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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.
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INTERNATIONAL STANDARD IS0 17228:2015(E)

Leather — Tests for colour fastness — Change in colour
with accelerated ageing

1 Scope

This International Standard specifies various ageing procedures to obtain an indication of the changes
that poutdoccurwherr feather s exXposed to a Certailr envIToImert for a profonged tinme: Oyer time, the
surfgce colour of leather and the leather itself change due to ageing and to the action of the/syirroundings
on the leather. The test conditions to be used depend on the type of leather and its intended use.

This|procedure can also be used to age specimens for the test of dimensional €hange 4ccording to
ISO 17130.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunient and are
indigpensable for its application. For dated references, onlythe edition cited applies. For undated
referfences, the latest edition of the referenced document (including any amendments) applies.

ISO 105-A01, Textiles — Tests for colour fastness — Part A01:General principles of testing
ISO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change fn colour
ISO 105-A03, Textiles — Tests for colour fastness.<<Part A03: Grey scale for assessing staining

ISO 105-A04, Textiles — Tests for colour fastness — Part A04: Method for the instrumental dassessment of
the degree of staining of adjacent fabrics

ISO 105-A05, Textiles — Tests for colour fastness — Part A05: Instrumental assessment of chapge in colour
for determination of grey scale rating

ISO 4418, Leather — Chemical, physical and mechanical and fastness tests — Sampling locatign
ISO 4419, Leather — Physiedl and mechanical tests — Sample preparation and conditioning

ISO 17130, Leather = Physical and mechanical tests — Determination of dimensional change

3 Principle

A tedt specimen of leather is exposed to at least one of the three following conditions:

— heat(see Clause 6J;
— heat and humidity (see Clause 7);
— cycles of different temperature and humidity (see Clause 8).

One or more of these procedures may take place simultaneously. The change in colour of the specimen
is assessed with the standard grey scale and, if applicable, any changes in the finish or appearance are
noted.

These procedures can also be used to prepare the leather specimen for other physical or fastness tests
after accelerated ageing. The assessment of dimension change is described in ISO 17130.

NOTE Accelerated ageing tests are for guidance only and they are not necessarily representative of long term
use at ambient temperatures.

© IS0 2015 - All rights reserved 1
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The general colour fastness testing principles shall be in accordance with those described in ISO 105-
A01, taking into account that the substrate is leather.
4 Apparatus

Use normal laboratory apparatus and the following:

4.1 Oven, fitted with a central rack, capable of maintaining a temperature within +2 °C of the defined
temperature. The oven should have a vent, preferably with a circulating fan, and an inside made of inert
materials.

4.2 Climalte chamber, fitted with a central rack, capable of maintaining a temperature within'+2|°C of
the defined femperature and a relative humidity within +5 % of the defined relative humidity.

4.3 Suita(})le system for holding the specimen and preventing contact with the pven or climate
chamber sides.

4.4 Grey scale for assessing change in colour, complying with ISO 105-A02, or an instrumental
system for assessing change in colour, complying with ISO 105-A05.

4.5 Grey scale for assessing staining, complying with ISO 105-A03, 0r an instrumental system for
assessing staining, complying with ISO 105-A04.

4.6 Stop dlock, readableto 1 s.

5 Testspecimens
5.1 Prior to cutting out specimens, condition the piece of leather in accordance with ISO 2419.

5.2 Cut oyt two representative test specimens measuring not less than 100 mm x 100 mm.

If the piece pf leather available for testing is a whole hide or skin, then the specimens shall be taken in
accordance with standard procedures given in 1ISO 2418.

NOTE Ifjother properties, such as dimensional change, are to be measured, then additional test specimens
are used duefto different kind of-Storage during the ageing step.

6 Ageing by heabvalone

6.1 Prindiple

The purpose of this procedure is to simulate ageing by the application of heat. Two different types of
change can be involved:

a) the change in colour of the substances in the leather;

b) the evaporation of volatile substances or the migration of substances, leading to a change in the
colour and/or other properties of the leather or finish.

As both the exposure time and the temperature can be varied, this procedure can be used for a variety
of purposes, including preparing specimens for other tests.

2 © IS0 2015 - All rights reserved
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6.2 Procedure
6.2.1 Pre-heat the oven (4.1) to the desired temperature (see 6.2.3).

6.2.2 Place one test specimen (the reference specimen) in a place where it is protected from light and
kept under standard conditions, according to ISO 2419.

6.2.3 Hang the other test specimen with a clip from, or place it on, the holder (4.3) in the middle of the
oven such that the air has free access to both sides.

Unlefs specilied otherwise, age the specimen under one ol the sets oI conditions indicated Jn Table 1.

