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Fnre@
150 (thel ational Organization for Standardization] is a worldwide federation of national standards

member bodies). The work of prepa
ISO technical committees. Each

ring International Standards is normally carried out

er body interested in a subject for which a technical

0 be represented on that committee. International

u
ttee has been established h e t
nizations, governmental and nonS S eriMiental, in liaison with [S0, also take part in the wark.

150 collaborates clesely with e Iter
electrotechnical standardization,

The procedures used to de this document

nal Electrotechnical Commission (IEC) on all matters of

and those intended for its further maintenance are

described in the ISO/IEC DitectlVO¥) Part 1. In particular, the different approval criteria needed for the
different types of ISO d i should be noted. This document was drafted in accerdance with the
editorial rules of the EQDirectives, Part 2 (see i : ives).

Attention is
patent rights. ISO §

e used in this document is infor

i an endorsement.

orld Trade Organization {(WTO) princi in the Technical Barriers to TradggfTBT}; www.iso.or

iso/foreword.html.

This document was prepa
Conditioning atmoaspheres Wil
Committee for Standarg

in accordance with Qe Ag

Technical Co
ical tests for

technically reviee®

al cxplanation of the veluntaryat 0
< : exy tessions related to conformity 8 s well as information about |

5y N) Technical Committee CEN/T

to ossibility that some of the cleme f the’document may be the subject of
1l ot be held responsible for idegfi
any patent rights identified during the development of t

an th ist of patent declarations received (see i

ing or all such patent rights. Details of
cument will be in the [ntroductien and for

s).
n for the convenience of users and does not

pe%rrﬂs and
add ce to the

andards, the meaning of IS

mmittee 1SQ/TC 38, T 'es}committee SC 24,
textile fabrics, in colfaboiBighh with the European
Textiles and textile products,
nd CEN (Vienna Agreement).

eenient on technical cooperation betw S
This second gflition els and replaces the first edj (I 945-2:2000), which has been\Q

The main changes compared to the previous editi

— in , visual assessment of pilling, £

G4,
i Il parts in the I1SO 12945 series Ex

ongare as follows: \
matting has been carried out acci&

d on the IS0 website.

feedback or questions on this dou shwtild be directed to the user’s nati ta s body. A
amplete listing of these bedies can heToung at www.iso.org/members.html.
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t@c ion

Pi e formed when fibres on a fabric surface “tease out” and become entangled during wear. Such
wipface deterioration is generally undesirable, but the degree of consumer tolerance for a given level of
pilling will depend on the garment t nd fabric end-use,

Generally, the level of pilling ich clops is determined by the rates of the following parallel
processes: P 4

a) fibre entanglement lpad pill formation;
b) development of gno ace fibre;

The ratgf of §g€sefprocesses depend on the fibre, n %bric properties. Examples of extreme
situatibnsNare nd in fabrics containing s{t?ng s versus fabric containing weak fibres. A
i

consequenceNgf the strong fibre is a rate of pill 'at'm at exceeds the rate of wear-off. This results

in an increase of pilling with an increase of wear. a weak fibre the rate of pill formation competes
he rate of wear-off. This weuld result iftluctt§ion of pilling with an increase of wear. There are
onstructions that the surface fibre fgpccurs before pill formation. Each of these examples
fhstrates the complexity of evaluati ace change on different types of fabric.

The ideal laboratory test would ac te She wear processes a), b) and ¢) by the same factor
and would be universally appli€bleNg alPfibre, yarn and fabric types. No teSg€hagbeen developed.
However, a test procedure has n established in which fabrics can be in the same order of
pilling, fuzzing, and matting prope

The modification to%ry widely adopted Martindale abra tes machine on which this

ity as is likely to occur in end-us r.

document is baseds§ ed in Reference [8].
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lling, fuzzing or matsing —

Part 2: s \

Modified Ma le method

‘&iles — Determination of fabric propensity to surface
")

)

1 Scope
This doc ciies a method for the determi atic@he resistance to pilling, fuzzing, and
matti tex rics using a modificd Martinda t
4
Normative references \

Bllowing documents are referred to t in such a way that some or all of their content
olitutes requirements ol this docugieft. Fol“tated references, only the edition cited applies. For
ated references, the latest editio t renced document (including any ndments) applies.
150 139, Textiles — Standoard as, or conditioning and testing @

150 12945-4, Textiles — DetermindNon of fabric propensity to surface piﬁr , fu or mutting — Part 4:
Assessment of pilling, fuzzing and matting by visual analysis s

— Determination of the abrasion re%a fabrics by the Martindale

1SO 12947-1:1998
method — Part L

abrasion testing apparatus ‘
efinitions @
1SO and 1EC maintain terminological datab or use in standardization at the followin d‘:
0 Online hrowsing platform: avail s:/fwww.iso.org /obp

