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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Pills are formed when fibres on a fabric surface “tease out” and become entangled during

wear. Such

surface deterioration is generally undesirable, but the degree of consumer tolerance for a given level of

pilling will depend on the garment type and fabric end-use.

Generally, the level of pilling which develops is determined by the rates of the following parallel

processes:

a) fibre entanglement leading to pill formation;

b) |development of more surface fibre;
c) |[fibre and pill wear-off.

The rates of these processes depend on the fibre, yarn and fabric propertiesExamples
situations are found in fabrics containing strong fibres versus fabric cantaining weal
conkequence of the strong fibre is a rate of pill formation that exceeds the rate of wear-off. T
in an increase of pilling with an increase of wear. With a weak fibre the rate of pill formatios
with the rate of wear-off. This would result in a fluctuation of pilling withan increase of weai
other constructions that the surface fibre wear-off occurs before pill formation. Each of thes
denponstrates the complexity of evaluating the surface change on different types of fabric.

The ideal laboratory test would accelerate the wear processes-a), b) and c) by exactly the g
and would be universally applicable to all fibre, yarn and fabric types. No such test has been
However, a test procedure has been established in which fabrics can be ranked in the san
pilling, fuzzing, and matting propensity as is likely to.@¢cur in end-use wear.

Theg modification to the very widely adopted -Martindale abrasion testing machine on
document is based is described in Reference [8}:

bf extreme
k fibres. A
his results
1 competes
. There are
e examples

ame factor
developed.
ne order of

which this

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=776b75a4924304736b56062aeab468e5



https://standardsiso.com/api/?name=776b75a4924304736b56062aeab468e5

INTERNATIONAL STANDARD

ISO 12945-2:2020(E)

Textiles — Determination of fabric propensity to surface
pilling, fuzzing or matting —

Part 2:
Modified Martindale method

1

Thi
maft

Thd
con
und

ISO

ISO
Ass

ISO
mef

For

ISO

Scope

5 document specifies a method for the determination of the resistance to pilling, fu
ting of textile fabrics using a modified Martindale method.

Normative references

following documents are referred to in the text in such a wdy that some or all of th
Stitutes requirements of this document. For dated referenees;“only the edition cited 4
ated references, the latest edition of the referenced documént (including any amendmen

139, Textiles — Standard atmospheres for conditioning and testing

12945-4, Textiles — Determination of fabric propengity to surface pilling, fuzzing or mattin
bssment of pilling, fuzzing and matting by visual analysis

12947-1:1998, Textiles — Determination Of the abrasion resistance of fabrics by the
hod — Part 1: Martindale abrasion testing apparatus

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

and IEC maintain terminglogical databases for use in standardization at the following ad

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

[EC Electropediaravailable at http://www.electropedia.org/

31
pill
ent
will

hinglifig-of fibres into balls (pills) which stand proud of the fabric and are of such densit
not'penetrate and will cast a shadow

zzing, and

Pir content
pplies. For
[s) applies.

g — Part 4:

Martindale

dresses:

y that light

Note 1 to entry: This change can occur during washing, dry cleaning, and/or wearing.

[SOURCE: ISO 12945-4:2020, 3.1]

3.2

pilling
generation of pills (3.1) over the surface of the fabric

[SOURCE: ISO 12945-4:2020, 3.2]
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3.3
fuzzing

roughing up of the surface fibres and/or teasing out of the fibres from the fabric, which produces a
visible surface change

Note 1 to entry: This change can occur during washing, dry cleaning, and/or wearing.

[SOURCE: ISO 12945-4:2020, 3.3]

3.4

matting

disorientafion of the raiSed fibres of a napped fabric, which produces a visible surface change

Note 1 to enftry: This change can occur during washing, dry cleaning, and/or wearing.

[SOURCE: ISO 12945-4:2020, 3.4]

3.5

pilling ruby

one revolution of the two outer drives of the modified Martindale abrasion machine

3.6

pilling cydle

completior] of the translational movements tracing a Lissajous figure-comprising 16 pilling rubs (3
i.e. 16 revelutions of the two outer drives and 15 revolutions of thé inner drive of the Martin

abrasion tqg

ster

4 Pringiple

A circular {
a wool abr
to rotate d

est specimen is passed over a friction surfacé comprising the same fabric or, when relev|
hdant fabric, at a defined force in the form of a Lissajous figure, with the test specimen
asily around an axis through its centre, perpendicular to the plane of the test specin

Fuzzing, pilling, and matting are assessed visually after defined stages of rub testing.

