Syringe, capable of delivering 4,00 ml + 0,10 ml and equipped with a nozzle sujtable for the
required test temperature and apparatus.

7 Preparation of apparatus
7.1 |General

7.1.1| Select the appropriate instrument for the expected{flash point temperature| Follow the
manuffacturer’s instructions for the correct set-up, verification (7.4) and operation of tlle apparatus,
espedially the operation and setting of the ignition source.

7.1.2 The use of a cup insert (6.6) for potentially adherent materials is described in Annek C.

7.1.3| When testing FAME use a 2 ml # 0,05 mLtest portion and a 60 s * 2 s test time, combined with an
electronic thermal flash detector (see A.1.6).

7.1.4| Forsub-ambienttest temperaturesuse Annex D, unless the apparatus has integral test cup cooling
facilitjes.

7.2 |Location of apparatus
Suppart the apparatus (Annex A) on a level and steady surface in a draught-free position.
A drapght shield (6.5)\is'recommended to be used when protection from draughts is not ayailable.

Wher] testing materials which can produce toxic vapours, the apparatus should be located in a fume
hood [with anfindividual control of air flow, adjusted such that the vapours are withdrpwn without
causihg air-currents around the test cup during the test.

7 3 Claaninag ofthe toct cu
. redHHRgo est€

Clean the test cup cover and its accessories with an appropriate solvent (5.1) to remove traces of gum or
residue from the previous test. Wipe dry to remove all traces of solvent.

Follow the manufacturer’s instructions for the care and servicing of the instrument, especially regarding
electronic ignitors and flash detectors which can be fragile.

A stream of clean dry air, such as compressed air, may be used to remove the last traces of solvent used.

The filler orifice can be cleaned using a suitable cleaning device such as a small brush.

© IS0 2015 - All rights reserved 3
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7.4 Apparatus verification

7.4.1 Verify and correct, if necessary, the reading of the temperature measuring device (see Annex E) at
least every 12 months, according to the manufacturer’s instructions.

7.4.2 Verify the correct functioning of the apparatus at least once a year, by using a certified reference
material (CRM) (5.2) according to Procedure B. The result obtained, after barometric pressure correction

(11.2) shall be equal to or less than R/ﬁ from the certified value of the CRM, where Ris the reproducibility
of the method for petroleum and related products (see 13.3).

Itisrecomm
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A recommen
SWSs, is desq

wmdaed it oa o £00 o S i fs Fioa ol 1 ragaa ol ia B-dass aleiia oo
PO C O tITa t ITOT CIT CqOCTIC v CT TITCatIOTT CIICC RS at CTraaCaSTIT S SCCOTItar y v OT KIITg Stal

ded procedure for apparatus verification using CRMs and SWSs, and the product
ribed in Annex B.

7.4.3 The numerical values obtained during the verification check shall not be used to provide

statement, n

using the apparatus.

7.4.4 Ifthginstrument fails the verification test, it is recommended thatthe operator should follg

manufacturefs’ instructions and check the following, and then repeat the verification check:

a) the covef makes a vapour tight seal with the test cup;

b) the shutfer provides a light tight seal;

c) adequatg heat transfer paste surrounds the temperature measuring device inserted in the te
block;

d) the corrg¢ct operation of the ignition source;

e) the operption of the flash detector (A.1.6) {if fitted);

f) the corr¢ct reading of the temperdture measuring device.

8 Sampling

8.1 Unless|otherwise spécified, obtain samples in accordance with the procedures given in ISO

[SO 15528, I

8.2 Places
to the liquid

03170, or'ISO 3171 or an equivalent National Standard.

Lfficient sample volume for testing in a tightly-sealed container made of material appro

ards

on of

a bias

br shall they be used to make any correction to the flash points stbsequently determined

w the

5t cup

1513,

priate

being sampled, and for safety purposes, ensure that the sample container is only fillled to

between 85 ¢

o and 95 % of {tscapacity.

8.3 Store the samples in conditions to minimize vapour loss and pressure build up. Avoid storage of
samples at temperatures in excess of 30 °C.
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9 Sample handling
9.1 Petroleum products and fatty acid methyl esters

9.1.1 Subsampling

Cool or adjust the temperature of the sample and its container to at least 10 °C below the first selected
test temperature before opening to remove the test portion. If an aliquot of the original sample is to
be stored prior to testing fill the container to between 85 % and 95 % of its capacity. Gently mix the
subsample to ensure uniformity, so that the loss of volatile components and light ends is minimized.

