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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

Commissioy

Draft Interr
Publication

Internation
Subcommi

This third
revision.

Annex A fo

ational Standards adopted by the technical committees are circulated to the memben.bodjes for voting.
as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

| Standard 1SO 1817 was prepared by Technical Committee ISO/TC 45, Rubbér and rubber products,
ee SC 2, Physical and degradation tests.

bdition cancels and replaces the second edition (ISO 1817:1985),, of -which it constitutgs a technical

Fms an integral part of this International Standard.
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Introduction

The action of a liquid on vulcanized rubber may generally result in

a) absorptio
b)

<)

n of the liquid by the rubber;

extraction of soluble constituents from the rubber;

a chemical reaction with the rubber.

©1SO

The amount ¢f absorption [a)] is usually larger than that of extraction [b)] so that the net result is_an
volume, comrponly termed “swelling”. The absorption of liquid can profoundly alter physical and chemica
and hence change tensile strength, extensibility and hardness of the rubber, so it is important"to“meg
properties affer treatment of the rubber. The extraction of soluble constituents, especially plast
antidegradants, can likewise alter the rubber's physical properties and chemical resistance-after drying

the liquid to
rubber. This |
properties:

O chan

0 extrs

0O charn

Although in some respects these tests may simulate service conditions, no direct correlation with servicg

is implied. Th
thickness of t
bulk of a very
viscous liquid
affected by th
provide valua
useful control

The effect of
Standard, tes

e volatile). Therefore, it is necessary to test these properties following_immersion or df
hternational Standard describes the methods necessary for determining‘the changes in t

ge in mass, volume and dimensions;

ctable matter;

us, the rubber giving the lowest change in volume is not necessarily the best one in s
e rubber must be taken into account since the rate of penetration of liquid is time-depend
thick rubber product may remain unaffected for the whole of the projected service life, esp
5. Moreover, it is known that the action./of a liquid on rubber, especially at high temperatu

ble information on the suitability of.a rubber for use with a given liquid and, in particular,
when used for developing rubbers resistant to oils, fuels, or other service liquids.

h liquid may depend on the pature and magnitude of any stress within the rubber. In this |
pieces are tested in anunstressed condition.

increase in
| properties
Isure these
cizers and
(assuming
ying of the
e following

ge in hardness and tensile stress-strain properties after immersion and after immersion and drying.

b behaviour
ervice. The
ent and the
ecially with
res, can be

e presence of atmospheric oxygen.~The tests described in this International Standard canf, however,

constitute a

hternational
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Rubber, vulcanized — Determination of the effect of liquids

WARNING

— Persons using this International Standard should be familiar with normal laberatory prg

This standard does not purport to address all of the safety problems, if any, associated“with its use

the respon
with any ng

1 Scope

Sibility of the user to establish appropriate safety and health practices andta ensure compli
tional regulatory conditions.

This Interpational Standard describes methods of evaluating, .the resistance of vulcanized

thermoplas
immersion
organic sol

tic rubbers to the action of liquids by measurement of properties of the rubbers bef
in test liquids. The liquids concerned include currént service liquids, such as petroleu
vents and chemical reagents as well as reference test liquids.

2 Normative references

The follow

ng standards contain provisions (which, through reference in this text, constitute prov

Internationgl Standard. At the time of publication, the editions indicated were valid. All standards

revision, a
possibility ¢
registers of
ISO 37:199

ISO 48:199
100 IRHD)

ISO 175:—

ISO 471:19

nd parties to agreements based on this International Standard are encouraged to i
f applying the most recent ‘editions of the standards indicated below. Members of IEC and
currently valid International Standards.

4, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties.

4, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between

1), Plastics — Methods of test for the determination of the effects of immersion in liquid che,

ctice.
L It is
ance

thermoset or
bre and after
m derivatives,

isions of this
are subject to
vestigate the
ISO maintain

10 IRHD and

micals.

957)Rubber — Temperatures, humidities and times for conditioning and testing.

ISO 2592:—2), Petroleum products — Determination of flash and fire points — Cleveland open cup method.

ISO 2977:1997, Petroleum products and hydrocarbon solvents — Determination of aniline point and mixed aniline

point.

