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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. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the membelbhodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be th¢ subject of
patent rights. |SO shall not be held responsible for identifying any or all such patent.rights.

International $tandard 1SO 6452 was prepared by Technical Committee ISQ/TC 45, Rubber and rubber products.

Annex C formis a normative part of this International Standard. Annexes-Arand B are for information only
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Rubber- or plastics-coated fabrics — Determination of fogging
characteristics of trim materials in the interior of automobiles

WARNING — Persons using this International Standard should be familiar with normal laboratory practice.
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A test piece is heated in a glass beaker. Any volatile constituents are condensed on either a cooled glass plate or a
disc of cooled aluminium foil.

The fogging value F is calculated as the quotient, in percent, of the reflectometer value for the glass plate with
fogging condensate and the reflectometer value of the same glass plate without fogging condensate.

The mass of the condensable constituents G is given by the difference between the masses of the aluminium foil
disc with and without fogging.
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4 Materials

4.1

Thermal-transfer fluid, for the thermostatically controlled bath (5.1). The fluid shall be temperature-stable

and preferably water-soluble for easier cleaning. A suitable fluid is a modified polyhydric aliphatic alcohol.

4.2

4.3

Glass-cleaning detergent, of a non-alkaline type.

Test fluid, for checking the cleanliness of the glass plates (5.6), consisting of a methanol-water mixture

containing 27,1 % of methanol (PA quality) and 72,9 % of distilled water by volume and having a surface tension of
46 mN/m. About 1 g of a soluble red dye (e.g. fuchsin) can be added to 1 litre of the test fluid for easier detection.

4.4  DiisodesyHphthalate(BIBDRP)—obtained-from-the-stated-source{see-anrnex-G)-
5 Appargtus
5.1 Thermgstatically controlled bath, designed to operate at up to 130 °C. Safety(devices shall

prevent overheating. The circulation system, the bath capacity and the heating system shall be su

temperature d

The bath sha
than 5 °C, an

beakers and the walls shall be 30 mm and between the bottom of the bath.and the beakers 60 mm.

The bath shal
glass plate (5

5.2 Coolin
be hollow and
have two coo
plate. The su
at least 1 kg,
shall reston t

The cooling p
21 °C and the

corrosion-profected ste€el; to keep the test pieces flat.

Flat-bottomed beakers, ef-heat-resistant glass, minimum mass 450 g, with the dimensiong

an be kept constant to within £0,5 °C throughout the bath.

| be designed so that, after placing the beakers (5.3) in the bath,the’‘temperature does not
d the test temperature is regained after no more than 20 mifyThe minimum distance b

be equipped with a device indicating the distance betweéen the bath fluid and the lower su
6). This distance shall be (60 + 2) mm.

) plates, designed to be placed on the glass, plates (5.6) to keep them cool. The cooling

made of corrosion-resistant metal, with the side facing the glass plate made of aluminium
ing-water connections located so that the €ooling water flows through the whole of the in
face in contact with the glass plate shall_be flat. The mass of a cooling plate filled with w.
0 overcome the buoyancy of the beaker (5.3) in the bath. The whole of the weight of the ¢
e beaker. A separate cooling plate_shall be used for each beaker.

lates and the associated water thermostat shall be designed so that the mean water tenf

difference in temperature between the inlet and outlet does not exceed 1 °C.

ngs, externakdiameter 80 mm, internal diameter 74 mm, height 10 mm and mass (55 + 1)

ring's,”of silicone- or fluoro-rubber, L-shaped or circular in cross-section, inner diamete
eSs,2 mm to 4 mm and hardness 60 IRHD to 70 IRHD.

be fitted to
Ch that the

drop more
etween the

face of the

pblates shall
They shall
erior of the
er shall be
boling plate

perature is

shown in

g, made of

r 90 mm to

5.3

Figure 1.

5.4 Metalr
5.5 Sealing
95 mm, thickn
5.6

Float-glass plates, of residential or windshield window quality, for condensation of the fogging, thickness

(83 £ 0,2) mm, either square with minimum dimensions of (110 x 110) mm or circular with a diameter of 103 mm.
The reflectometer values of all the plates used shall be the same to within £2 % units. The tin and non-tin surfaces
of the plates shall be identified.