NOTE Results of flash point tests can be affected if the sample volume falls below 50 % af-the container’s
capaclty.

9.1.2| Samples liquid at ambient temperature

If sufficiently fluid, mix samples by gentle hand shaking prior to the removal of the test pqrtion, taking
care fo minimize the loss of volatile components. Ensure that the sample’is at least 10 PC below the
selected test temperature before opening to remove the test portign:For mobile materfials, mix the
sample by gentle shaking. If necessary, heat the sample in its contaimner to a temperature such that the
samp|e can be mixed by gentle shaking or to atleast 10 °C below théselected test temperature, whichever
is lowler. Ensure that high pressures do not develop in the container.

9.1.3| Samples solid or semi-solid at ambient temperature

If thematerial under test cannot be made sufficiently fliiid to be introduced into the test cup through the
orificg by heating in accordance with 9.1.2, transferithe test portion with a solids dispenser or spatula
into the test cup while the cover is open. The testportion size can be the mass equivalent of{the required
volunpe and the test portion should be spreadver the bottom of the test cup as evenly as possible.

9.1.4| Samples containing dissolved-orfree water that is not part of the product

If the|sample does not contain volatile, low flash point components, the water may be de¢anted or the
samp|e dehydrated with calciunrchloride.

9.2 |Paints, varnishes/and related materials
Prepdre the samples-imaccordance with the procedures described in ISO 1513.
10 Brocedure

10.1|Geéneral

10.1.1 Follow the manufacturer’s instructions for setting the test temperature.
10.1.2 When testing fatty acid methyl esters (FAME), a flash detector (A.1.6) shall be used.

10.1.3 Use a new test portion of the sample for each test. Do not apply the ignition source to the test
portion more than once. After each test, turn off the pilot and test flames (if used) using the gas control
valves, and when the test cup temperature falls to a safe level, remove the test portion and clean the
instrument.

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

© IS0 2015 - All rights reserved 5
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NOTE The optional flash detector (A.1.6) is not affected by the halo, and does not require the operator to
closely observe the flash point test.

10.1.5 Record the absolute barometric pressure using a barometer (6.2) in the vicinity of the apparatus
at the time of the test.

NOTE It is not considered necessary to correct the barometric pressure reading to 0 °C, although some
barometers are designed to make this correction automatically.

10.1.6 Ensure that the test flame size or setting of an electric ignitor is set correctly, as an incorrect
setting can significantly affect the test result.

10.2 Procedure A — Flash no-flash test

10.2.1 Inspgct the test cup and cover for cleanliness and correct operation, especially; with regard to
tightness of the cover “0” ring (A.1.1.3), the action of the shutter, the size or intensify of the ighition
source, and the position of the ignition source (A.1.2). Clean if necessary (7.3). Putthecover in pla¢e and
close securely.

10.2.2 Corrg¢ct the required test temperature for the flash no-flash tést according to the abgolute
barometric gressure as shown in Formula (1). Allow for any known thermometer correction, and then
round to the jnearest 0,5 °C.

t, = ts-0,25(101,3-p) (1)
where

te i the actual test temperature, in degrees-Celsius;

ts if the specification or uncorrected target test temperature, in degrees Celsius;

p i the absolute barometric pressure, in kilopascals;

0,25 ida constant with dimensigns'degrees Celsius per kilopascal;

101,3 i9the standard pressure,in kilopascals.

10.2.3 Follow the manufaeturer’s instructions to set the test temperature and the test time, and select
the test portion volume afid-test time in accordance with Table 1.

Table 1 — Test Conditions

Sanpple Test temperatures Test portion volume Test time
All except FAME <100 °C 2ml 60s
All except FAME >100 °C 4 ml 120s
FAME <300 °C 2 ml 60s

10.2.4 When the test cup is at the test temperature, fill the appropriate syringe (6.7) with the sample to
be tested. Transfer the syringe to the filling orifice, taking care not to lose any sample. Discharge the test
portion into the test cup by fully depressing the syringe plunger. Remove the syringe.

10.2.5 Start the test timer. Light the pilot light and adjust the test flame (if used) to conform to the 4 mm
gauge.

6 © IS0 2015 - All rights reserved
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10.2.6 When the end of the test time is indicated, apply the ignition source by slowly and uniformly
opening the shutter and closing it completely over a period of 2 s to 3 s. Watch closely for a flash at the
test cup openings if a flash detector is not being used.