ISO 3016:1994, Petroleum products — Determination of pour point.

ISO 3104:1994, Petroleum products — Transparent and opaque liquids — Determination of kinematic viscosity and

calculation

of dynamic viscosity.

1) To be published. (Revision of ISO 175:1981)
2) To be published. (Revision of ISO 2592:1973)
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ISO 3675:1998, Crude petroleum and liquid petroleum products — Laboratory determination of density —
Hydrometer method.

ISO 4661-1:1993, Rubber, vulcanized or thermoplastic — Preparation of samples and test pieces — Part 1:
Physical tests.

ISO 5661:1983, Petroleum products — Hydrocarbon liquids — Determination of refractive index.

3 Apparatus

3.1 Total immersion

apparatus. dpcignpd to take account of the \/nlariliry aof the test |i(‘1llli('| and of the

immersion

temperature i

For tests at t
shall be used

a reflux condq

The bottle or
all surfaces W
and the voluni

The test piecq
piece, for inst

The materialg
copper shall

3.2 Apparatt
its surfaces.

A suitable ap
(B), which is
30 mm diame

h order to prevent and minimize evaporation of the test liquid and the ingress of air.

bmperatures considerably below the boiling point of the test liquid, a stoppered glass bo
For tests at temperatures near the boiling point of the test liquid, the bottle or tube shall b
nser or other suitable means of minimizing the evaporation of liquid.

ube shall be so dimensioned that the test pieces remain completely immersed and freely ¢
ithout restraint. The volume of liquid shall be at least 15 times the combined volume of the
e of air above the liquid shall be kept to a minimum.

s shall be mounted in jigs, preferably hanging on a rod or wir€, and separated from any ai
hnce by glass rings or other non-reactive spacers.

of the apparatus shall be inert to the test liquid and tothe rubber; for example materialg
ot be used.

s for testing one surface only, which holds the test piece in contact with the liquid on

paratus is illustrated in figure 1. It comprises a base-plate (A) and an open-ended cylindric
neld tightly against the test piece (C)«by wing nuts (D) mounted on bolts (E). A hole of ap
ter is allowed in the base-plate forlexamination of the surface not in contact with the liquid

test, the openjng on the top of the chamber shall be closed by a close-fitting plug (F).

3.3 Balance| accurate to 1 mg.

3.4 Instrumeg
adequate acc

nt for measuring the-thickness of the test piece
Liracy, firmly held in‘a-rigid stand over a flat base-plate.

, consisting of a micrometer dia

The gauge shall have a stale graduated in divisions of 0,01 mm. The plunger shall be fitted with a
contact having a surface\a@rea of approximately 100 mm2. The contact shall be perpendicular to the g
parallel to the|base-plate/ The dial-gauge shall operate to give a pressure on the rubber of approximately

3.5 Instrumgnt-for. ' measuring the length and width  of the test piece , having a scale graduated in

ttle or tube
b fitted with

bxposed on
test pieces

ljacent test

containing

pnly one of

al chamber
broximately
During the

-gauge, of

flat circular
lunger and
2 kPa.

divisions of

0,01 mm and [preferably operating without contact with the test piece. for example using an optical systen

3.6 Instrument for
the test pieces.

measuring the change in surface area,

It shall have a scale graduated in divisions of 0,01 mm and preferably operates without contact with the
for example using an optical system.

.

capable of measuring the lengths of the diagonals of

test piece,
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4 Test lig

The choice

When infor
this liquid s
the test sh
due to une
necessary

Mineral oils
specificatio
characteriz
other thing
liquid, the t
oil. For the

Service oil
necessarily

ISO 1

817:1999(E)

ons in millimetres

Dimensi
D E F E
: ;—:I ~ D
|
- :
| 3 j
T ~N
H
[ T i\\\\ | A
RN
c B8
50+1

Figure 1 — Apparatus for testing one surface only.

juids
of the test liquid shall depend on the purpose ofthe test.

