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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 Efectrotechmica-Commissiom (tEC)omattmmattersof efectrotechmicat starmdardizatior—

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. ‘Publication|as an
International Standard requires approval by at least 75 % of the member bodies casting\a/vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject off patent
rights. ISO sh3ll not be held responsible for identifying any or all such patent rights.

ISO 175 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 6, Ageing, chemical
and environmental resistance.

This third editjon cancels and replaces the second edition (IS@U75:1999), of which it constitutes g minor
revision.

iv © 1SO 2010 — All rights reserved
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Introduction

Because of their varied applications, plastics are frequently brought into contact with liquids such as chemical
products, motor fuels, lubricants, etc., and, possibly, with their vapours.

Under

the action of a liquid, a plastic material may be subjected to several phenomena which may occur

simultaneously. On the one hand, absorption of liquid and extraction of constituents soluble in the liquid may

occur.
plastic

same hut non-crosslinked polymer is a measure of the degree of crosslinking.

The bs
aimed
immers

be medgsured, depends on the eventual application of the plastic under test,

It is n
behavi
behavi
behavi

NOTE
dealt w|
propert

- theother-frand,achemicat reaction, ofterr resutting = significantthangeimthe prpperties of the
may occur. The equilibrium swelling ratio for a crosslinked polymer in a liquid that js\a|solvent for the

haviour of plastics in the presence of liquids can be determined only under“arbitrarily fixed conditions
at making comparisons between different materials. The choice of test conditions (nature of the liquid,
5ion temperature and immersion time), as well as the choice of the properties in which ¢hanges are to

bt possible, however, to establish any direct correlation between the experimental rg¢sults and the
bur of the plastic in service. These tests do, nevertheless,~permit a comparison to b¢ made of the
pur of different plastic materials under specified conditions,thus allowing an initial evaluation of their
bur in relation to certain groups of liquids.

In view of its special importance, the particular case 0f-the determination of the quantity of whater absorbed is
th in 1ISO 62. ISO 175 is concerned with the effects of\water only where changes in the dimensigns and physical
les of the plastic occur as a result of the action of the-water.

© 1SO 2010 — All rights reserved \"
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INTERNATIONAL STANDARD

ISO 175:2010(E)

Plastics — Methods of test for the determination of the effects
of immersion in liquid chemicals

1 Seope

1.1

his International Standard specifies a method of exposing test specimens of plastic

from all external restraint, to liquid chemicals, and methods for determining the changes i’ prop|
from syich immersion. It does not cover environmental stress cracking (ESC) which is dealt with

parts
1.2
NOTE

1.3

1ISO 22088.
only considers testing by immersion of the entire surface of the test Specimen).
This method may not be appropriate for simulating partial or infreqéent wetting of plastics.

It is applicable to all solid plastics that are available in the“form of moulding or extru

plates,|tubes, rods or sheets having a thickness greater than 0,1 ynm. It is not applicable to celly

2 N

brmative references

The fqgllowing referenced documents are indispensable for the application of this documsg
references, only the edition cited applies. For-undated references, the latest edition of f
documeent (including any amendments) appli€s:

ISO 291:2008, Plastics — Standard atmospheres for conditioning and testing

ISO 294-3, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 3

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 3126, Plastics piping-Systems — Plastics components — Determination of dimensions

ISO 4982, Plasties:— Determination of changes in colour and variations in properties afte
daylight under.glass, natural weathering or laboratory light sources

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for tra

switch

materials, free
erties resulting
by the various

sion materials,
lar materials.

nt. For dated
he referenced

Small plates

r exposure to

hsformers and

Near

1) Although it is not within the scope of this International Standard, it may also be of interest, when dealing with volatile
liquids or those which give off vapours, to subject the specimen to only the gaseous phase above the liquid. In this event,
it is advisable to proceed exactly as indicated, but to suspend the specimen above the liquid, seal the container and
maintain it at the test temperature throughout.

©IS0O 2
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3 Principl

e

Test specimens are completely immersed in a test liquid for a specified time and at a specified temperature.

Their properties are determined before immersion and after removal from the liquid, as well as after drying, if
applicable. In the last-mentioned case, the determinations are made, if possible, one after the other on the

same specime

NOTE

ns.