The test portion is deemed to have flashed when a flame appears and instantaneously propagates itself
over the surface of the test portion. Occasionally, particularly near the actual flash point, application of
the test flame can cause a blue halo or an enlarged test flame; this is not a flash and should be ignored.

10.2.7 Record the test result as “flash” or “no flash”, and the test temperature.

10.2.8 Turn off the pilot and test flames, if used. When the cup temperature falls to a safe level, remove
the uged test portion and clean the cup and cover.

10.3 [Procedure B — Flash point determination

10.3.
numb
testinig at different temperatures allows the determination of two test temperatures 1 °C o
for which the lower temperature did not result in a flash while the highler temperature resu
(the flash point).

| This procedure repeats the flash no-flash test described in Procedure A (10.2.4{ to 10.2.8) a
er of times. Each flash no-flash test uses a fresh test portion and a different test temperature. The
- 0,5 °C apart
ted in a flash

10.3.2 Select the expected flash point of the sample as the initial test temperature.

10.3.
the te

B Follow the manufacturer’s instructions to set the“test temperature and the test tinje, and select
st portion volume and test time in accordance with Table 1.

10.3.
samp
the te

10.3.

10.3.

opening the shutter and‘closing it completely over a period of 2 s to 3 s. Watch closely for

testc

10.3.
itself
of the)

i When the test cup is at the test temperature, fill the appropriate syringe (6.7.1 and 6
e to be tested. Transfer the syringe to thefilling orifice, taking care not to lose any samf
st portion into the test cup by fully.depressing the syringe plunger. Remove the syring

b When the end of the test time is indicated, apply the ignition source by slowly a

hp openings if a flash detector is not being used.

/' The test portion is deemed to have flashed when a flame appears and momentaril
bver the'surface of the test portion. Occasionally, particularly near the actual flash poi
test flame can cause a blue halo or an enlarged test flame. This is not a flash and sho

10.3.8 Record the testresuttas flashor “mo flashand the testtemperature.

7.2) with the
le. Discharge
e,

b Start the test timer. Light the pilot light and adjust the test flame (if used) to conform to the 4 mm
gaugd.

nd uniformly
a flash at the

y propagates
, application

lﬁtﬁl be ignored.

10.3.9 Turn off the pilot and test flames (if used). Remove the used test portion. Take appropriate
measures if the used test portion is hot.

10.3.10

If a flash is detected, repeat the procedure given in 10.3.3 to 10.3.9 testing a fresh test

portion at a temperature 5 °C lower each time until no flash is detected. Then proceed to 10.3.12.

10.3.11

test portion at a temperature 5 °C higher each time until a flash is detected.

10.3.12

When no flash is detected repeat the procedure given in 10.3.3 to 10.3.9 testing a fresh

Having established a flash within two temperatures 5 °C apart, repeat the procedure given

in 10.3.3 to 10.3.9 at 1 °C intervals from the lower of the two temperatures until a flash is detected.
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10.3.13 Test a fresh test portion at a temperature 0,5 °C below that at which the flash was detected
in 10.3.12. If no flash is detected, the temperature recorded in 10.3.12 is the flash point to the nearest
0,5°C.Ifaflashis detected at the lower temperature, record this latter (lower) temperature as the detected
flash point allowing for any known thermometer correction.

NOTE Results obtained directly from 10.3.12 without following the more accurate procedure in 10.3.13 are
permitted but the precision could be affected.

10.3.14 Turn off the pilot and test flames (if used). When the cup temperature falls to a safe level,
remove the used test portion and clean the cup and cover.

11 Calculation

11.1 Conversion of barometric pressure reading

If the absolute barometric pressure reading, taken in accordance with 10.1.5 is if-a’unit othey than
kilopascals, ¢onvert to kilopascals using one of the following conversions:

— Reading|in hPa x 0,1 = kPa;
— Reading|in mbar x 0,1 = kPa;
— Reading|in mmHg x 0,133 = kPa.

11.2 Correfgtion of the detected flash point to standardatmospheric pressure

Calculate thq corrected flash point, t¢, using Formula (2);

t. = tq 4-0,25(101,3—p) (2)
where

tq i the detected flash point, in degrees Celsius (see 10.3.13);

D i the absolute barometric pressure, in kilopascals;

0,25 i4 a constant with dimensions degrees Celsius per kilopascal;

101,3 i9the standardpressure, in kilopascals.