Mation is required on the service behaviour-of a vulcanized rubber in contact with a particu
hall, if possible, be chosen for the test., Commercial liquids are not always constant in co

xpected variations in the composition of the commercial liquid will thus become apparg
o set aside a bulk supply of the liquid for a particular series of tests.

and fuels are liable to vary_c¢onsiderably in chemical composition even when supplied at|
n. The aniline point of “a/ mineral oil gives some indication of its aromatic content

E the action of the ojl. an/rubber, but the aniline point alone is not sufficient to characterize
5 being equal, the lower the aniline point, the more pronounced the action. If a mineral oil i
bst report shall include the density, refractive index, viscosity and aniline point or aromatic

reference mineral oils described in annex A, mineral oil raffinates are employed.

ar liquid, then
mposition and

All, whenever practicable, include a-réference material of known characteristics. Any abmormal results

nt. It may be

a recognized
and helps to
a mineral oil;
5 used as test
content of the

5 having. similar fluid characteristics to the reference liquids (see annex A, clauses A.1 t
have.the same effect on the material as the reference liquids. Some fuels, particularly

widely in ¢
on rubber.

mpasition and, for some possible constituents, minor variations can have a large influenc

b A.3) will not

on the effect

{asoline, vary

omplete details of the composition of the fuel used shall therefore be included in the test r¢port.

As commercial liquids do not always have a constant composition, a standard liquid consisting of well-defined
chemical compounds or mixtures of compounds shall be used as reference liquid for the purpose of classification of

vulcanized

rubbers or quality control. Some suitable liquids are recommended in annex A.

When testing to determine the effect of chemical solutions, the concentration of the solution shall be appropriate to

the intende

d use.

Ensure that the composition of the test liquid does not change significantly during immersion. The ageing of the test
liquid and any interaction with the test pieces shall be taken into consideration. If there are chemically active
additives in the liquid, or if there is a significant change in composition by extraction, absorption or reaction with the
rubber, either the volume shall be increased, or the liquid shall be replaced with fresh liquid at specified intervals.
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5 Test pieces

5.1 Preparation

Test pieces shall be prepared in accordance with ISO 4661-1.

5.2 Dimensions

©1SO

Data obtained on test pieces having different original thicknesses may not be comparable. Therefore, where

possible, test

Test pieces cy
If the material

Test pieces fd
Test pieces fd

Test pieces f(
50 mm, or cir|

piece can als¢ be used for the determination of mass and volume.

Test pieces f(
right angles t
angles to eac
nominally 8 m

NOTE For
example when
comparable wit

Test pieces fq
bells. This typ

For tests with
60 mm.

5.3 Time interval between vulcanization and testing

Unless othery
intervals, sha

For all test pu

pieces shall be of uniform thickness of (2 £ 0,2) mm.

r the determination of the change in volume and mass shall have a volume of 1 cm3't0°3 cnf

r the determination of the change in hardness shall have lateral dimensions of-ho'less than
r the determination of the change in dimensions shall be quadrilateral with sides between
Cular with a diameter of 44,6 mm (internal diameter of type B test piece/in 1ISO 37). This

r the determination of the change in surface area shall be rhomboid, with the sides cut cle

n other, with a cutter consisting of two parallel blades, suitably spaced. The length of the sig
m.

the determination of the change in surface area, it may be convenient to use smaller or thinner teg
cut from products or when rapid attainment of gquilibrium is required. However, the results
h those obtained using the specified thickness. Smalter test pieces will reduce the precision of the rq

r the determination of tensile properties shall be in accordance with ISO 37, preferably ty
e of test piece can also be used whenddetermining the changes in mass, volume or hardne

liquid contact on one surface only, the test piece shall consist of a disc with a diamet

Vise specified for technical reasons, the following requirements, in accordance with 1SO 4
| be observed.

rposes, the tinimum time between vulcanization and testing shall be 16 h.

For non-prod
intended to b

{

ct tests, the maximum time between vulcanization and testing shall be 4 weeks and, for
comparable, the tests shall be carried out using, as far as possible, the same time interval

| thickness.

h3.
8 mm.

P5 mm and
ype of test

anly and at

b the top and bottom surfaces. This can be achieved by two{consecutive cuts at approxifnately right

es shall be

t pieces, for
may not be
sults.

be 2 dumb-
5S.

er of about

71 for time

pvaluations

For product tests, whenever possible, the time between vulcanization and testing shall not exceed 3 months. In
other cases, tests shall be made within 2 months of the date of receipt of the product by the customer.