The comparison of different plastics by means of this test is valid only if the specimens used are of the same

shape, of the same dimensions (in particular of the same thickness) and in as nearly as possible the same state (of
internal stress, surface, etc.).

Methods are s

a) changes
removal g
b) changes
liquid and
c)
Measurements
while it is still

necessary to &
also allows thq

4 Genera
4.1 Test liq
4.1.1 Choic|

If information
used. The test

pecitied for determining the tollowing:

n mass, dimensions and appearance immediately after removal from the liguid an
nd drying;

n physical properties (mechanical, thermal, optical, etc.) immediately after*removal fr
after removal and drying;

the amount of liquid absorbed.

are made immediately after removal when it is necessary to.ascertain the state of the n
being acted on by the liquid. Measurements are made.after removal and drying wh
scertain the state of the material after the liquid, provided it is volatile, has been elimin
influence of a soluble constituent to be determined.

requirements and procedure

uids
e of test liquid

s required about the behavieur of a plastic in contact with a specific liquid, that liquid s
liquid shall be of analytical guality.

Industrial liquigl chemicals are not generally of absolutely constant composition. The tests shall be cary

using defined
of the product
chemicals are
manufacturing

If conducting 4§
liquid from the

chemical products;.either on their own or as a mixture, which are as representative as p
5 under considération in their effect on the plastic material concerned. When technica
used, they ‘shall be of agreed origin and quality, and care shall be taken that or]
batch is used for all measurements in any one series.

series-of tests in a liquid of doubtful composition, it is important to take all the samples
same container.

1 after

bm the

naterial

en it is
ated. It

hall be

ed out
bssible
-grade
ly one

of the

41.2 Types of test liquid

Types of test li

quid are given in Annex A.

4.2 Test conditions

4.21

Test temperatures

The preferred test temperatures are:

a) (23t2)°C;
b) (70+2)°C.
2

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=eacc50c3e9eb474d9ac7faa692af75bf

ISO 175:2010(E)

If a different temperature has to be used in order to correspond to the temperature at which the plastic is to be
used, it shall be selected from one of the following temperatures:

-269 °C; —196 °C; -161 °C; —70°C; -55°C; —40°C; -25°C; —10°C; 0°C; 5°C; 25 °C; 40 °C; 55 °C;
70 °C; 85°C; 100 °C; 105 °C; 125 °C; 150 °C; 175 °C; 200 °C; 225 °C; 250 °C; 275 °C; 300 °C; 350 °C;
400 °C; 450 °C; 500 °C; 600 °C; 700 °C; 800 °C; 900 °C; 1 000 °C

NOTE These temperatures originate from ISO 3205:1976.

The following temperatures are recommended:

0°C; 20 °C; 27 °C; 40 °C; 55 °C; 85 °C; 95 °C; 100 °C; 125 °C; 150 °C

with a[tolerance of +2 °C on temperatures up to and including 100 °C and =3 °C on tempefatures greater
than 105 °C up to and including 200 °C. In the special case of testing plastic pipes, thetemperature of 60 °C
given ip the annex to 1ISO 3205:1976 may be used.
In the event that the test is to be carried out at a temperature above normal ambient conditipns, it may be
desiralple to condition another series of specimens at this temperature for acperiod equal to that of the test,
and tq measure their properties after this conditioning in order to be¢able to distinguishl the effect of
tempefature from that of the liquid.

In the |case of long-duration tests, specimens stored in air at 233G/may undergo a changeg in properties.
Prepargtion of an additional series of test specimens is recommended for comparison purposes

4.2.2 | Measurement temperature

The tenperature for the determination of changes in mass, dimensions or physical properties i$ 23 °C + 2 °C.
If the ilnmersion temperature is different, bring the speeimen to 23 °C by the procedure describdd in 4.6.3.

4.3 Immersion time

The preferred immersion times are:

a) 24 h for a short-duration test;

b) 1 yeek for a standard test\(particularly at 23 °C);
c) 14 weeks for a longéduration test.