5 Appa

5.1 Mart
with 5.2.

The test af

ratus

indale abrasion testing machine, as described in ISO 12947-1, modified in accordd

paratus consistsof a base plate carrying the pilling tables and drive mechanism. The d

.5),
lale

ant,
hble
hen.

nce

Five

mechanism consists of two outer drives and an inner drive which cause the test specimen holder gliide

plate to trg

The test sp
every poin

ce a Lissajous figure.

ecimen-holder guide plate is moved horizontally by the drive mechanism in such a way
F of the guide plate describes the same Lissajous figure.

that

The Lissajous movement changes from a circle to gradually narrowing ellipses, until it becomes a
straight line, from which progressively widening ellipses develop in a diagonally opposite direction
before the pattern is repeated.

The test specimen holder guide plate is fitted with bearing housings and low friction bearings which
carry the test specimen holder guide spindles. The lower end of each test specimen holder spindle is
inserted into each corresponding test specimen holder body. The test specimen holder consists of a
body, test specimen holder ring and optional loading weight.

The apparatus is fitted with a pre-settable counting device which measures each revolution of one of the
outer drives. Each revolution is taken as a pilling rub and 16 revolutions as a complete Lissajous figure.

© IS0 2020 - All rights reserved
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5.2 Drive and base plate attachments

5.2.1 Drive

Movement of the test specimen holder guide plate carrying the test specimen holder bearing housings
and bearings and consequently the test specimen holders themselves is performed by the following units:

a) two outer synchronised drive units with the distance of the axis of the drive units from their
central axis of (12 + 0,25) mm;

b) central drive unit, with the distance of the axis of the drive unit from its central axis of
(12 £ 0,25) mm.

Thg maximum stroke of the test specimen holder guide plate in both the length and traversd directions
is (24 + 0,5) mm.

5.2{2 Counter, for counting the pilling rubs and measures to an accuracy of Uxub.

5.2/3 Pilling tables, each consisting of the following elements:
a) |pilling table (see Figure 1);

b) |clamping ring (see Figure 2);

¢) |clamping mechanism to fasten the clamping ring.

5.2/4 Test specimen holder guide plate, comprisinig a metal plate in which three guides|engage the
driye units.

These interact so as to ensure a uniform, smigoth and low vibration movement of the tesf specimen
holdler guide plate.

The test specimen holder guide spindles are located in bearing housings secured to the guide plate,
cenfral to each pilling table. Each bearing housing carries two bearings. The guide spindles shall be
fregly moving and free from play.in-the bearings.

5.2|5 Test specimen holder, for every work station, comprising the following component parts:
a) |testspecimen holdey (see Figure 3);
b) [testspecimerthplder ring;

c) |testspegimmen holder guide spindle.

The test specimen holder complete with guide spindle and test specimen holder ring shall have a mass
of (155 % 1) g.

5.2.6 Loading pieces, comprising an additional loading piece in the form of a stainless-steel disc
which can be applied to the test specimen holder (5.2.5) provided for each working station on the testing
machine (see Figure 4). The mass of the discis (260 + 1) g.

The mass of the complete test specimen holder and stainless-steel disc (415 * 2) g.

5.2.7 Auxiliary device for test specimen mounting, required for mounting the test specimen without
folds on the specimen holder (see Figure 5).

5.2.8 Pilling table test specimen mounting weight, complete with handle, required for mounting
the test specimen or abradant without folds or creases on the pilling table. The mounting weight mass is
(2,5 £ 0,5) kg and diameter (120 + 10) mm.