<

pill

Note 1 to entry: This chs an occur during washing, dry cleaning @aring.
4 [SOURCE: IS ,3.1] % -

i \ %
fif5s {3.1) over the surface of the fabric

3 Ter N Q
For the 09es of this document, the following terms agd definitions apply. P 2 \
E % IEC Electropedia: available at
entangling of fibres into balls (pills)/which stand proud of the fabric and are uch density that light
Q will not penetrate and will cast a SHadow
945-4:2020, 3.2] Q
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the surface fibres and/or teasing out of the fibres from the fabric, which preduces a
e change

I\%to entry: This change can occur during w@g dry cleaning, and for wearing.
RCE: IS0 12945-4:2020, 3.3]

¢

visibly sur

3.4
matting
disorientation of the raised fj of a napped fabric, which produces a visible surface change

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

[SOURCE: ISO 12 45@0 4] Q
3.5 \

pilling rub 4
one revolution of the two cuter drives of the modified ~ale abrasion machine
3.6

¢ n of the translational mevements tr issajous figure comprising 16 pilling rubs (3.5),
’ revolutions of the two outer driv revolutions of the inner drive of artindale
% sion tester

4 Principle

A circular test specimen i pver a friction surface comprising the Mﬂc or, when relevant,
a wool abradant fabricgat a™ egl force in the form of a Lissajous figuge, he test specimen able

to ratate easily around s through its centre, perpendicular ne of the test specimen.
Fuzzing, pilling, an& g arc assessed visually after defined s@o

b testing.

5 Apparat% Y 4 \
51 dale abrasion testing machine, as ibed in [SO 12947-1, modified in acc n&
with
. I,

Id

é. gpparatus consists of a base platgcarigt e pilling tables and drive mechanis ive
chaatism consists of two outer drives a 1 imer drive which cause the test spegi r guide
] w

e test specimen holder guide plate is moyed horizontally by the drive mechanism ithguch a way that
Q ery point of the guide plate describes same Lissajous figure,

The Lissajous movement ch: 1% from a circle to gradually narrowgi
straight line, from whic ogrespively widening ellipses developgd

before the patterni

ses, until it becomes a
Iy opposite direction

guide plate is fitted with bearin Nn low friction bearings which Q
older guide spindles. The lower §nd_gf eaW test specimen holder spindle i

esponding test specimen holder body. Th) test specimen holder consists of a

body, test ofler ring and optional loading weight.
&

The ap tuNs fitted with a pre-settable counting fleviNe which measures each revelution of o

ﬂ Fach revolution is taken as a pillin% 6 revolutions as a complete Lissajo

2 % © [S{%H rights reserved
& ’(\ o
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cimen holder (see Figure 5).
® Pilling table test specimen m ight, complete with handle, reguir Qnun‘cing
et fi ;

@ 1S0 12945-2:2020(E)
4
5.2 Ve d base plate attachments

A Drive

ement of the test specimen hold uide plate carrying the test specimen holder bearing housings
and bearings and consequently the t%cimen holders themselves is performed by the following units:

units with the distance of the axis of the drive units from their
mim,

a) two outer synchronisgd
central axis of (12 £ &

b) central drive un ith
(12 +0,25) mm.

The maximum s e test specimen holder guide plate in both the length and traverse directions
is(24+0,5)1

52.2 °C gur counting the pilling rubs an m-:Ntc:an accuracy of 1 rub.

» distance of the axis of the drive unit from its central axis of

clamping ring (see Figure 2);

¢) clamping mechanism to fafen %ﬂping ring. \@
lﬁh

3 Pilling tables, each consisting of the fo N]ements:
% ling table (see Figure 1);

5.2.4 Test specimen holder guide plate, comprising a metal p]ate( ee guides engage the

drive units.
These interact so 3¢ & ensire a uniform, smooth and low vib &lemem of the test specimen
helder guide pl

The test spe n Mglder guide spindles are located jn | ﬁ s Wousings secured to the guide plat
central ach ing table. Each bearing housin rriesdiwe bearings. The guide spindles s be
freely : nd free from play in the bearings. P

5.2.5 Test specimen helder, for every w ation, comprising the following compon a
st specimen holder {see Figure 3);

¢) testspecimen holder gui in

E % test specimen holder ring; N

The test specimen holder complicte vith guide spindle and test specimen hol ing shall have a mass
of (1552 1) g

5.2.6 Loading piet@nprising an additional loading pi %!‘un‘n ol a stainless-steel disc
which can be appli est specimen helder (5.2.5) pro working station on the testing

machine (see e mass of the disc is (260 + 1)

The mass plete test specimen holder and Ael disc (415 + 2] g. Q
5.2.7% device for test specimen mounting, ired for mounting the test specimen withou
ld¥on 5

est specimen or abradant with reases on the pilling table. The mou ght mass is
£ 0,5) kg and diameter (120 \
@ 180 2020 - AN rights reserved 3
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Dimensions in millimetres
faRinil

152

QO .
&um 5 — Auxiliary device for t& en mounting

6 aterials
4
Felt, in the form of circles as speciﬁe@ﬁ 12947-1, serving as a support m A the two
esiGpecimens. They have the fellowing 5:
top (test specimen holder): (90 iameter;

@ 150 2020 - All rights reserved % 7
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b) bo &g table): {140”’3 ) mm diameter.