If othef immersion tim€s need to be used, for example if it is desired to perform tests as a functipn of time or to
plot the¢ curve untill equilibrium is reached, it is recommended that the immersion times be closen from the

following standard scale:

d 1h&2h —4h —8h — 16h — 24h — 48h — 96h — 168 h;

e) 2weeks — 4 weeks — 8 weeks — 16 weeks — 26 weeks — 52 weeks — 78 weeks;

f) 1,5years — 2years — 3years — 4 years — 5 years.

4.4 Test specimens

Depending upon the measurements to be made after immersion (mass, dimensions, physical properties) and

the nature and form of the plastic material (sheet, film, rod, etc.), the specimens will be of very diverse shapes
and dimensions.

© 1SO 2010 — All rights reserved 3
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They may be obtained directly by moulding, or by machining. In the latter case, cut surfaces shall be
machined to a fine finish and shall show no trace of carbonization that could be attributed to the method of
preparation.

For the specimens specified in 5.3.1 and 5.3.2, the preferred specimen size is 60 mm x 60 mm with a
thickness depending on the type of plastic material:

— for thermoplastics, the preferred thickness is 1,0 mm to 1,1 mm,;
— for moulding compounds, the specimen is identical to that specified in ISO 294-3;

— for semi-finished materials, the specimen should preferably be prepared by machining in accordance with
ISO 2818, [feaving at least one original surface intact,

— for composites, the preferred thickness is at least 2 mm.

NOTE Test$ using specimens thinner or thicker than the recommended 1 mm can be conducted t6, determine whether
specimen thickness effects changes in mass, dimensions, appearance or amount of liquid absorbed.

The number of specimens to be used will be specified in the International Standardsrelevant to the tests to be

carried out after treatment. In the absence of specific International Standards, atleast three specimer]s shall
be tested.

4.5 Conditioning
Condition the $pecimens in atmosphere 23/50, class 2, as defined inddSO 291:2008.

NOTE For [certain plastics which are known to approach temperature equilibrium and, in particular, humidity
equilibrium rapiflly or very slowly, shorter or longer conditioning.periods can be specified in the appropriate [product
specifications (see Annex B).

4.6 Procedure

4.6.1 Quanltity of test liquid

The quantity qf test liquid used shall be at)least 8 ml per square centimetre of the total surface areq of the
specimen in orfder to avoid too high a concentration of any extracted products in the liquid during the course of
the test. The tgst liquid shall cover the specimen completely.

NOTE A different quantity of Jiquid might, however, be specified in particular International Standards; for exanple, for
rigid PVC and pplyolefin pipesywhere the amount of extractable substances is known to be very small, a smaller fuantity
of liquid is specified in the releyant International Standards.

4.6.2 Positipning 6f specimens

Place each s
liquid (using a
permissible to put several sets of specimens in the same container.

ofytest specimens in a suitable container (see 5.2) and completely immerse them in

Ensure that, for every specimen, only an insignificant proportion of the surface of the specimen makes contact
with the surfaces of other specimens, with the walls of the container or with any weight that is used.

During the test, stir the liquid, for example by swirling it in the container, at least once per day.

If the test lasts longer than seven days, replace the liquid with an equal amount of the original liquid every
seventh day (see Note 2 to 4.6.3).

If the liquid is unstable (for example in the case of sodium hypochlorite), replace the liquid more frequently.

4 © 1SO 2010 — All rights reserved
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If light is likely to affect the action of the test liquid, it is recommended that the test be carried out either in
darkness or under defined illumination conditions.

It may be necessary in certain cases to specify the height of the liquid level above the specimens (for example
if there is a risk of oxidation) or to measure the volume of the liquid absorbed. The volume absorbed by the
specimen is the difference between the initial volume of the liquid and the volume of the remaining liquid.
Where it is necessary to calculate this, the apparatus shall allow the measurement of the volume of the liquid
alone.

4.6.3 Rinsing and wiping
At the end of the period of immersion, bring the temperature of the specimens back to ambient temperature if

necesgary by transierring them quickly Into a fresh quantity of test liquid at room temperatufe and leaving
them for a period of 15 min to 30 min.

Use one of the following procedures for rinsing the specimens after they have been removed from the test
liquid:
a) Fqr specimens which have been immersed in acid, alkali or other aqueous solutions, ripse thoroughly

with clean water. Hygroscopic reagents such as concentrated sulfuric. acid may remain adsorbed on the

surface of the specimens even after rinsing, requiring immediate special treatment to @void moisture
pi¢kup before and during weighing.

b) Far specimens removed from non-volatile, non-water-soluble _organic liquids, rinse with a rjon-aggressive
but volatile solvent such as light naphtha.

