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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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[ water resistance tests.

sing,

This third e
revised. Thd

lition cancels and replaces the second-edition (ISO 15487:2009), which has been techn
main changes compared to the previous edition are as follows:

cally

in Claus|
appearsg
physica

e 1, the appearance assessment has been extended to colour change, pilling, fuzzing, matting
nce of fabrics, damage of components (buttons, press fasteners, slide fasteners, etc.) and
garment changes (e.g. spirality);

in Clau been

renumb

be 3, the term “durable press” has been deleted and the succeeding terms have
ered;

in Claug have

been sp

J?

anew informative Annex B showing an example of appearance rating has been added;

e 6, the distinction of preparation of different test specimens (fabrics, garments, etc.)
pcified;

in74,t
list of a

e use/of manikin for the garment assessment has been introduced, and a (non-exhaus
pearance changes (Table 1) for the qualitative method of the assessment has been add

tive)
led;

— new references have been added in the Bibliography.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Textiles — Method for assessing appearance of apparel
and other textile end products after domestic washing
and drying

1 Scope

This
end
incl
flat f]
dam

This
for s
they
conty

oducts after one or several domestic washing and drying treatments. The appearan

r
Liies colour change, pilling, fuzzing, matting appearance of fabrics, smoothness ap

pbric and seams, and the retention of pressed-in creases in garments and @ther textj
hge of components - buttons, press fasteners, slide fasteners, etc.

document is applicable to any washable textile end product of any fabric construction
eaming and creasing are not included since the purpose is to evaluate textile end
are supplied from the manufacturer or as ready-to-use. Techniques for seaming and
rolled by fabric properties.

document specifies a method of test for evaluating the appearance of apparel and pther textile

re evaluated
pearance of
le products,

Techniques
products as
Creasing are

This|method has been developed primarily for use with domeéstic washing machines of Type B as
defirled in ISO 6330, but it can be used with any type of maghine defined in ISO 6330.

It is [recognized that prints and patterns can mask thie wrinkled appearance present in textile end
products. The rating process is, however, based on the'visual appearance of specimens in¢luding such
effects.

2 Normative references

The following documents are referred-to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendmepts) applies.
ISO 105-A03, Textiles — Tests for colour fastness — Part A03: Grey scale for assessing staining

ISO 139, Textiles — Standard atmospheres for conditioning and testing

ISO 8330, Textiles -< Domestic washing and drying procedures for textile testing

ISO 16322-3, Textiles — Determination of spirality after laundering — Part 3: Woven and knitted garments
3 Terms and definitions

Fort

he purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

I

I

3.1

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

appearance
overall visual impression of garments and other textile end product, quantified by comparison of
individual components with appropriate reference standards

© ISO
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3.2
crease rete

:2018(E)

ntion

<fabrics> visual impression of an inserted crease, quantified by comparison with a set of reference

standards

3.3

dryer crease
<fabrics> sharp fold or line running in any direction in a laundered or dried specimen

Note 1 to entry: Dryer creases are unintended results of restricted movement of specimens in the washer or

the dryer.

34
laundering

<fabric, garments and textile end products> process intended to remove soils and/or stains by treat

(washing) w

3.5
seam smoo
<fabrics> vi

3.6
smoothnes
<fabrics> vi

4 Princi

4.1 Garmg

ith aqueous detergent solution and normally including rinsing, extracting and\drying

thness
Kual impression of flatness of a seamed specimen

5 appearance
sual impression of flatness of a specimen

ple

bnts or other textile end products are subjected-to procedures simulating domestic laund

practices. Onhe of the washing and drying procedures spetified in ISO 6330 is used, as agreed betwee|

interested pprties.

4.2 Garmg¢nts or other textile end products are visually assessed under specified illuming
A supplemeptal spot light suitably placed to-highlight the creased area of the textile is used in c
evaluation.