NOTE

a UV light at 254 nm wavelength. The tin surface will fluoresce when it is exposed to the UV light.

© ISO 2000 — All ri

The tin and non-tin surfaces of the glass plates can be identified by viewing the surfaces in a darkened room under

ights reserved


https://standardsiso.com/api/?name=3aaf86b672dc044d0ccdd47cad259b17

ISO 6452:2000(E)

Dimensions in millimetres

+1,5

35 0

Ground

190 21

Figure 1 — Glass beaker

5.7 Filter paper, with a diameter of 110 mm and a mass per unit surface area of 90 g/m2.

5.8 Aluminium foil discs, thickness 0,03 mm, diameter (103 + 1) mm.

© I1SO 2000 — All rights reserved 3


https://standardsiso.com/api/?name=3aaf86b672dc044d0ccdd47cad259b17

ISO 6452:2000(E)

5.9 Reflectometer, with a 60° incident beam and 60° measurement beam.

5.10 Spacer, designed to prevent contact with the condensate on the glass plate during reflectometer
measurements, made of a suitable material such as paper or plastic with a circular hole for the measurements. The
thickness of the spacer shall be (0,1 + 0,02) mm (see Figure 2).

Dimensions in millimetres
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Figure 2 — Spacer on top of glass plate

5.11 Dishwasher, preferably connected to a deionized-water supply and capable of being operated at 80 °C.

5.12 Balancje, with seale divisions of 0,01 mg.

5.13 PonetTerne gloves.

6 Test pieces and test samples

In the case of finished products, cut circular test pieces with a diameter of (80 £ 1) mm from the sample. The
thickness of the test pieces can be up to 10 mm. Machine thicker materials on the underside to 10 mm (the
underside is the side facing away from the side which is visible in the vehicle). If other test piece dimensions are
required, these may be as given in the product specification or as agreed between the interested parties.

In the case of powdered, pasty or fluid materials, take a test sample of (10 + 0,1) g.

Take two test pieces or test samples for the determination of the fogging value F and another two for the
determination of the mass of the condensable constituents G.

4 © 1SO 2000 — All rights reserved
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itioning

Unless otherwise specified, condition all test pieces and test samples at 23 °C and 50 % RH for at least 16 h.

Foamed materials and coated fabrics shall be conditioned by drying in accordance with Table 1 in a desiccator over
phosphorus pentoxide (or silica gel) on a carrier, without the use of a vacuum.

Table 1 — Drying times

8 Procs

8.1 Clegning

8.1.1 General

Only touch
bare hands

After the gl
occur durin
contract wi
contract wi
check that

NOTE
fluid. If it spr

After clean
measurem

8.1.2 Cle

Wash the
(5.12). If th
water.

Drying time
Material ying
dnyc
Foamed materials 1
Coated fabrics 2

bdure

the beakers (5.3) on the outer surfaces. Do not touch the-glass plates (5.6) or the metal r
; use gloves (5.13) or tongs.

hss plates have been cleaned and dried, checktheir cleanliness at a point at which no con
g the test by applying a thin film of test fluid\(4.3) to the glass surface. The edges of the
hin 2 s. Should the edges contract within, this time, repeat the cleaning procedure. Should
hin 2 s, even after repeated cleaning,~do not use these plates again for measurements.
he plates are free of scratches and other defects; if they are not, discard them.

f the film of fluid contracts, this means that the tensile adhesion with the glass is less than the surfac
pads, the tensile adhesion with_the\glass is greater than the surface tension of the fluid.

ng, store all items, the.beakers upside-down, in a dust-free environment at room temper
bNts are made.

Aning with a dishwasher

bealing rings’ (5.5), beakers and metal rings with glass-cleaning detergent (4.2) twice in
e dishwasher is not connected to a deionized-water supply, rinse the cleaned equipmen

ngs (5.4) with

Hensation can
film shall not
the edges still
Make a visual

e tension of the

ature until the

a dishwasher
t in deionized

Prior to ea

K 1 (] ] ot fras H +la diclk KL £ OQN O H ] 1 H Al
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tergent. If the

dishwasher is not connected to a deionized-water supply, rinse the cleaned glass plates in deionized water at room

temperatur

e and dry them in an upright position.