5.4 Conditioning

Test pieces for test in the “as received” condition shall be conditioned for not less than 3 h at one of the standard
laboratory temperatures specified in ISO 471. The same temperature shall be used throughout any test or any
series of tests intended to be comparable.
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6 Immersion in the test liquid

6.1 Temperature

817:1999(E)

The immersion shall preferably be carried out at one or more of the temperatures listed in 4.3.2 of ISO 471:1995.

As elevated temperatures may greatly increase the oxidation of the rubber, volatilization or decomposition of the
immersion liquid and the effect of any chemically active additives in the liquid (for example in service liquids),
appropriate selection of the test temperatures is very important.

In tests intended to simulate service conditions, and using the actual liquid with which the rubber will be used, the

test conditi
than the s

6.2 Dura

Since ther
type of lig
recommen
indicate the
of maximur

vice temperature.

jon

id, the use of only one standard period of immersion is precluded. Ear acceptance p
ed that repeated determinations be made and recorded after subsequent-periods of imme
change in properties with time. The total immersion time shall, if possible, extend well be
n absorption.

al to or higher

hte of penetration of liquids into rubbers depends on the temperature, the typeof rubber material and the

!

urposes, it is
rsion so as to
ond the point

For control purposes, a single period of immersion may suffice but /maximum absorption should [preferably be
reached. Fpr such purposes one of the following periods shall be used:

24 0 720 h

7 days|£2h Multiples of 7 days £ 2 h.
NOTE 1 $ince the amount of liquid absorbed is initially_proportional to the square root of time rather than Jtime itself, it is

helpful to as

NOTE 2 T
Therefore, |

5ess the “time to maximum absorption” by pletting the amount absorbed against the square root of i

he percentage change during the early’ stages of immersion is inversely proportional to the test p
wer tolerances for thickness are advisable to obtain consistent results when maximum absorption is

me.

iece thickness.
not reached.

7 Procedure

7.1 General

Use three test pieces for'each set of measurements and make any identification marks required beforg¢ immersion.
Immerse the test pieees in the appropriate apparatus described in 3.1 or 3.2 using the liquid selected {see clause 4)
and the temperature selected (see 6.1)

For total in

mersion, ptacethe-specimensatadistance of atteast 5 mmrfronrthe—sidesof the—contaimer and at least

10 mm from the bottom and top surfaces. If the density of the rubber is less than that of the liquid, means shall be
provided for holding the test pieces completely below the surface of the liquid.

The ingress of air shall be avoided. If the influence of air is to be tested, the degree of access of air may be
determined by agreement between the interested parties.

At the end of the period of immersion, bring the test pieces, if necessary, to the standard laboratory temperature
within 30 min. This can be done by quickly transferring the test pieces to a fresh portion of the test liquid at this
temperature for a period of 10 min to 30 min.

Remove surplus test liquid from the surface. When volatile liquids are used, remove and quickly wipe the test pieces
with a filter paper or a piece of fabric which does not deposit lint. Viscous non-volatile liquids can be removed by
filter paper and, if necessary, by quickly immersing the test piece in a volatile liquid, such as methanol or petroleum
ether, then quickly wiping it.
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Following removal of the test pieces from volatile test liquids, it is important that each subsequent manipulation
takes place as soon as possible. Carry out the tests immediately after the removal of surplus liquid or, for change in
mass or volume, by placing the test piece immediately in a weighing bottle.