4.3 Ifrequired, garments or other textile end products are compared visually with plastic smoot}
appearance | replicas, plastic crease replicas and/or photographic seam standards under spe
illumination|

5 Apparaptus

5.1 Washjngand drying apparatus, as specified in ISO 6330.

ment

bring
n the

ition.
"ease

Iness
rified

5.2 Lighting and evaluation area, in a darkened room using lighting arrangement shown in Figure 1
and Figure 2 and comprising the following items. Lamp dimensions should be chosen to extend beyond

the overall s

urface of a test specimen and replicas, when used for the assessment.

5.2.1 Two cool white (CW) fluorescent lamps, placed side by side, without baffle or glass, a minimum
of 2 m in length each.

5.2.2 One

white enamel reflector, without baffle or glass.

5.2.3 One thick plywood viewing board, painted in grey to match grade 2 on the grey scale for
assessing staining specified in ISO 105-A03.

© ISO 2018 - All rights reserved
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5.2.4 One 500 W reflector floodlight and lightshield, for protecting the viewer’s eyes from direct
light for grading creases, as illustrated in Figure 2.

Dimensions in metres
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Key
1 1eplica
2 testspecimen
3 board for viewing
4  gxample of fluorescent lamp placement

Figure 1 — Lighting and viewing arrangement for test specimens for smoothness gnd seam
appearance
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Dimensions in metres

6
5 =)
Key
1 replica
2 testspedirhen
3 light shield
4 500 W reflector floodlight
5 observer
6  arbitrary eye level

Figure 2 — Lighting and viewing arrangement for creases only

5.3 Manikin, three dimensional form (used commonly for tailoring).

4 © ISO 2018 - All rights reserved
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5.4 American Association of Textile Chemists and Colourists (AATCC) standard plastic crease
replicas, prepared for evaluating creases, as shown in Figure 3.

Figure 3 — AATCC standard plastic crease replicas

5.5 | AATCC photographic standards prepared for evaluating seam appearance (single- and
double-needle stitching), as shown in Figures4 and 5.

|

s + (8
)
O

b
-~

Wy f

v

Figure 4 — AATCC standard single-needle seam smoothness photograph
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B

Figure 5 — AATCC standard double-needle seam sm ness photograph

N
5.6 AATCC standard smoothness appearance replicas \E\@pared for evaluating appearande, as
shown in Figure 6 (see also Annex A). B\

NOTE D¢tails of the source of supply can be obtained fic@ the Secretariat of ISO/TC 38/SC 2.

Figure 6 — AATCC standard 3D smoothness appearance replicas

6 Test specimens

6.1 For garments or textile end product tests

Select three items for testing.

6 © ISO 2018 - All rights reserved
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For fabric tests

Prepare three test specimens, each measuring 38 cm x 38 cm, cut parallel to the length direction,
pinked to prevent fraying and marked to indicate the length direction

7 Procedure

7.1

Washing and drying

Wash and dry the specimens in accordance with one of the procedures specified in ISO 6330, as agreed

betwieen the interested parties.

If required, repeat the selected washing and drying cycle four times to give a total of-five cy

If dryer creases develop in specimens after any drying cycle except the last, they shall b
an attempt made to remove the creases prior to additional washing and drying:<No attem

wri

7.2

Cond
hang

7.3

Thre
a)

les or creases shall be made after the fifth cycle of drying.

Conditioning

ition the test specimens for 4 h in the standard atmospheréspecified in ISO 139, by |
er, straightening and smoothing facings, seams, etc.

Observation

e observers shall rate each treated test specimeh’independently, as follows:

The overhead fluorescent light (5.2.1) shall b&‘the only light source for the viewing boar

b)

A

\

ther lights in the room shall be turned pff except when rating crease appearance. In t
loodlight with reflector and light shield«(5.2.4), positioned as shown in Figure 2, is als

abrics shall be placed on to theviewing board. Garments and other end use items sh
n or close to the viewing boardthat, as far as possible, the observer views them i
lacement in which they aresencountered in use.

The observer shall stand_directly in front of the specimen, (120 + 3) cm away from t

when relevant, from(thé manikin. It has been found that normal variations in the h

observer above and below the arbitrary 1,5 m eye level have no significant effect on the

rcles.

e rewet and
t to remove

anging on a

d (5.2.3). All
hat case, the
b required.