Table 1 — Ageing by heat

Method Conditions for ageing by heat Recommended use
6A 24h+1hat60°C+2°C General-purpose ageingconditions
6B 24h+1hat100°C+ 2 °C ig?i;iihc?elg};}i(;yellowing of individual products in
6C 72h+2hat60°C+2°C Extended genetal-purpose ageing
6D 72h+2hat100°Cx2°C Ageing of@utomotive leather
6E 168h+2hat90°C+2°C Extended ageing of automotive leather
6F 168h+2hat60°C+2°C Extended ageing at moderate temperatufre
6G 168h+2hat100°C+2°C Extended ageing at elevated temperaturg
6H 4h+0,2hat100°C+2°C Short ageing of automotive leather
6] 144h+2hat100°C+2°C Ageing of automotive leather
6K 168 h + 2 h at 120 °G.4 25C Eggr;ﬁ;iigiﬂgeof automotive leather aft

The sets of conditions given in Table thave been selected to provide a range of conditions for different
applications. If other conditions ate used, then they shall be clearly noted in the test report

6.2.4 After the period of time has elapsed, remove the test specimen from the oven. Allow the specimen
to copl. Then, recondition'‘bath the test and the reference specimen under standard conditiops according
to ISP 2419 for 24 h.

6.2.§ Either vistally assess the colour difference between the aged specimen and the reference
specimen usingythe appropriate grey scale in accordance with ISO 105-A02, (4.4) or alternatively, assess
the grey scale colour difference instrumentally in accordance with ISO 105-A05, (4.4). If required, e.g.
for lipht<oloured leathers, ISO 105-A03, (4.5), or instrumentally with ISO 105-A04, (4.5), can be used to
assegstthe grey scale colour difference.

NOTE In the case of undyed leather, the change in colour is often referred to as yellowing. See Annex A for
further details.

6.2.6 If required, compare the aged specimen with the reference specimen and note any visually
apparent changes in appearance, hue, or shrinkage and comment on any change in flexibility as assessed
manually.

© IS0 2015 - All rights reserved 3
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7 Ageing by heat and elevated humidity

7.1 Principle

This procedure is similar to the application of heat, but the moisture present acts as a mild hydrolysing
agent, thus simulating ageing at ambient conditions with some degree of humidity. At high humidities,
some substances can migrate to the surface.

As different levels of humidity can be used, and the time and temperature can be varied, this procedure
can be used for a variety of purposes, including preparing specimens for other tests.

7.2 Procedure
7.2.1 Brinlg the climate chamber (4.2) to the desired temperature and humidity (see 7.23).

7.2.2 Placp one test specimen (the reference specimen) in a place where it is protected from light and
kept under gtandard conditions according to ISO 2419.

7.2.3 Hang the other test specimen with a clip from, or place it on, the holdér (4.3) in the middle ¢f the
climate charhber such that the air has free access to both sides.

Unless specified otherwise, age the specimen under one of the sets of«conditions indicated in Tablg 2.
Table 2 — Ageing by heat and elevated humidity
Conditions for ageing by heat and
Method elevated relative humidity (r.h.) Recommended use
7A 24h+1hat50°C+2°Cand 90 % r.h.£#5%r.h. |General-purpose ageing conditions
7B 96h+2hat50°C+2°Cand 90 %wh.+5%r.h. |Extended general-purpose ageing
7C 12h+1hat70°C+2°Cand 90 % r.h. + 5% r.h. |Migration test for finished leather
7D 48h+1hat55°C+2°Cand80 % rh.£#5%rh. |Climate test for automotive leather
7E 168h+2hat40°C £ 26Cand 95 % rh. + 5 % rh, |Cxtended climate test for automotive
leather
7F 16h+1hat402C+2°Cand 95 % r.h.£5%r.h. |General-purpose ageing conditions
7G 72h+1hat@0°C+2°Cand 85 % r.h.£5%rh. [Simulate transportin closed container
7H 168h + 2hat'70°C+2°Cand 75 % r.h. £ 5 % r.h.  |Climate test for automotive leather
7] 168 h+2hat70°C+2°Cand 95 % r.h.+5 % r.h. |Climate test for automotive leather

The sets of ¢onditions given in Table 2 have been selected to provide a range of conditions for different
applicationg. [f other conditions are used, then they shall be clearly noted in the test report.

7.2.4 Aftertheperiod of time has elapsed, remove the test specimen from the climate chamber. Allow the
specimen to cool. Then recondition both the test and the reference specimen under standard conditions
according to I1SO 2419 for 24 h.

7.2.5 Either visually or instrumentally, assess the colour difference between the aged specimen and the
reference specimen as described in 6.2.5.

7.2.6 If required, compare the aged specimen with the reference specimen and note any visually
apparent changes in appearance, hue, or shrinkage and comment on any change in flexibility as assessed
manually.

4 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=ba2795028cff9c9f75baf33b54b4e037

8 Cyclic variation in heat and elevated humidity

8.1 Principle
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This procedure is similar to those in Clauses 6 and 7, but the temperature and humidity are varied
cyclically to simulate the changes which could be experienced during a typical day. This procedure is
especially used for automotive leather.

As different levels of humidity can be used, and the time and temperature can be varied, the procedure
can be used for a variety of other purposes, including preparing specimens for other tests.

8.2 | Procedure

8.2.1 Bring the climate chamber (4.2) to the desired temperature and humidity stattihg co

Tablé¢ 3.