NOTE In the case of specimens immersed in volatile liquids-Such as acetone or alcohol at ambignt temperature,
rinsing fnd wiping may not be necessary.

Wipe the specimens dry with filter paper or a lint-free\cloth.

NOTE 2 It may be necessary to examine the testlliquid at the end of the test. This examination could bg a simple visual
examingtion, a measurement of the volume or mass of the liquid not absorbed, or a more rigorous examiration, including,
for example, a titration.

This exgmination may not be meaningfuliifthe liquid has been replaced during the test.

4.7 [Expression of results

4.7.1 | Numerical expression

In addjtion to givingithe measurements made before and after immersion, the value of the|property after
immersgion (X,)May be expressed (except in special cases of changes in mass) as a percentage of the value
beforelimmersion (X, ), using the following formula:

Ao
X4

100

4.7.2 Graphical expression

In every case where measurements are made as a function of time, it is recommended that graphs be plotted.
Plot the values obtained (including the original value), or the differences in value, as the ordinates and the
immersion times r as the abscissae. If it is necessary to shorten the immersion-time scale, either a 9 scale
or a logt scale may be used.

The double-logarithmic plot as recommended in ISO 62 of, for example, the mass or volume of liquid

absorbed versus the immersion time allows the determination of the concentration at saturation and the
diffusion coefficient over short immersion times if the absorption follows Fick's laws.

© 1SO 2010 — All rights reserved 5
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5 Determination of changes in mass, dimensions and appearance

5.1 General

These determi

nations may, if necessary, be carried out on the same specimens.

At least three specimens shall be used.

5.2 Apparatus

5.2.1 For all tests

5211 BLakers, of suitable dimensions, fitted with lids (airtight, if necessary) and fitted with condensers

in the case of
effects of the
above room te

bolatile liquids or those which give off vapours. The apparatus shall be resistant to.the cgrrosive
liquids being used. Beakers that can be tightly sealed shall be used when conducting tests
mperature, in order to minimize loss of the liquid by evaporation.

5.21.2 Enclosure, thermostatically maintained at the test temperature. Venting-shall be provided when

tests are cond

5.21.3 Thermometer, of suitable range and accuracy.

5.21.4 Ventilated oven, if required, capable of being maintained at:the chosen drying temperaturg.

In the absencs

5.2.2 For determinations of changes in mass

5.2.21 Weighing bottle.

icted at elevated temperatures with volatile liquids.

of any special instructions, use an oven maintained at(50 * 2) °C.

5.2.2.2 Balance, accurate to within 1 mg for specimens of mass equal to or greater than 1 g, or t@ within

0,1 mg for spe

5.2.3 For determinations of dimensional.changes and changes in volume

5.2.3.1 Dial micrometer, with flat anvils and/or ball anvil, accurate to 0,01 mm.

cimens of mass less than 1 g.

5.2.3.2 Cc

5.2.3.3 G

5234 S

alliper gauge, capable of measuring to an accuracy of 0,1 mm.
aduated glass-tube, to determine the initial volume of the specimen.

becimen-immersion apparatus, capable of determining the volume of the remaining liquid

[8] in the Bibliography) for example two glass bulbs connected by a graduated capillgry and
hat the
ing, the

apparatus is turned back to |tsstart|ng posmon Thellqwd flows |nto bulb 2 and the change in volume of the
liquid can be read from the scale on the capillary [see Figure 1c)]. After reading the volume, the apparatus is
turned back through 180° and the immersion continued.

© 1SO 2010 — All rights reserved
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5.3 Test specimens (see also 4.4)

5.3.1 Moulding materials

Specimens shall be square with an edge (60 £ 1) mm long and a thickness between 1,0 mm and 1,1 mm.
They shall be moulded to shape under the conditions specified in the appropriate product specification (or
under the conditions prescribed by the supplier).

NOTE 1 The general principles for the preparation of moulded specimens are described in 1ISO 293, ISO 294-3 and
ISO 295.