It is recommended that the glass plates are not reused more than a few times, since microscopic scratches may
affect the rate of deposition of any vapours and hence the reproducibility of the method. Discard any glass plates

that have s

urface scratches or abraded spots.

8.2 Control tests

In parallel with every fogging test, carry out a control test to determine the fogging value F of the reference liquid
DIDP. For this purpose, add (10 + 0,1) g of DIDP to a beaker, taking care not to moisten the inner wall of the
beaker. Place the beaker with the DIDP in the bath (5.1), using a different position for each test. After the test

© 1SO 2000 -
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period of (180 + 5) min at the bath temperature of (100 £ 0,5) °C, the fogging value shall be within + 3 % units of the
value stated on the bottle. If this is not the case, check the test conditions.

Carry out the same procedure with DIDP when determining the mass of the condensable constituents G. After the

test period of (16 + 0,2) h at the bath temperature of (100 + 0,5) °C, the mass of the condensable constituents shall
be within £ 0,25 mg of the value stated on the bottle. If this is not the case, check the test conditions.

8.3 Arrangement of test pieces and test samples

Insert the test pieces into beakers (one test piece per beaker). Do not touch the test pieces with bare hands.

Place the tesf pieces so that the visible side, I.e. the side facing the vehicle Interior, faces upwards. [To prevent

rolling and w.

When testing
bottom of the

8.4 Measu

When reflect
manufacturer
white filter pa
reflectometer
(25+£5) mm f
to the plate e
90° between ¢

Since the m
measurement
can be positig

When the m3
gloves when
is to cut them
the foil. Take
discs by the
disc to within

8.5 Foggir

85.1 Set-up

Place a sealin
plate, with it

rping of the test piece, place a metal ring on each.

powdered, pasty or fluid materials, use a (10 £0,1) g test sample, uniformly distributing
inside of the beaker.

rements prior to the fogging test

bmetric values are to be determined, calibrate the reflectometer (5.9) in accordanc
s operating instructions. For this purpose, place a glass plate,{with the non-tin side up,
Der backing and place a spacer on the glass plate. Make markings on the spacer for the €
Place the reflectometer against these markings. The measurement spots shall be at a
fom the centre of the glass plate. Take four readings Ry;.10°Ry4 with the reflectometer alig
Hges (or the tangents to the plate edges in the case of circular plates), rotating the refleq
pach reading.

basured reflectometer values before and aftér the fogging test are to be linked in
geometry must be the same in each case.Fhe glass plates must therefore be marked 9
ned in exactly the same way before and after the fogging test.

ss of the condensable constituents‘isto be determined, use aluminium foil discs. Use p
handling the discs. Take care not to-Crease the discs. A recommended method of preparin
out by stamping from several layéers of aluminium foil alternating with layers of paper edge
care to avoid contaminatingythe discs when cutting them out. Use the depression prod
stamping procedure to give) an improved seal with the sealing ring. Determine the mass
0,01 mg.

g test

it over the

e with the
on a matt-
dges of the
distance of
ned parallel
tometer by

pairs, the
o that they

blyethylene
g the discs
b-welded to
iced in the
Gq of each

g ring/on top of each loaded beaker. For the determination of the fogging value F, place a

o]

determination

downwards, on

non-tin surface of known R, value facing downwards, on top, covering the be

O O vile cvwvergrret—ard O Ul

n glass plate.

the sealing ring, followed by a clea

ake

clean glass
r. For the
bright side

Place the beakers prepared in this manner in the thermostatic bath held at (100 + 0,5) °C.
NOTE 1  Other temperatures may be agreed upon by the interested parties.

Place a filter paper (5.7) on each glass plate (to prevent scratching of the surface of the glass plate), followed by a
cooling plate (5.2).

Set the temperature of the cooling water at (21 + 1) °C.

NOTE 2  Other temperatures may be agreed upon by the interested parties.

© 1SO 2000 — All rights reserved
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Ensure that the distance between the level of the bath fluid at the test temperature and the lower surface of each

glass plate

is (60 + 2) mm.