8.2.2 Place one test specimen (the reference specimen) in a place wherg-it is protected fr
keptjunder standard conditions according to ISO 2419.

8.2.3 Hang the other test specimen with a clip from, or place it oh, the holder (4.3) in the n
climate chamber such that the air has free access to both sides,

hditions, see

bm light and

hiddle of the

Unless specified otherwise, age the specimen for the givennnumber of cycles under one of the sets of
condjitions indicated in Table 3.

Table 3 — Ageing under cyclic temperature/humidity conditions

Conditions for cycling at various temperatures and

Mpthod relative humidities (r.h.) Recommendgd use
8A One cycle consists of: General-purpose climmate test for
—24h+1hat38°C+2°6dnd 95 % rh. +5%rh.; automotive leather
—24h+1hat100°€%2 °C.
Run three cyclesunder these conditions.
8B One cycle consists of: Extended climate tet for
—4,0h £0:2h at 70 °C £ 2°Cand 20 % rh. + 5 % rh.; ?géoﬁﬁﬁﬁiﬁeriiaﬁ?ﬁrwifri(él:ﬂlngg)
—l6h+'1hat38°C+2°Cand 95 % r.h.+5%r.h,;
~40h+0,2hat-30°C+2°C.
Run 10 cycles under these conditions.
8C One cycle consists of: Simulation of warm,|humid
4 0h 62 b 2t 4626+ 2°C and-90-0br-h—+ 506 - climate for automotive leather

)

—2,0h +0,2 h heating to 120 °C
(above 90 °C, switch humidity control off);

—4,0h+£0,2hat120°C+2°G;

—2,0h+0,2hcoolingto40°C+2°Cand 90 % r.h. +5 % r.h.
(switch humidity control back on only after reaching 40 °C).

Run 20 cycles under these conditions.

NOTE The programming of climate chamber depends on the technical construction. To avoid high humidity at high
temperatures, it is necessary for many climate chambers to switch on the humidity control after high temperature periods
(>100 °C) only after reaching the defined temperature of the wet period.

© ISO 2015 - All rights reserved
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Table 3 (continued)

Method

Conditions for cycling at various temperatures and

relative humidities (r.h.) Recommended use

8D

One cycle consists of: Simulation of warm, humid
—4,0h+0,2hat10°C+2°Cand 92 % r.h.+3 % r.h.;
—2,0h+0,2hat90°C + 2 °C and max. 20 %.

rates of heating: approx. 1,5 °C/min (temperature should not
exceed 50 °C at 40 % r.h. during heating and cooling)

Ry 10 lac (or3f rnoiend 20 elac) undar thaoca
=tk H-F Ree—+ese

climate for automotive leather

XL X
T oy cres—oT T et 5o Cy e

conditions.

8E

Pre-conditioning: Simulation of warm, humid
900 min + 10 min at 23 °C and 50 % rh.; climate for automegyeleath
One cycle consists of:

—29 min heating to 70 °C and 50 % r.h.;
—31 min heating to 120 °C and < 10 % r.h.;
—120 min at 120 °C;

—20 min cooling to 70 °C and 50 % r.h,;
—40 min cooling to 15 °C and 95 % r.h;;
—120 min at 15 °C and 95 % r.h.

Run nine cycles under these conditions.
Post-run:

—29 min heating to 70 °C and 50 % r.h.;
—31 min heating to 120 °C and < 10 % r.h;;
—180 min at 120 °C.

Unless given, the maximum deviations are:
—for time: +2 min;

—for temperature: +2 °C;

—for relative humidity: +5 % r.h.

NOTE The
temperatures
(>100 °C) only

programming of clihate chamber depends on the technical construction. To avoid high humidity af
it is necessary fetr many climate chambers to switch on the humidity control after high temperature pe
after reachingthe'defined temperature of the wet period.

high
riods

The sets of (
applicationg

onditions given in Table 3 have been selected to provide a range of conditions for diff
. If other conditions are used, then they shall be clearly noted in the test report.

erent

8.2.4 Afte

thhanariad oftimahacalancad ramauvathatactcnaciman firam tho climata chamhar Alla

v the
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specimen to cool. Then, recondition both the test and the reference specimen under standard conditions
in accordance with ISO 2419 for 24 h.

8.2.5 Either visually or instrumentally, assess the colour difference between the aged specimen and the
reference specimen as described in 6.2.5.

8.2.6 If required, compare the aged specimen with the reference specimen and note any visually
apparent changes in appearance, hue, or shrinkage and comment on any change in flexibility as assessed

manually.
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9 Testreport

The test report shall include the following information:

a) areference to this International Standard, i.e. [SO 17228;
b) adescription of the type of leather tested;

c) the ageing method selected and the ageing conditions used, i.e. type of ageing, time, temperature,
humidity, and number of cycles (if relevant);

d) the numerical rating obtained for the change in colour of the aged specimen, stating which grey
gcale was used;

e) Irequired, any change in appearance, hue, or flexibility and any shrinkage of the'aged specimen;

f)

g) the dates between which the ageing was carried out.

etails of any deviations from the procedure specified;

© IS0 2015 - All rights reserved 7
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