11l be placed
| the spatial

he board or,
eight of the
srade given.
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7.4 Appearance assessment (qualitative method)

7.4.1 Mount the test specimen on the viewing board as illustrated in Figure 2 (fabric) or on manikin
(garment) as illustrated in Figure 7.

-,

N

i A

Key
R replicas (in different consecutive grades)

Figure 7 — Example-of 4 garment on a manikin

7.4.2 Thelfloodlight with reflector and {ightshield shall be positioned in the viewing area, as shoyn in
Figure 2, and used during the rating process.

7.4.3 Confine observations to.the)change of the appearance, based on the Table 1.

Table 1 — Change in appearance

Change in appearance Examples Garments Fabrics

colour Colour change

Staining Applicable Applicablg

Printing pattern

fabric Smoothness

Pilling

- Applicable Applicable
Fuzzing

Matting

seams Smoothness

Slippage

Applicable Not applicable

8 © ISO 2018 - All rights reserved
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Table 1 (continued)
Change in appearance Examples Garments Fabrics
components buttons Breakage
press fasteners Detachment
slide fasteners Damage
Z:«?h and close fasten- Colour change
labels Detachment Applicable Not applicable
Fraying
Printing removal
embroidery Colour change
Dimensional change
others
garment structure Spirality Applicable Notppplicable

7.4.4
spec

1-S
3-M
5-N

NOT]H
scher]

Assign the qualitative rating that most closely matches the‘change in appearancg
men in comparison with its initial state. The qualitative rating is‘based on the following

bvere or distinct change in appearance
oderate change in appearance
o change or negligible change in appearance

The values of the qualitative rating have(®een chosen in order to be consistent with ¢
hes commonly used in textile sector. As decision‘aid tools related to the qualitative rating:

Subsg
explo

7.5

7.5.1

— Ir some specific appearance, optional grading procedures are described in 7.5, 7.6, 7.7, 7.8, 7.9;

r change of the garment spirality, Optional procedure is described in 7.10.

quently, for textile end products, the optional overall appearance rating is described in 7.11
itation of the qualitative rating results.

Grading of the smoothness appearance (optional)

leng
the
facili

7.5.

h in the vegtical direction or mount the test specimen (garment) on the manikin pla
iewing board. Place the most similar 3D plastic replicas (5.6) on each side of the test
ate comparative rating.

e of the test
expressions.

ther grading

based on the

Mount the-test specimen (fabric) on the viewing board as illustrated in Figure 1, with the fabric

ced close to
specimen to

fabrics, it is

understood that these wrinkled surfaces do not duplicate all possibilities of fabric surfaces. The replicas
shall be used as guides that represent various levels of fabric smoothness or freedom from wrinkles. The
observer should mentally integrate the degree and frequency of wrinkles in the specimen in order to
determine a level of smoothness that can be identified with the SA replica number which most closely
represents that smoothness appearance level (see Table 2).

7.5.3 Assign the numerical grade of the replica which most closely matches the smoothness appearance
of the test specimen.

© ISO

2018 - All rights reserved
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7.5.4 SA-5 grade is equivalent to SA-5 replica and represents the smoothest appearance, while an SA-1
replica represents very poor appearance.

Table 2 — Fabric smoothness grades by SA replica equivalents

Grade Description

SA-5 Equivalent to the SA-5 replica. Very smooth, pressed, finished appearance.

SA-4 Equivalent to the SA-4 replica. Smooth, finished appearance.

SA-3,5 Equivalent to the SA-3,5 replica. Fairly smooth but non-pressed appearance.

SA-3 Equivalent to the SA-3 replica. Mussed, non-pressed appearance.

SA-2 Fquivalent to the SA-2 replica. Rumpled, obviously wrinkled appearance.

SA-1 Equivalent to the SA-1 replica. Crumpled, creased and severely wrinkled appearance.