NOTE 2 A square specimen measuring 50 mm x 50 mm x 4 mm can be used by agreement between the interested
parties.[USMg this 2-mm-thick specimen Wil ncrease the time necessary (o reach equiibrium by a factorjof 16 relative to
1-mm-thick specimens.

= Vb ;_
- >
<
3 4
a) b) c)
Key
1 bdb1 3 liquid V, volume before immersion
2 byb2 4  speCimen V, volume after immersion

Figure 1 — Specimen-immersion apparatus

5.3.2 | Extrusion'‘compounds

ens shall be square with an edge (60 + 1) mm long and a thickness between 1,0 mm and 1,1 mm.
prepared under the conditions given in the appropriate product

A square specimen measuring 60 mm x 60 mm x 2 mm may be used by agreement between the interested
parties.

5.3.3 Sheets and plates

Specimens shall be square with an edge (60 + 1) mm long and shall be machined in accordance with
ISO 2818 from the sheet or plate submitted for test.

If the nominal thickness of the sheet or plate is less than or equal to 25 mm, the thickness of the specimens
shall be the same as that of the sheet or plate.

© 1SO 2010 — All rights reserved 7
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If the nominal thickness is greater than 25 mm, and in the absence of special provisions in the relevant
specification, the thickness of the specimen shall be reduced to between 1,0 mm and 1,1 mm or between
2,0 mm and 2,1 mm by machining one face only.

NOTE For Fickian diffusion, the time to reach equilibrium increases in proportion to the square of the specimen
thickness. In particular, 25-mm-thick specimens will typically require more than 5 years to reach equilibrium.

5.3.4 Tubes and rods
5.3.4.1 Tubes

If possible, reference shall be made to the relevant International Standards for the material under test2). In the

H Lat 41 L1 P~ 2l ik H hall b H £ £l th (o0 L
absence Of SFGCulu terRattonar utanuarus, l3n ) Spculmvn SAamTPe—& pIUUU U tOoC— U1 |Gngu| VU T 1) mm,

obtained by cytting it at right angles to its longitudinal axis.

For tubes of olitside diameter greater than 60 mm, a length of (60 £ 1) mm shall be cut and the'test spgcimen
prepared from|this length by making a cut along each of two planes containing the longitudinal.axis of the tube,
so as to give a developed width of (60 £ 1) mm when measured on the outer surface.
5.3.4.2 Rods

For rods of digmeter less than or equal to 60 mm, the test specimen shall be a’ piece of the rod of] length
(60 = 1) mm, gbtained by cutting it at right angles to its longitudinal axis.

For rods of digmeter greater than 60 mm, in the absence of any specification agreed between the int¢rested
parties, the tegt specimen shall be a (60 = 1) mm length of the rod with'its diameter reduced to (60 = 1) |mm by
machining concentrically.
5.3.5 Profil¢ sections
In the absencg of specific International Standards, cut a (60 = 1) mm long piece of the profile section and use
this as the tes{ specimen. Ensure the thickness of the jpiece approximates as closely as possible to 1,0lmm to

1,1 mm, if negessary by machining one face only:‘Phe exact thickness to be achieved and the maghining
conditions sha]l be subject to agreement between_ the interested parties.

5.4 Determination of changes in mass?3)
5.4.1 Procedure
5.41.1 Conditioning

Condition the $pecimens ifiaccordance with 4.5 and select the test conditions in accordance with 4.1 t0]4.3.

54.1.2 Megsurement of initial mass

Determine thelmass m of each specimen to the nearest 1 mg-in the case of specimens of mass greater than
or equal to 1 g, or to the nearest 0,1 mg in the case of specimens of mass less than 1 g.

Immerse the specimens in the test liquid as indicated in 4.6.2.

2) The preparation of methods of test for plastics pipes is the responsibility of ISO/TC 138, Plastics pipes, fittings and
valves for the transport of fluids. The general procedures described in this International Standard have been used as a
basis for the appropriate methods of evaluating the effects of liquid chemicals on plastic pipes.

ISO 4433 (all parts), specifies the method of test for polyolefin, PVC and PVDF pipes.

3) Inthe case of water, see ISO 62.