If theyfe ibits a change in mass and/or thickness such that it no longer meets the requirements of
15Q 1!947— 1998, Table 2 then it shall be replaced.
fi

% shall not show any visible surface g @ es like thin or thick places.

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

Under certain circumstances, e.g. stery fabrics, the wool abradant fabric specified in 1SO 12947-1
is used. The choice nfahrada@) stated in the test report.

Circles of the abrading f measuring (149 2 ) mm in diameter or (150 £ 2) mm in length and width
are mounted on ¢ difg table. Q
7 Prepar&f test specimens Y 4

eatment of the laboratory sample \

or try-cleaning before cutting the test specimens,

usihg dehditions appropriate for the fabric conditions agreed upon between interested
rtide. When pretreated, the evaluatigpn o esped specimen from the pretreated la y sample
180pne in comparison with that laboyfory e,

f there is no specific pretreatment agrec®upon between the interested paftigs, th t specimen is
tested as received.

Regardless of the pretrea %’.ples shall be conditioned according &ﬁ prior to testing.

NOTE The procedure elreatment described in IS0 6330 or in € ctive part of [SO 3175 can be
suitable. @ Q
7.2 Sampli st Specimens P \

Take specimens frUin areas evenly spaced across the width of the fabric or from three different pan
ofa gar t. Stagger specimens in such a manner fnatWg two specimens contain the same varn oid
areas @inkles and other distortions. Unl wise specified, do nat cut specimens i i

th han one-tenth the width of the
he specimen by applying minima ioM\te aveid stretching.

test specimen for the test speci er'is a dise of (140’“3 ) mm diametet? [fiheces ,in order

prevent the loosening of the fibres/ya hat can interfere in the zone of friction with the specimen,
eading to pilling, the edges of the test specimens may be secured (e.g. hy@ with adhesive tape).

The test specimen for the il le can optionally be (140‘*3 ] m ter or (150 £ 2) mm in
both the length and t “
7.3 Number cimens \ Q

At least thr t specimens are required where one c© ete set comprises one test specimen

for th’tes eciiyerwiiolder and one for the pilling table. Where the wool abradant fabric is usegesg the
pilling e, M least three test specimens of the fgbriunder test are required for the tes{ sjecim

: &ting more than three test specimegg d number of test specimens shall
% ut’specimen is necessary for compgraivgig

cssment against the tested Specime\
8 o [S{‘%H rights reserved
, O\
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T king the test specimens

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

@ test in any way. @
h«

8 Conditioning and& mosphere
The standard atmosp ﬁ;&ditianing and testing textiles as defined in ISO 139 shall be used,
The test specimens *d ant (when used) should be conditioned for at least 16 h prior to testing.

* "R <
9.1 Gene 4 \
k the Martindale abrasion testing machg fc&ectness in accordance with IS0 12947-1,
the felts {£.1), serving as a supporf@imali@yf, after every pilling test and replace in the event of
iling or wear.
\ ] d@r during the pilling test, it should,be c% after every test,
With lightweight knitted fabricsNgarticular care shall be taken that the tes ‘imens are not visibly
extended.

9.2 Mounting ecimens &I
Remow

st specimen in the test specimen ho
ccimen holder ring and guide dldror cach test specimen holder. Pl hQ
auxilia r test specimen mounting (5.2.77 sigll didfheter uppermost on a bench or tabl g
unti

Position a testipecimen holder ring on the angled surfac®gf the auxiliary device, roll ring adly
is located on the large parallel diameter at the base.

atest specimen holder and place a m diameter disc of felt centrally in t wd face.
a (140*3 ) mm diameter test sp&i p centrally over the felt and allow extess Miaterial to

rape over the test specimen hold eNgnsure the test specimen fully covers (¢
test specimen holder ring lec %
Place the large diameter end o™fie apxiliary device on top of the face of the speimen helder containing
the felt and the specimen. The m f the auxiliary device and its overhang over'the edge of the face of
the specimen helder act to equalize tension across the specimen sg e. Roll the specimen holder ring
onto the specimen ho % that it locates in the specimen holde % ¢, thus retaining the specimen
and felt under equalie ’

Repeat the prijed
required [sed A
test speci Ny

n the case of the use ofa wocl a

e in which the

au
6 or the remaining test specimen € plders, Place the loading piece (5.2.6) wher