If, after the measurement of mass or dimensions, the same test pieces are used for the measurement of other
properties, immerse the test pieces in the volatile liquid again. The total immersion time shall be in accordance with

6.2. The maxi
g

0

change in dimensions:

change in hardness:

mum time between removal from the test liquid and the end of the measurement shall be:
1 min;

1 min;

O tensile te

If the immers
temperature-g

The changes
absolute air
between sucq
by keeping at
7.2 Change
Weigh each t¢

Calculate the

Amygo =

where

St 2 min.

ion is to be continued, put the test pieces back in the liquid immediately and retdrn t
ontrolled oven or bath.

in properties can also be determined after drying. For this purpose, drynthe test piec
ressure of approximately 20 kPa at approximately 40 °C to constant mass, i.e. until the
essive weighings at 30 min intervals does not exceed 1 mg. Cool to raeg temperature an
the standard laboratory temperature for not less than 3 h.

in mass
St piece to the nearest milligram at the standard laboratory.temperature before and after im

percentage change in mass Amy, as follows:

Mx]_oo
My

is

Mo
m

Report the res

is

7.3 Change
The water dis

Weigh each t

he initial mass of the test piece;

he mass of the test piece after immersion.

ult as the median value for the three test pieces.

in volume

blacement method is used for water-insoluble liquids.

pst piece in air to the nearest milligram (mass my), and then reweigh each test piece in dis

at the stand

rd“laboratory temperature (mass my,,) taking care to ensure that all air bubbles ar

hem to the

b under an
difference
d condition

mersion.

(1)

tilled water
£ removed

(a detergent ¢drbe used). If the density of the material is less than 1 g/cm3, it will be necessary to u

5e a sinker

when weighing in water to ensure that the test pieces are completely immersed. If a sinker is used, determine the
mass of the sinker alone in distilled water separately (mass m). Blot the test pieces dry with filter paper or a textile
fabric which does not deposit lint.

Immerse each test piece in the test liquid. At the end of the period of immersion, weigh each test piece in air
(mass my) to the nearest milligram, and then reweigh each test piece in distilled water (mass m,,) also at the
standard laboratory temperature.
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Calculate the percentage change in volume AV, using the following equation:

AVigo =

where

Mo
m
Mo,w
Mw

M

Report the
If the test li

is not too \
not suitable

AVigo F

where
p
M lig

ms liq
the oth

7.4 Chan

Measure th

temperaturg

measure th
piece.

Measure th

Om—my + My
= x100
Hmo rrbw"’r@w 1%

is the initial mass of the test piece;

is the mass of the test piece after immersion;

817:1999(E)

. (2)

s the initial mass of the test piece in water (plus sinker if used);

s the mass of the test piece after immersion in water (plus sinker if used);
s the mass of the sinker in water, if used.

result as the median value for the three test pieces.

huid is readily miscible with water or reacts with it, water cannot be used after immersion. If

iscous or volatile at room temperature, a fresh portion of the test liquid can be used. If th
, use another liquid after immersion and calculate as follows:

g
1'x100

H

Q’ﬂ rT?Ilq"' rT%Ilq il

Hmo — My + M

PO

s the density of the liquid;

s the mass of the test piece (plus sinker, if used) in the liquid;

s the mass of the sinker in the iquid, if used;

er symbols are as definedfor'equation (2).

pe in dimensions

e initial length.@f)each test piece along its centre line to the nearest 0,5 mm at the stand

e initial width by taking four measurements in all (top and bottom, both sides) near each ¢

ecinitial thickness with the thickness gauge at four different points along the test piece ang

the test liquid
b test liquid is

..(3)

ard laboratory

(taking measSurements along the top and bottom surfaces and averaging the two results). Similarly

nd of the test

calculate the

tha'racplic

average of

T ToutoT

After immersion, re-measure the length, width and thickness of each test piece as described above.

Make all measurements with the test piece at the standard laboratory temperature.
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Calculate the

L =lo

percentage change in length Al 100 Using the following equation:

Aljgp =+—2x100
where
lo is the initial length;
l; is the length after immersion.
Simi]ar]y, calculate-the percentage r‘hnngne mwidth-and-thickness

Report the re
from the valué

7.5 Change

Measure the
temperature.

After immersi
used, this ma

Calculate the
[
Ayoo =1

where
I, and I,

l,andlg

If required, th

AVygo = e
100 I O
a

NOTE The

Sults as the median values for the three test pieces. The change in surface area can’bg
s obtained for the length and the width.

in surface area

nitial lengths of the diagonals of each test piece to the nearest 0,01 mm at the standarg

be done in a suitable glass container without removing the teSt pieces from the test liquid.

percentage change in area AA;, using the following equation:

0
Al _ 10x 100
]lal b D

are the lengths of the diagonals befare immersion;

are the lengths of the diagonals.after immersion.

p percentage volumeZehange AV;,q may be calculated from the following equation:

/2 [

0 -4x100

equation for percentage volume change assumes isotropic swelling. If any doubt exists, dg

percentage vol

ime)change as specified in 7.3, which is the preferred method.