8 © 1SO 2010 — All rights reserved
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5.4.1.3 Measurement of mass immediately after removal from the liquid

After removal from the test liquid, rinse and wipe the specimens in accordance with 4.6.3 and place each
specimen in a tared weighing bottle, stopper it and determine the mass of the specimen m, to the nearest
1 mg or 0,1 mg as appropriate (see 5.4.1.2).

If the liquid used for the test is volatile at ambient temperature, the time during which the specimen is exposed
to the air shall not exceed 30 s. If it is necessary to continue the test after weighing (i.e. when testing as a
function of time), immediately replace the specimens in the test liquid and put the beakers back in the
thermostatically controlled enclosure.

5.4.1.4 ___ Measurement of mass immediately after removal and after drying

After carrying out 5.4.1.3, remove the specimens from the weighing bottles and dry themin the oven at the
specified temperature to constant mass. For 1-mm-thick specimens dried at (50 + 2) °C,(this ustially takes 2 h.
Allow the specimens to cool if necessary, recondition them in accordance with 4.5 and-determinje the mass m5
of each specimen.

NOTE The reconditioning stage may be omitted by agreement between the interested parties.

5.41.58 Measurement of mass only after drying

Alterngtively, immediately after removal from the test liquid, rinse and wipe the specimens in a¢cordance with
4.6.3, then place them in the oven and proceed as in 5.4.1.4.

5.4.2 | Calculation and expression of results

5.4.2.1 Report, as applicable, for each specimenthe mass, in milligrams,
a) bgfore immersion, m;

b) immediately after removal from the liquid,/m,;

c) affer removal, drying and reconditioning, ms.

Calculate, as applicable, the valuyes.of

my —my
and/or
mg — my

and report these values together with their signs.

5.4.2.2 In addition calculate the fnlln\l\ling

5.4.2.21 Change in mass per unit area

For each specimen, calculate the increase or decrease in mass per unit area, expressed in milligrams per
square centimetre, using the following formulae:

— immediately after removal from the liquid (if applicable):

mp —ny
A
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— after removal, drying and reconditioning:

mg —ny
A

where A is the total initial surface area, in square centimetres, of the specimen.
5.4.2.2.2 Percentage change in mass
For each specimen, calculate the percentage increase or decrease in mass using the following formulae:

— immediately after removal from the liquid (if nppli(‘nhlp)'

—_ﬂx100
iy

— after remqval, drying and reconditioning:

—_ﬂx100
my

5.4.2.3 In| every case, calculate the arithmetic mean of the results fér specimens taken from the same
sample.

5.5 Determination of changes in dimensions
5.5.1 Procedure

5.5.1.1 Conditioning

Condition the $pecimens in accordance with 4.5 and.select the test conditions in accordance with 4.1 to]4.3.
5.5.1.2 Meagurement of initial dimensions
5.5.1.2.1 Square specimens

Mark the four [sides of the specinien and measure the length of each side to the nearest 0,1 mm, usjng the
calliper gauge] Record the mean; ;.

Measure, to the nearest 0;84-mm, the thickness of the specimen at four marked points situated at least 10 mm
from the edgeg of the spetimen, using the dial micrometer. Record the mean, .

5.5.1.2.2 RTds and profile sections

Measure and record the length I, of the specimen to the nearest 0,1 mm, using the calliper gauge.

Measure the thickness of the specimen at four marked points to the nearest 0,01 mm, using the dial
micrometer. Record the mean, ;.

If the thickness of a profile section is not constant, measure it in two regions of different thickness.

5.5.1.2.3 Tubes

Measure the mean outside diameter d4, the length I/, and the wall thickness 74 as specified in ISO 3126.
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5.5.1.3 Measurement of initial volume

Measure the volume V; of the test specimen at 23 °C, using the graduated glass tube (5.2.3.3).
5.5.1.4 Immersion

Immerse the specimens as indicated in 4.6.2, using a beaker or the apparatus described in 5.2.3.4.
5.5.1.5 Measurement of dimensions immediately after removal from the liquid

After removal from the test liquid, rinse and wipe the specimens in accordance with 4.6.3 and make the same
measurements on each specimen as in 5.5.1.2. Record the mean values, d,, [, and h, or V,, as appropriate.