NOTE1  Thjs correction(is only required for Procedure B.

NOTE2 Formulai(2) has been proven for barometric pressures down to 82,0 kPalZl and is strictly corre¢t only
up to 104,7 kHa,

NOTE 3  According to Formula (2), a 4 kPa difference in atmospheric pressure is equivalent to a flash point
temperature change of 1 °C.
12 Expression of results

Record

a) the flash no-flash temperature, corrected to standard atmospheric pressure, rounded to the nearest
0,5°C, or

b) the corrected flash point, t;, rounded to the nearest 0,5 °C.
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13 Precision

13.1 General

The precision givenin 13.2,13.3, and Table 2 was derived from statistical examination of interlaboratory
test results on petroleum and related products, paint and related products, and FAME products.

Table 3 gives examples of precision calculated for petroleum and related products (excluding paints and
varnishes).

NOTE1 Precision has not been determined for samples that are solid at ambient temperature.

NOTE|2  The precision was developed using the ignitors shown in Table 2. If alternative ignitoss are used, the
precidion can be different.

Sample specificbias between results from gas and electricignitors, as defined by Practice ASTM D6708,[°]
was dbserved for some petroleum and related samples. However it is not practicable to include such a
bias ih the method and hence the precision combines gas and electric ignitors.

Precifion data are not quoted for Procedure A of this test method. Hiowever, when selecting a test
temperature to be specified for this method, knowledge of the precision of the procedure is required to
estimate margins and the general reliability of the result. This estimate is obtained from the precision
of Prqcedure B of this method at the test temperature.

Precigion for petroleum and related products, and FAME was developed in accordance wijith ISO 4259.
The precision for paints and related products is not knownhto have been developed in accprdance with
ISO 4259.

13.2|Repeatability, r

The djifference between two test results, obtained by the same operator with the same apppratus under
constpnt operating conditions on identical test material, would in the long run, in the normdl and correct
operdtion of the test method, exceed thewalues given in Table 2 in only one case in 20.

13.3 [Reproducibility, R

The djfference between twoe-single and independent test results, obtained by different operators working
in different laboratories-on‘identical test material, would in the long run, in the normal and correct
opergtion of the test method, exceed the values given in Table 2 in only one case in 20.

Table 2 — Precision values

Range Temperature range Ignitora Repeatability Reproducibility
°C °C °C
Petroleusnand-related 700 220 /E 0,015 20 (X+ 105 [ 0,025 61 (X + 110)b
products[10] ’ ’
Paints and related
products with kinematic
viscosity[11]
<5,8 mm?2/s at 37,8 °C 4 to 82 G 1,7 3,3
>5,8 mm2/sat 37,8 °C 17 to 52 G 3,3 5,0
Fatty acid methyl esters
(FAME)[12] 85 to 175 G 1,9 15,0

a  Erefers to electric ignition and G refers to gas ignition.

b Where X is the average of the results being compared.
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Table 3 — Calculated repeatability and reproducibility for petroleum and related products,
excluding paints, and varnishes

Temperature, °C 20 40 60 80 100 120 140 160 180 200 220
Repeatability, °C 2,0 2,3 2,6 2,9 3,2 3,5 3,8 41 4,4 4,7 5,0
Reproducibility, °C 3,3 3,8 4,4 49 5,4 59 6,4 6,9 7,4 79 8,5

14 Test report

The test report shall contain at least the following information:

a) areference to this International Standard (i.e. ISO 3679) and Procedure A or B;
b) the typeland complete identification of the product tested;

c) theresult of the test (see Clause 12);

d) any deviption, by agreement or otherwise, from the procedures specified;

e) date of the test.
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Annex A
(normative)

Flash point apparatus

A.1 Apparatus

A.1.1| Test cup and cover assembly

A.1.1]11 General. The plan and details of the test cup and cover assembly are illustrated in|Figure A.1 to
Figure A.5. Some versions of the apparatus do not cover the full =30 °C to 300 °CGflash point|range.