8.5.2 Determination of fogging value F

Keep the beakers in the thermostatic bath for a period of (180 + 5) min.

NOTE 1

Other periods may be agreed upon by the interested parties.

Then raise the glass plates without touching the fogging condensate and store in a horizontal postion, with the
fogging condensate upwards, in a dust- and draught-free atmosphere at (23 + 2) °C and (50 + 5) % RH. Do not

expose the

Carry out the measurement of the reflectometer value after a storage period of (60 + 6) min.

NOTE 2

Prior to meg
of droplets

measure r¢flectometer values of such condensates since they give misleading results. If such cor

formed, me

Recalibratg
glass plate

Place the r

Measure th
from the m

+10 % of the mean.

8.5.3 Det

Allow the

aluminium
not over-fil
each fogge

Carry out 1

10 % from
test pieces

9 EXprq{

Il [y + (H + [
ylass Plialts U Uittt surinyrit.

Dther periods may be agreed upon by the interested parties.

asuring the fogging condensate with the reflectometer, check visually that\the condensatg

ntion this fact in the test report. If necessary, repeat the test.

the reflectometer. Then place the glass plate on the whitedfilter paper backing, and the

bflectometer over the guide markings and take four readings Ry, Ry2, Ryz and Ry4.

e reflectometer values for two test pieces. If the*fogging values obtained deviate by mg
ean value, test a further two test pieces and>calculate the mean value of only those wh

ermination of mass of condensable'constituents G

beakers to remain in the thermostatic bath for (16 £ 0,2) h. After this period, carefull
discs, on their sealing rings;-and store them with the fogged side up in a desiccator for 3,
the desiccator. Do not expoSe the discs to direct sunlight in the desiccator. Determine th
d disc to within 0,01 m@:

heasurements on“two test pieces. If the masses of the condensable constituents deviate
the mean valué, test a further two test pieces and calculate the mean of the results obtair

bssion of results

does consist

and does not consist of a continuous film or contain crystals or_other structural feafures. Do not

densates are

5pacer on the

re than 10 %
ich are within

remove the
b hto4h. Do
e mass G, of

by more than
ed for all four

To calculate the fogging value F, first calculate the fogging value F; for each glass plate using the equation

100
(e
where
Fi is the fogging value for the jth plate, in %;
Ri1to Ry4  are the reflectometer readings for the fogged plate, in %;
Rp1 to Rgs  are the reflectometer readings for the unfogged plate, in %.
© 1SO 2000 — All rights reserved
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The fogging value F, in %, is the mean of the F; values. Report F to the nearest whole number.

To calculate the mass of the condensable constituents G, first calculate the mass of condensable constituents GJ-
on each aluminium disc using the equation

Go

is the mass of the condensable constituents on the jth disc, in mg;

Gj = Gl —
where

G

Go is th

Gl iS thg
The mass of
0,1 mg.
10 Precisi
Details of an

method given
using the rest

11 Testre
The test repo
a) areferen
b) the pararn
c) all details
d) thetemp

e) thetestr

fogg

£ 4l o H L £ ) + R
Mass UT UTIT UloL UTTUTT 1T 1ToL, T Ty,
e mass of the disc after the test, in mg.

the condensable constituents G, in mg, is the mean value of the G; values. Report G to

DN
nterlaboratory test programme carried out in the USA, and,the/precision results obtained

in ASTM D 5393 (equivalent to this International Standard); are given in annex A and g
Its in annex B.

bort

t shall include the following particulars:

Ce to this International Standard;

neter measured, i.e. the fogging value F or the mass of the condensable constituents G;
necessary for complete jdentification of the sample;

bratures and times used-for the test;

psults, i.e.

ng value:_ individual values F;
arithmetic mean F
number of test pieces

he nearest

, using the
Lidance for

control value (DIDP);

or

condensable constituents:  individual values GJ-

arithmetic mean G
number of test pieces
control value (DIDP);

f) any special observations, e.g. details of condensates that could not be measured, large droplets, film

formation

, crystal formation or running condensates;

g) any deviations from the standard test procedure;

h) the date of the test.
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