It is important not to wait before commencing the determination of the dimensions.
5.5.1.4 Measurement of dimensions immediately after removal and after drying
After carrying out 5.5.1.5, dry the specimens in the oven at the specified temperature and for the specified
time, usually for 2 h at (50 £ 2) °C. Allow the specimens to cool if necessary, recondition them|in accordance
with 4.6 and make the same measurements on each specimen as in 5.5.1.2."Record the mean values, ds, I3
and hsor V3, as appropriate.

NOTE The reconditioning stage can be omitted by agreement between the)interested parties.

5.5.1.71 Measurement of dimensions only after drying

Alterngtively, immediately after removal from the test liquidyrinse and wipe the specimens in agcordance with
4.6.3, fhen place them in the oven and proceed as in 5.5.1.6.

5.5.1.8 Measurement of volume of liquid absorbed

Deternfine the amount of absorbed liquid as described in 5.2.3.4, i.e. as the difference betWeen the initial
volumg and the volume remaining after removal of the specimens.

5.5.2 Calculation and expression of results

5.5.21 In addition to reporting-the initial and final dimensions or volumes, or both, expregs the swelling
ratio a$ a ratio or as a percentage’of the initial value:

VoV _ AV =V,

T o

or, expressed as$ a percentage:

Ae

4
T

x100

Q:

A swelling ratio of zero signifies that the liquid has had no effect.
5.5.2.2 Calculate the arithmetic mean of the results relating to specimens taken from the same sample.

5.5.2.3 If applicable, plot graphs of the results as a function of the immersion time (see 4.7.2).
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5.6 Determination of changes in colour or other appearance attributes

5.6.1 Gene

ral

Examination of changes in colour or other appearance attributes may be conducted together with the other
tests described in this International Standard, or they may be carried out separately. In every case, prepare

supplementary

specimens for comparison.

5.6.2 Procedure

5.6.2.1 If the changes in colour or other appearance attributes are determined as a complement to one of
the tests specified in this International Standard, use the procedure specified for that test.

5.6.2.2 If
general proceq

ISO 4582 and [record any changes in the following properties:

5.6.2.3 E

a) colour:
— by ing
— by vig

b) other appgarance properties:

— by ing
— by vig

—

— g
— H

using

the changes in colour or other appearance attributes are determined separately,-Use the
ure (see Clause 4), subject to agreement between the interested parties.

amine each specimen, in comparison with an untreated specimen, in ‘\accordange with

trumental methods;

ual assessment using a grey scale;

trumental measurements (gloss, transparency);

ual assessment of the changes in the following appearance properties:
evelopment of crazing and cracking;

evelopment of blisters, pitting and ‘ether similar effects;

resence of material which can‘be easily rubbed off;

hcky appearance;

elamination, warping or other deformation;

artial dissolution;

the nefation scale given in Table 1.

12

Table 1

Qualitatively estimated changes

none
barely perceptible
slight
moderate

substantial
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5.6.3 Expression of results

Express the results in accordance with ISO 4582 and, in the case of visual assessment of appearance
properties, by the notation scale given in Table 1.

Report separately the results relating to specimens that have been simply immersed and wiped dry and those
relating to specimens that have also been oven-dried and reconditioned.

6 Determination of changes in other physical properties

6.1 General

The prpperties investigated may include mechanical, electrical, thermal or optical properties,

6.2 Apparatus
6.2.1 | Apparatus specified in 5.2, excluding the balances unless required forspecial cases.

6.2.2 | Additional apparatus, as specified in the appropriate International Standards for the dgtermination of
the prgperties under investigation.

6.3 Test specimens

6.3.1 |Shape and dimensions

The spgecimens shall have the shape and dimensionsZspecified in the relevant International Stgndards for the
determjination of the properties under investigation.

If sevefral sizes of test specimen are allowed;\it is recommended that the size having a thickness nearest to
4 mm be chosen (see Note to Clause 3).

6.3.2 |Preparation
Follow|the instructions in the relevant International Standard.
Certain properties are very-sensitive to internal stresses in the test specimens. Consequenily, in order to

evaluafe end products;it/is recommended that specimens taken from these products be usgd rather than
specially moulded or extruded specimens.