© IS0 2020 - All rights reserved 3
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Dimensions in millimetres

$121 +0,5
@,
\’fau
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f
®133 +0,5
Figure 1 — Pilling table
Dimensions in millimdtres
®136 +0,5
®127 0,5
@,
\"ao
w2
| Z | |
| ’ | |
| |

Figure.2+~ Clamping ring
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Dimensions in millimetres

10

28

$19

86

Figure 3 — Test specimen holder body
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Dimensions in millimetres

6,2

Figure 4— Additional loading weight
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Dimensions in millimetres
®100

50

/
Lo

Figure 5 — Auxiliary device for test specimen mounting

6 Auxiliary materials

6.1 Felt, in the form of circles as specified in ISO 12947-1, serving as a support material for the two
test specimens. They have the following dimensions:

a) top (test specimen holder): (90 + 1) mm diameter;

© IS0 2020 - All rights reserved 7
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b) bottom (pilling table): (140*8 ) mm diameter.

If the felt exhibits a change in mass and/or thickness such that it no longer meets the requirements of
[SO 12947-1:1998, Table 2 then it shall be replaced.

The felt shall not show any visible surface changes like thin or thick places.

6.2 Abradant, against which the test specimen is abraded, normally the same as the fabric under test.

Under certain circumstances, e.g. upholstery fabrics, the wool abradant fabric specified in ISO 12947-1

isused. Th

aafabeoador L 11 Lo oo d ack ran

Circles of t

are mountg

Lo 0 oy
FCTTOTCCUT aoT ataliTc STIalT oL S TtatC U I e tCSTT o pPoOTx

he abrading fabric measuring (140 +8 ) mm in diameter or (150 * 2) mm in length dndw

ed on each abrading table.

7 Preparation of test specimens

7.1 Pretreatment of the laboratory sample

Laboratory

r samples may be pretreated by washing or dry-cleaning before’cutting the test specim

using condlitions appropriate for the fabric end use or conditions agreed upon between the interes
nen pretreated, the evaluation of the tested specimen from the pretreated laboratory sample

parties. W1
is done in ¢

If there is
testedasr

Regardless

NOTE
suitable.

’

omparison with that laboratory sample.

ho specific pretreatment agreed upon between thie interested parties, the test specime
pceived.

of the pretreatment, samples shall be condifioned according to Clause 8 prior to testing,

'he procedures of the pretreatment described in ISO 6330 or in the respective part of ISO 3175 ca

7.2 Samipling of test specimens

Take speci
of a garme
areas with,
the selvedg

Handle the

The test sp

to prevent

mens from areas evenly-spaced across the width of the fabric or from three different pa
ht. Stagger specimens-in such a manner that no two specimens contain the same yarns. A
wrinkles and other.distortions. Unless otherwise specified, do not cut specimens nearse
e than one-tentlrthe width of the fabric.

specimen byapplying minimal tension to avoid stretching.

ecimen for the test specimen holder is a disc of (140*8 ) mm diameter. If necessary, in of

thedoosening of the fibres/yarns that can interfere in the zone of friction with the specin

leading to

billing, the edges of the test specimens may be secured (e.g. by gluing, with adhesive tapg

dth

bns,
ted

n is

h be

hels
roid
r to

der

nen,

).

The test specimen for the pilling table can optionally be (140*3 ) mm in diameter or (150 + 2) mm in
both the length and width.

7.3 Number of test specimens

At least three sets of test specimens are required where one complete set comprises one test specimen
for the test specimen holder and one for the pilling table. Where the wool abradant fabric is used on the
pilling table, at least three test specimens of the fabric under test are required for the test specimen
holders. If testing more than three test specimens, an odd number of test specimens shall be used. A
further cut specimen is necessary for comparative assessment against the tested specimen.

© IS0 2020 - All rights reserved
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7.4 Marking the test specimens

Before sampling, mark each test specimen and the laboratory sample (including the reference test
specimen), at the same point, on the back of the fabric to be assessed. This ensures that the test
specimens are aligned in the same thread direction in the assessment. The mark shall not influence the

test

8

in any way.

Conditioning and testing atmosphere

The standard atmosphere for conditioning and testing textiles as defined in ISO 139 shall be used.

Thd

9

9.1
Che

Ass
soil

Int

Wi
extq

—

9.2

9.2

Ren
aux
Pos
isla

Inv
Pla

dra
test

Plag
the

Procedure

General

ck the Martindale abrasion testing machine for correctness in accordance with ISO 1294

ess the felts (6.1), serving as a support material, after every piling test and replace in t
ng or wear.

he case of the use of a wool abradant fabric during the pilling test, it should be changed after

h lightweight knitted fabrics, particular care shall be'taken that the test specimens are
ended.