7.6 Change

in hardness

©1SO

. (4)

calculated

laboratory

bn, re-measure the lengths of the diagonals as described above. If an optical measuring system is

..(5)

...(6)

termine the

Measure, the IRHD hardness using the micro-test in accordance with 1SO 48 on each test piece before and after

immersion.

As an alternative, the normal IRHD hardness may be used with three plied-up test pieces, but in this case express
the result as the apparent hardness.
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Calculate the change in IRHD hardness AH, before and after immersion using the following equation:

AH = H; - H,
where

Hy  is the initial hardness;

H; is the hardness after immersion.
7.7 Change in tensile stress-strain properties

(7)

Measure tensile stress-strain properties before and after immersion in accordance with ISO 37.

Calculate the tensile strength, the elongation at break and the stress at a given elongation, using th

section of
material us

AX100

where

Xo
X

7.8 Test

This test is
on one surf

Measure th

Then place
liquid to a d
for the dura

At the end
the liquid 3
filter paper
(mass m) 4

If the test
liquid.

e test piece. Calculate the change in the property AX;q, as a percentage of the'value fo
ng the following equation:

=%"% 100
Xo

s the initial value of the property;
s the value of the property after immersion.
vith liquid on one surface only

applicable to relatively thin sheet materials;yfor example rubber diaphragms, which are exg
ace only during use.

e nominal thickness of the test pieCejand then weigh it in air to the nearest milligram (mass

the test piece in the apparatus‘as indicated in figure 1. Fill the chamber of the apparatu
epth of approximately 15mmy/and insert the plug (F). Maintain the apparatus at the require
tion of the test.

pf the contact period,-bring the apparatus, if necessary, to the standard laboratory temper
nd release theest'piece. Remove any surplus liquid from the surface of the test piece

or a textile{fabfic which does not deposit lint. Then weigh the test piece to the neal
ind measure/the thickness at the standard laboratory temperature.

iquid sisivolatile at room temperature, make the measurement within 2 min following rem

B initial cross-
r unimmersed

..(8)

osed to liquid

Mp)-

5 with the test
i temperature

ture. Remove
y wiping with
rest milligram

oval from the

Express the change in mass per unit surface area Am,, in grams per square metre, using the following equation:

AmA =

where

Mo

m
A

m-m

is the initial mass, in grams, of the test piece;
is the final mass, in grams, of the test piece;

is the area, in square metres, of the circular surface of the test piece in contact with the test

..(9)

liquid.
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Report the result as the median for the three test pieces.

Calculate the change in thickness as specified in 7.4.

7.9 Determi

nation of extractable matter

7.9.1 General

©1SO

If the test liquid is readily volatile, the amount of matter which it extracts from the test piece can be determined

either:

a)

by drying the treated test piece and comparing its mass with the mass before immersion;

b) or by evaporating the test liquid to dryness and weighing the non-volatile residue.

Both methodg are susceptible to error. In the method in which the dried test piece is weighed;\the mate

rial can be

oxidized if air|is present during immersion, especially at high temperatures. In the method in_which the test liquid is

evaporated, t
in this Interna|
of test.

It is difficult tq
described are
boiling above

The determin
change in vol

7.9.2 By wei

Dry the test p
to constant m

The mass of
after immersig

7.9.3 Byeva
Transfer the |

of fresh liquid
mass under a

Carry out a blank test torestimate the solids content in a volume of the test liquid equal to that u

immersion ply

The extractah

ere can be some loss of volatile extracted matter, especially plasticizers. Both methods ar
ional Standard and the choice between them depends on the nature of the material and the

define precisely what is meant by a “readily volatile” liquid, but,itis suggested that the
not suitable for liquids less volatile than standard liquids A, B;"C; D and E in annex A, i.e
110 °C.