6.3.3 |Number

Preparnethe number of specimens specified in the relevant International Standard. In the cade of tests that
alter the-test-speci j i e i e iti j e as controls.

6.4 Procedure
6.4.1 Conditioning and measurement of initial values

Condition the specimens in accordance with 4.5 and select the test conditions in accordance with 4.1 to 4.3.

Determine the initial values of the selected physical properties in accordance with the relevant International
Standards.

Immerse the specimens in the test liquid as indicated in 4.6.2.
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6.4.2 Measurement immediately after removal from the liquid

After removal from the test liquid, rinse and wipe the specimens in accordance with 4.6.3 and remeasure the

properties as i

n6.4.1.

If the liquid used in the test is volatile at ambient temperature, start determining the properties within 2 min to
3 min after removal of the specimens from the liquid.

6.4.3 Measurement after removal and after drying

After carrying out 6.4.2, dry the specimens in the oven, maintained at the specified temperature, for the

specified time
cool if necess
the relevant In

NOTE The

6.4.4 Measu

Alternatively, i
4.6.3, then pla

6.5 Calculd

6.5.1 Calcul

Calculate, as 4

Yy
Y,
Y3

6.5.2 For pr

final percentad

% 100
Y1

¥ 100
Y1

These percen

the v

the v

the v

o

+ +

ry, recondition them in accordance with 4.5 and remeasure the properties in accordan
ernational Standards.

econditioning stage can be omitted by agreement between the interested parties.

rement only after drying

mmediately after removal from the test liquid, rinse and wipe the specimens in accordan
Ce them in the oven and proceed as in 6.4.3.

tion and expression of results

pte the values of the properties as specified in the releyant International Standards.
pplicable, the average values of:

alue of the property for each specimen befare'immersion (or of the control specimen);
alue of the property for each specimen-immediately after removal from the liquid;
alue of the property for each specimen after removal, drying and reconditioning.

bdictable properties (i.e. thase which vary in accordance with a well defined law), calcul
e value of each property with respect to the initial value#) using the following formulae:

for the percentage ‘change after removal from the liquid;

for the'percentage change after removal, drying and reconditioning.

ens to
ce with

Ce with

ate the

ages may be greater than. equal to or less than 100 %. A value of exactly 100 % signifi

es that

the liquid has had no effect.

6.5.3 If appl

icable, plot graphs of the results as a function of the immersion time.

7 Precision

No relevant precision data are currently available. When interlaboratory data are obtained, a precision

statement will

be added.

4)

14

This calculation has no significance for properties which vary arbitrarily.
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Test report

The test report shall include the following information:

a)
b)
c)

d)

)
k)

a reference to this International Standard;
all details necessary for complete identification of the material or product tested;
the type of specimen used, its method of preparation, its dimensions, surface condition, etc.;

the conditioning procedure used;

the test liquid used, the immersion temperature and the immersion time(s), and any other applicable
cdnditions (illumination or darkness, exposure to vapour, etc.);

thé temperature and length of any drying procedure used;
thé methods of visual examination used;
the properties investigated and the methods of test used;

the results obtained, determined in accordance with 4.7, 5.4.2, 5/5:2, 5.6.3 and/or 6.5, as applicable, plus,
if prepared, graphs of the results as a function of time;

if fequested, the result of the examination of the test liquid“after the test;

arny occurrence likely to have had an effect on the results.
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Annex A
(normative)

Types of test liquid

A.1 Tables A.1 and A.2 provide details of laboratory chemicals and miscellaneous products which may be
used as test liquids by agreement between the interested parties.

All laboratory

The quality, re
subject to agrs

WARNING —
dangerous ar

A.2 The haz
are indicated i

A Produ
or clot

B Flamn

C Produ

ement between the interested parties.

d should be undertaken only under the supervision of an experienced chemist.
ards associated with the handling of these products, together with the precautions to be
N the tables by the following key:

ning. Use safety pipettes only.

able products, not to be handled near a source of igfition.

16

ference and/or composition of any of the miscellaneous products used shall, if n€cessary, be

The preparation of certain of these liquids by dilution of concentrated products ¢an be

taken,

Cts that are corrosive to various degrees and which should .never come into contact with the skin

bts that give off irritant or toxic fumes and which should be handled only under an effjciently
ventilated hood.
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