7\ 2
==
—
1 L_1 3
—_
- Doojr= |
L
@
5

npzzle afpilot flame

cpver:
slide

nozzle of test flame

Ul s W N

filler orifice

Figure A.1 — Cover assembly

A.1.1.2 Metal block, made of aluminium alloy or non-rusting metal of similar thermal conductivity, with
a cylindrical depression (test cup) and with a well in the side to accommodate a temperature measuring
device (A.1.4). The diameter of the well can be reduced to accommodate an electronic temperature
measuring device. The sensing element of the temperature measuring device shall be located centrally
under the test cup as shown in Figure A.2.
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Dimensions in millimetres

0
18,4 -0,1

+0,05
0

$16 0

12,7 £0,02

$2,6 -0,4

S\

"o

/

L]
Key
1 temperatpire measuring device
2 nozzle of fest flame
3 O-ring seql
4  testcup block

Figure A.2 — Section through test cup block and nozzle of test flame

A.1.1.3 Cover, fitted With an opening slide and a device which permits insertion of a test flame of
diameter (4,0 + 0,5)«mm into the test cup when the slide is open. When inserted, the nozzle of the test
flame (see A.[l.2.1)-shall intersect the plane of the underside of the cover within £0,1 mm. The cover shall
be provided with.an orifice extending into the test cup for insertion of the test portion and a sufitable
clamping dei i i i i all be
within the diameter of the test cup. The slide shall be fitted with a spring or other device to ensure that
it stays in the fully closed position when shut. When the slide is in the open position, the two openings
in the slide shall coincide with the two corresponding openings in the cover. The O-ring seal or gasket,
which provides a tight seal when the cover is shut, should be made of a heat-resistant material capable of
withstanding the test temperatures and the materials being tested.

NOTE The dipping of the test flame is automated on some instruments.
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Dimensions in millimetres
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Figure A.3 < Cover
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Figure A.4 — Slide

A.1.1.4 Electrical heater, attached to the bottom of the test cup in a manner that provides efficient
transfer of heat. The heater control shall be capable of maintaining the test cup temperature, as measured
on the integral thermometer, and in a draught-free area, within 0,5 °C for test temperatures up to and
including 100 °C, and within +2,0 °C for test temperatures above 100 °C during the test.
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Dimensions in millimetres
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Figure A.5 — Section of test'cup block through filler orifice

A.1.2 Test|{flame and pilot flame

A.1.2.1 Th¢ flames shall be fuelled by any suitable flammable gas (5.3). A gauge ring 4 mm in diameter
shall be engrpved on the cover nearto the test flame.

A.1.2.2 Anglectricignitoritogether with a suitable dipping mechanism and electric ignitor screen (A.1.7)
is also permitted when testing petroleum, solvents and related products. The electric ignitor shall be of
the electric r¢sistance/(hot wire) type and shall position the heated section horizontally and inters€ct the
underside offthe cover:

Other ignitorsiean be used but the precision might not apply. Follow the manufacturer’s instrugtions
for ensuring thre torrectoperatiomof threignitor T the event of adispute the gas ignitiomsource is the
referee.

A.1.3 Timing device

Capable of emitting an audible signal after (60 + 2) s and (120 # 4) s to indicate when the ignition source
is to be dipped into the cup.

A.1.4 Temperature measuring device

Annex E specifies the requirements for suitable liquid in glass and digital temperature measuring
devices.
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A.1.5 Test cup cooler (optional)
An electronic Peltier or other suitable cooling device.
A.1.6 Flash detector (optional)

Low mass thermocouple device for the detection of the flash point flame. The flash detector can be used
for testing all products and shall be used when testing FAME.

A.1.7 Electric ignitor screen

Al ccraanta anticallu ceroan tha ianitar fraom thao anaratar Thicic anlu raauirad wwh i
A metal-sereento-op ysereenthedgnitor from-the operator Thisisonlu reguiredswhen an electric

ignitdr is used.
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Annex B
(informative)

Verification of apparatus

B.1 General

This Annex describes a procedure for the verification of the apparatus using either a secondary warking
standard (SWS) or a certified reference material (CRM), and includes a procedure for produ¢ing a
secondary wprking standard (SWS).

The performpnce of the apparatus should be verified on a regular basis using either, @« CRM produfed in
accordance with ISO Guide 34[13] and ISO Guide 35,[14] or an in-house reference material/SWS prepared
in accordange with one of the procedures given in B.2.2. The performance of the-apparatus should be
assessed in gccordance with the guidance given in ISO Guide 33[15] and 1SO 4259:

The evaluatipn of the test results assumes a 95 % confidence limit for thé4rueness of the result.

B.2 Verification standards

B.2.1 Certified reference material (CRM), comprising a“stable single hydrocarbon or other ptable
substance with a flash point determined in accordance with ISO Guide 34 and ISO Guide 35, using a
method-spedific interlaboratory study to produce a metheod-specific certified value.