Mounting the test specimens

1 Mounting the test specimen in the test specimen holder

hove the test specimen holder fing and guide spindle from each test specimen holdel
iliary device for test specimen ‘mounting (5.2.7), small diameter uppermost on a bench
tion a test specimen holderring on the angled surface of the auxiliary device, roll ring d
cated on the large paralel-diameter at the base.

b1t a test specimen holder and place a (90 + 1) mm diameter disc of felt centrally in the reg
ea (140+8 ) mni-diameter test specimen face up centrally over the felt and allow excess

specimen holder ring locates.

e thelarge diameter end of the auxiliary device on top of the face of the specimen holder
felt'and the specimen. The mass of the auxiliary device and its overhang over the edge of

the

test specimens and abradant (when used) should be conditioned for at least 16 h prior t(l) testing.

7-1.

he event of

every test.

not visibly

. Place the
table top.
wn until it

essed face.
material to

be over the tést'specimen holder edge. Ensure the test specimen fully covers the groove i which the

containing
the face of

specimen holder act to equalize tension across the specimen surface. Roll the specimen

holder ring

onto the specimen holder so that it locates in the specimen holder groove, thus retaining the specimen

and

felt under equal tension.

Repeat the procedure for the remaining test specimen holders. Place the loading piece (5.2.6) when
required (see Annex A), over the test specimen holder guide spindle bush and locate in the recess of the
test specimen holder.

9.2.

2 Mounting the test specimen on the pilling table

Place a (140 +g ) mm diameter piece of felt [6.1 b)] on the pilling table. Place the bottom test specimen

or, when relevant, the wool abradant with the surface to be rubbed facing upwards, on the felt. Load
with the mounting weight (5.2.8) and secure with the clamping ring.

©IS
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9.3 Pilling test

Run the test until the end of the first rubbing stage is reached (see Annex A). Carry out the first
assessment in accordance with Clause 10 without removing the test specimen from the test specimen
holder, clear away loose parts of the surface for the purpose of assessment.

Following assessment, replace the test specimen holders in the testing position from which they were
taken. As required, continue the test, assessing at each rubbing stage until the end of the final rubbing
stage is reached as described in Annex A.

Gently remove loose fibres or debris from the surface of the abradant.

Sometimey, test specimens cannot be assessed because there is a binding in the friction zone between
the fibres ¢f both top and bottom test specimens. In this case, it shall be reported the results-up to that
stage and that “due to binding between fabrics, the test specimen cannot be assessed”.

10 Assegsment of pilling, fuzzing and matting

The visualfassessment of pilling, fuzzing and matting, respectively, shall be ¢apried out according to
ISO 1294544.

If agreed between interested parties, the assessment may be additienally carried out according to
instrumental assessment.

11 Results
For each syrface appearance (i.e. pilling, fuzzing, and matting), record the grade for each test specimen.

Calculate the mean result for all tested specimens for'€ach surface appearance separately: for pilling,
for fuzzing and for matting in Clause 10. If the mean result is not a whole number, round the result to
the nearesf half grade. The variation in the result based on the mean of three test specimens should be
no more thlan half a grade. If this variation is-mere than half a grade, the grading of each test specifen
shall be reported.

Table 1 shqws an example of presentation of the results.

Table 1 — Example’of a table with results at each assessment stage

Pilling Fuzzing Matting
Number | repult1 | result2 | £esult3 | Average | result1l | result2 | result3 | Average | resultl | result2 | result3 | Avelage
of pilling
rubs
125rev. | gfade grade grade grade grade grade grade grade grade grade grade gre‘de
500rev. | gfade grade grade grade grade grade grade grade grade grade grade gr4de

1000 gfrade grade grade grade grade grade grade grade grade grade grade gr4de
rev.

2000 grade grade grade grade grade grade grade grade grade grade grade grade
rev.

5000 grade grade grade grade grade grade grade grade grade grade grade grade
rev.

7000 grade grade grade grade grade grade grade grade grade grade grade grade
rev.
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