ation of extractable matter shall be made after having.determined the change in mas;
ime (7.3) and the change in dimensions (7.4).

hhing the dried test piece

ece, after immersion, under an absolute airpressure of approximately 20 kPa at approxim
hss, i.e. until the difference between successive weighings at 30 min intervals does not exc

pxtractable matter is taken as the difference between the original mass of the test piece a
n and drying, expressed as a percentage of the original mass of the test piece.

borating the test liquid
quid in which the test (piece was immersed to a suitable container and wash the test piece

and collect the washinhgs in the same container. Evaporate the liquid and dry the residue
h absolute air pressure of approximately 20 kPa at approximately 40 °C.

s that used)for washing.

le matter content is taken as the mass of the dried residue, corrected for the result of the

e described
conditions

procedures
. for liquids

5 (7.2), the

ately 40 °C
bed 1 mg.

nd its mass

with 25 ml

to constant

sed for the

blank test,

expressed as

a-percentage of the original mass of the test piece.

8 Test report

The test report shall include the following information:

a)

b) sampled
1) afull
2)

a reference to this International Standard;

etails:

description of the sample and its origin,

testing,

10

compound details, cure time and temperature where appropriate, time interval between vulcanization and
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3) the method of preparation of the test pieces from the sample, for example whether moulded or cut,

4) afull description of the test liquid; in the case of mineral oils (other than reference oils 1, 2 and 3), this shall
include the density, viscosity, refractive index and aniline point or aromatic content;

c) test method and test details:
1) the method(s) used,
2) the type of test piece used (dimensions),

3) the standard laboratory temperature used,

4) cqnditioning,
5) thp period and temperature of immersion;
6) any deviation from the procedure specified;
d) testrespults:
1) the results expressed in the form stated in the relevant clause,
2) thp appearance of the test piece (for example cracking, delamination) if appropriate,
3) thp appearance of the test liquid (for example discoloration;sedimentation) if appropriate;

e) the dafe of test.

11
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Annex A
(normative)

Reference liquids

©1SO

WARNING — Appropriate safety precautions should be taken when preparing and handling test liquids,
especially those known to be toxic, corrosive or flammable. Products giving off fumes should be handled

+

only under ar
with the skin
ignition.

A.1 Stand

Commercial f
source. Therg
The grade of
the effect of
market and Vv

b o &l P PR ) 1 H 1 " I} 1ol ) Il [ Y "
CHICITTIUY VETTUIAtTU TIUUU, CUITUSIVE PJTroudutls STTUUTU TIUT DT AlTUWTU TU CUTTIT TtV CTUTTIL

or ordinary clothing, and flammable products should be kept away from any source

ard simulated fuels

are hydrocarbon-based fuels with and without oxygen compounds, as well as alcohol-b
gasoline is improved by aromatic or by oxygen-containing compounds, but these additive
fuels on normally fuel-resistant rubbers. The composition varies with the situation on tf
ith the geographical area and can change rapidly. Hence,/s€veral test liquids, which &

practice, are fecommended in tables A.1 and A.2 to cover the range of different compositions. They may

as guidelines
making up the
of alcohol.

for the formulation of other suitable test liquids. Analytical reagent quality materials shall
test liquids. Test liquids containing alcohol shall not be’used if the fuels involved are know|

Table A.1 — Standard simulated fuels without oxygen compounds

L
of

uels vary widely in composition even within the same grade (i.e. knoek-rating) and fronmp the same

ased fuels.
bS increase
e gasoline
ire used in
also serve
be used in
h to be free

12

Liquid Constituents Content
% (VIV)
A 2,2,4-trimethylpentane 100
B 2,2,4=trimethylpentane 70
taluere 30
C 2,2 ,4-trimethylpentane 50
toluene 50
D 2,2,4-trimethylpentane 60
toluene 40
E toluene 100
F straight-chain paraffins (C;, to C4g) 80
1-methylnaphthalene 20
NOTE Liquids B, C and D simulate petroleum-derived
fuels without oxygen compounds. Liquid F is intended to
simulate diesel fuel, domestic heating oils and similar light
furnace oils.
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