B.2.2 Secopdary working standard (SWS), somprising of a stable petroleum product or pingle
hydrocarbon|or other stable substance with aflash point determined either by

a) testing representative subsamples at least three times using an instrument previously verified
using a CRM, statistically analysing,the results and, after the removal of any outliers, calcufating
the arithhmetic mean of the results; or

b) conducting an interlaboratéry method-specific test programme utilizing at least three laboratories
testing representative samples in duplicate. The assigned value of the flash point should be calcylated
after statistically analysing the interlaboratory data.

Store SWSs In containers which will retain the integrity of the SWS, out of direct sunlight, anfl at a
temperature|not exeeeding 10 °C.

B.3 Procedure

B.3.1 Choose a CRM or SWS which falls within the range of flash points to be determined with the
apparatus. See Table B.1 for approximate flash point values.

Itis recommended that at least two CRMs or SWSs are used in order to cover as wide a range as possible.
In addition, it is also recommended that replicate tests be carried out on aliquots of the CRM or SWS.

B.3.2 For new apparatus, and at least once a year for working apparatus, conduct a verification check
using a CRM specific for this International Standard (B.2.1) tested in accordance with Clause 10.

B.3.3 For intermediate verification, conduct a verification check using an SWS specific for this
International Standard (B.2.2) tested in accordance with Clause 10.

16 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=c8053657d2a04bc8411208009e3e5a6b

ISO 3679:2015(E)

B.3.4 Correct the result for barometric pressure in accordance with Clause 11. Record the corrected
result, to the nearest 0,1 °C, in a permanent record.

Table B.1 — Expected flash point values and tolerances (acceptance limits for a single result)

Substance Flash point Tolerances (see 7.4.2) |Source of expected flash
R/ V2 point values
°C °C
2-Butanol 20,7 +2,3 a
p-Xy] ne (1 4-dimprhvlhpn7pnr-\) 261 +2 4 a
Nonahe 32 +2,5 c
n-Butfanol 36,5 +2,6 2
Decanpe 49,7 +29 b
Unde¢ane 65,9 +3,2 b
Dodegane 81 +3,4 c
Tetraflecane 109 +3,9 c
Diethylene Glycol 142,2 45 2
Hexa(llecane 134 44 c

¢ Historical figures.

NOTE| None of the flash point values are certified.
a  Man values from an interlaboratory test programme.[10]

b Mean values from an interlaboratory test programme.[16]

B.4 |Evaluation of the test result

B.4.1 General

Complare the corrected test result(s) with the certified value of the CRM or the assigned value of the

SWS.

In thg formula given in B:4:¥.1 and B.4.1.2 it is assumed that the reproducibility has been|estimated in
accorfance with ISO 4259 and that the certified value of the CRM, or the assigned value of|the SWS, has
been pbtained by the procedures as set out in ISO Guide 35.

B.4.1{1 Single)test

For a pingleitest made on a CRM or SWS, the difference between a single result and the certified value of

the CRM-or the assigned value of the SWS should be within the following tolerance:

e sf< 7L

where

x  istheresult of the test;

u is the certified value of the CRM or the assigned value of the SWS;

R  isthe reproducibility of the test method.

© ISO 2015 - All rights reserved
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B.4.1.2 Multiple tests

If a number of replicate tests, n, are made on a CRM or SWS, the difference between the mean of the
n results and the certified value of the CRM or the assigned value of the SWS, should be within the
following tolerance:

Rq

|’_(_”|S\/5

where

(B.2)

X is the mean of the test results;

u is the certified value of the CRM or the assigned value of the SWS;
R1  V[RZ-r2(1-1/n)];

R is fhe reproducibility of the test method;

r is the repeatability of the test method;

n is the number of replicate tests carried out on the CRM or SW&
B.4.2 If the test result conforms with the tolerance requirementsjrecord this fact.

B.4.3 If the result does not conform to the tolerance requirements and an SWS has been used fpr the
verification dheck, repeat using a CRM. If the result conforms'to the tolerance requirements, record this
fact and disppse of the SWS.

B.4.4 If the test result still does not conform to*the tolerance requirements, examine the apparatus
and check that it conforms with the apparatustspecification requirements. If there is no oBvious
nonconformifty, conduct a further verificationcheck using a different CRM. If the result conforms fo the
tolerance requirements, record this fact. If itis still not within the required tolerances, send the apparatus
to the manufhcturer for a detailed examination.
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