7.5.5 If drjyer creases are present on any specimens to be evaluated, take care in ratingtthe specirhens.
Some dryer|creases can be disregarded (generally called “reading out”). When thégrade of a dryer-
creased spe¢imen differs from the other specimens by more than one grade, the test should be rep¢ated
with new specimens, taking all precautions to avoid the occurrence of dryer creases.

7.6 Grading of the appearance of seams (optional)

7.6.1 Mount the test specimen (fabric) on the viewing board as illustrated in Figure 1 with the segm in
the vertical direction or mount the test specimen (garment) on the'manikin placed close to the vigwing
board. Placg the appropriate single- or double-needle standand, seam smoothness (SS) replicas bgside
the specimeh in order to facilitate comparative rating.
7.6.2 Confine observations to the area influenced by ‘the seam and disregard the appearance df the
surrounding fabric.
7.6.3 Assign the numerical grade of the photographic standard (5.5) that most closely matches the
appearance jof the seam in the test specimen.
7.6.4 A sdam smoothness grade of'SS-5 is equivalent to the appearance of Standard No. 5, the| best
level of seam) appearance; a seam,smoothness grade of SS-1 is equivalent to that of Standard No. 1, which
represents g very poor level of seam appearance.

7.7 Grading of the appearance of creases (optional)
7.7.1 Mount the test'specimen (fabric) on the viewing board as illustrated in Figure 2 with the cfease
in the verticpl dir&etion or mount the test specimen (garment) on the manikin placed close to the vigwing
board. Place|the most similar 3D plastic crease replicas (5.4) on each side of the test specimen to faci|itate

comparativ

ehi,

ratfing Mountrenlicac 1l 2 and S antholaft and 2 and 4 an tho i
ot g o ue e pirca 5o e o Ot e e S - oeh g

7.7.2 The floodlight with reflector and lightshield shall be positioned in the viewing area, as shown in
Figure 2, and used during the rating process.

7.7.3 Confine observations to the crease itself and disregard the appearance of the fabric.

7.7.4 Assign the numerical grade of the replica that most closely matches the appearance of the crease
in the test specimen.

7.7.5 A crease retention grade of CR-5 is equivalent to the appearance of Standard No. 5, the best level
of crease appearance; a crease retention grade of CR-1 is equivalent to that of Standard No. 1, which
represents a very poor level of crease appearance.

10
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7.8 Grading of the pilling, fuzzing or matting appearance (optional)

7.8.1 Mount the test specimen (fabric) on the viewing board as illustrated in Figure 1, with the fabric
length in the vertical direction or mount the test specimen (garment) on the manikin placed close to the
viewing board.

7.8.2 The observer should mentally integrate the degree of the disorientation of the fibres in the
specimen in order to determine a level of pilling, fuzzing or matting (see Table 3, Table 4, Table 5,
respectively).

7.8.3 Assignthe numerical grade which most closely matches the pilling, fuzzing or matting appearance
of the test specimen, or assign a grade midway between those whole-number standards.which have no
half-humber standards separating them if the appearance of the test specimen warrants‘it.

7.8.4 Grade 5 represents the initial appearance, while Grade 1 represents very poor appedrance.

Table 3 — Fabric pilling grades

Grjade Description

No change

Slight surface pilling, Partially formed pills

Moderate pilling. Pills of varying size and density partially covering the specimen surface

Distinct pilling. Pills of varying size and density,covering a large proportion of the spedimen

RIN|W[>]OT

Severe pilling. Pills of varying size and density covering the whole of the specimen surface
NOTE Source: ISO 12945-3.

Table 4 «*Fabric fuzzing grades

Grade Description
5 No.change
4 Slight surface fuzzing
3 Moderate surface fuzzing
2 Distinct surface fuzzing
1 Dense surface fuzzing
NOTEY Source: ISO 12945-3.

Table 5 — Fabric matting grades

Grade Description
5 No change
4 Slight surface matting
3 Moderate surface matting
2 Distinct surface matting
1 Dense surface matting
NOTE Source: ISO 12945-3.