A ), over the test specimen holdergui indie bush and locate in the recess gfth

the test specimen on the pilling ta

9.2
4
&a 140*‘5’ ) mm diameter piece of felt @ on the pilling table, Place the bot pecimen
r, when relevant, the wool abrada t surface to be rubbed facing upwarts e felt. Load
ith the mounting weight (5.2.8) 376 ith the clamping ring. \
@ 180 2020 - AN rights reserved % 9
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9.3 Pillin t
t yntil the end of the first rubbing stage is reached (see Annex A). Carry out the first
@ ing assessment, replace the te
n. As required, continue the test,

accordance with Clause 10 without removing the test specimen from the test specimen
stage is reached as described in

r away loose parts of the surface for the purpose of assessment.

efgfiergholders in the testing position from which they were
siigfat each rubbing stage until the end of the final rubbing

Gently remove loose fibres o ris the surface of the abradant.

> Sometimes, test specimensgan assessed because there is a binding in the friction zene between
the fibres of both top a m test specimens. In this case, it shall be reported the results up to that

—

etween fabrics, the test specimen @t be assessed”.

stage and that “due t@
10 Assessn@' pilling, fuzzing and matting

'he vigmal assessment of pilling, fuzzing and mat& tively, shall be carried out according to
en

een interested parties, the asses ay be additionally carried out according to

in: tal assessment. @
11 Results @ \
ea

Y4

For each surface appearance (i.e. pilling, fuzzing, and matting], record the grad

s ch test specimen.
ted specimens for each surface app&eparatﬁly: for pilling,

Calculate the mean resul

for fuzzing and for matgin . If the mean result is not a while n er, round the result fo
the nearest half grade. iation in the result hased on the mea test specimens should be
no more than half a e. % this variation is more than halfagr heferading of each test specimen
shall be reportaes

Table 1 shows all exaiyple of presentation of the results. P 4

Table 1 — Example of a table wi

Its at each assessment stage & \

Matting

result3 | Average | resulcd | result 2 | resul?s ge

Pilling

sult1 | resultZ | resultd | Average

rev. | grade grade grade gra e grade grade grade grade grade grade

grade grade

(0 rew, grade grade grado grade i grade grade grade grade

', 1000 orade grade grade grade frade srade grade erade grade frade grade

TEV.

A
} 2000 grade grade Tl n‘a de grade grade grade grade
rey.

5000 grade | grad grade | grade grade | grade ade\ g grare grade | grade
rev. ' \

7000 frade g ade grade aracde grade grfde Era grade arate Erade grade
rev.

O
M RN ¥

grade grade grade
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&st report
%& test report shall include at least ollowing information:
@ a) areference to this dncum&%Z?fLS—E:ZUZD;
rys

b) description of the Iabf*r ple;
¢) where applicable@ etreatment of the lahoratory sample;
> eci 5;

d) number of test

¢) ahradant% Q
f) ll}&.
g) for each™stage, individual test specimen’ ing des, fuzzing grades and matting grades

1!
Q{a{:cording 1o 180 12945-4) and the rela t&umber of pilling rubs};
thg surface change(s) -
to [SO 12945-4
tage (number of

te of test;
for each stage, the rounded mean er: sessed in relation to the type of
e, pilling, fuzzing and matting ctively - (to the nearest half grade) - ac
-(and when carried out a dinpgfto zh instrumental assessment), an re
pilling rubs); P

il  detzils of any deviation from the given procedure;
k) any unusuaerved (such as pills present on the a t

Sy

S O &
"

@ 180 2020 - All rights reserved 11

, O\ N



Annex A

150 12945-2:2020@
'\\
(normative)

Q \ ' Catego of pilling test

4
Unless otherwise specified the t~s for different types of textiles shall be as in Table A.1.
> &e A.1 — Categories of pilling test
Loading w. Assessment Number
Category Text e Abradant Lype g stage of pilling rubs
1 125
V4 2 500
B Wool abradant \ 3 1000
Upholstery e 2 3 TR
5 5000
6 7000
N 1 25
Woven fabrics O fabric ’2 i
8 (except undeNtest 452 4 1000
upholstery (face/face} or ~ 2000
fabrics) wool fabric 5 5000
\ 7000
v 1 125
wcs Knitted fabric @ 2 S0 Q
34 ep under test 15 3 1000
upholitery (face/face) or 4 2000 ’_
rics) wool fabric 5
6
i ¢s 2 and 3 the minimum test duratio rubs, The test may be terminated before 7 (800 pi

¢ 4-5 or better is observed at an agreed ass

ials have shown that better correlation rs
arubs on the grounds that pills which rese 2000 pilling rubs can be removed by 7

12 % © 150 - WU rights reserved
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