7.9 Grading of the colour change and staining (optional)

7.9.1 Mount the test specimen (fabric) on the viewing board as illustrated in Figure 1, with the fabric
length in the vertical direction or mount the test specimen (garment) on the manikin placed close to the
viewing board.

© ISO 2018 - All rights reserved 11
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7.9.2 The observer should mentally integrate the degree of the change of colour or staining of the
specimen in order to determine a level of change, using the grey scales as described in ISO 105-A02 and
ISO 105-A03.

7.9.3 Assign the numerical grade which most closely matches the colour appearance of the test
specimen.

7.9.4 Grade 5 represents the initial appearance, while Grade 1 represents very poor appearance.

7.10 Evaluation of the spirality (optional)

Evaluate the spirality according to ISO 16322-3.
7.11 Appearance rating of textile end products (optional)

7.11.1 Thefindividual components to be evaluated in each test item shall be determihed and enterefl in a
rating chart|(see Table 6).

7.11.2 If it|is desired to designate certain components as more or less ‘important to the oyerall
appearance pf the item, weighting factors should be added to the ratingchart.

7.11.3 The[weighting factors to be assigned to each component aré:
3 - Very impjortant to overall item appearance
2 - Moderatgly important to overall item appearance

1 - Slightly important to overall item appearance

7.11.4 Mount the item on the viewing board:so'that the centre of the area or component to be frated
is approximately 1,5 m from the floor as illustrated in Figures 1 and 2. Place the appropriate 3D plastic
replicas or ghotographs in proper position to facilitate comparative rating (see 7.4, 7.5 or 7.6).

Table 6 — Rating chart

Conjponent s Point
| . . Weighting factor Average grade ]
(characteristic, attribute) value
X =
X =
X =
X =
X =
Percentile
1 X =
value
Total point value
o _ _ — x100=.%
Total weighting factor | x5 | = Maximum point value

Example(s) of calculation is given in Annex B.

7.11.5 If the item is exceptionally large, such as a sheet, comforter, bedspread, curtain or drapery, fold
the item lengthwise to produce a panel of half the original width. Place this half-panel over a rod so
that the fabric length is vertical and the folded item is in equal quarters. The rod should be sufficiently
long to accommodate the half-width item. Attach the rod with the large item to the rating board at

12 © ISO 2018 - All rights reserved
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approximately 1,8 m from the floor. Position the standard replicas or photographs in such a way as to
facilitate comparative rating. Evaluate the area across the full width of the quartered panel at the same
eye level as the replicas. Evaluate all four quarters in the same manner and report the average grade for
each component evaluated in the test item.

8

Expression of results

Average the nine observations made by the three observers on the set of three test specimens for each
of the evaluation procedures specified in 7.4, 7.5 and 7.6. Using either Option 1 or Option 2, report the
three averages to the nearest half-rating.

a)

b)

9

ption 1: Using weighting factors

otal the weighting factors assigned to each component in the rating chart (see ]
ultiply by 5. This gives the maximum point value achievable by the item; Multiply

able 6) and
the average

rade recorded for each component by its assigned weighting factor. Totalthese values to obtain

he actual point value achieved by the item. Report as the percentile value of the item
btained by dividing the actual point value by the maximum point valtie achievable and
y 100. This value is the unit of measure of this test method.

Dption 2: Calculate and report average grades for each individualcomponent of each tej
the average grade column of the rating chart.

r

[est report

The test report shall include the following information:

a)
b)
‘)
d)
e)
f)

g)

h)

a reference to this document, i.e. ISO 15487:2018;
etails of the sample evaluated;
Ietails of the washing and drying precedures used as specified in ISO 6330;
tthe number of washing and dxying cycles used;
dppearance change types (Table 1);

if fraying occurs in laundering at seams or elsewhere within the product, a record of
4dnd amount;

if required, the value calculated according to Clause 8, a) or the average grades calculatg
tlo Clause 8 b);

details'ef'any deviation from the specified procedure.

the number
multiplying

titem using

the location

bd according
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