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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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Introduction

The radiant exposure, combined with simultaneous or sequential mechanical stud wear test, can
assess the abrasion resistance of artificial turf used outdoors. The test method developed considers
exposure that provides UV radiant exposure and stud wear. This accelerated test method is to be used
as a screening or qualifying test for artificial turfs for public sports facilities. The test method may not
necessarily correlate to results from exposure to actual use conditions.

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent.

ISO tpkes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO that he/she is willing to negotiate’ licenses under
reaspnable and non-discriminatory terms and conditions with applicants throtighout the world. In
this respect, the statement of the holder of this patent right is registered with4AS0: Informdtion may be
obtalned from the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this doeument may be the subject of
patent rights other than those in the patent database. ISO shall not be‘held responsible for identifying
any ¢r all such patent rights.
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Plastics — Abrasion test method for artificial turfs using
combined UV exposure and mechanical wear

1 Scope

This document specifies an abrasion test method for accelerated testing of artificial turfs for use in
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Normative references

s facitities:

bined exposure to simulated solar UV radiation and mechanical wear in simultan€ous d
s is the method used. The details of radiation, temperature, and moisture exposure,
lanical abrasion using soccer shoe studs on rotating drum assembly, are given in this d

It was determined that simultaneous exposure was more effective thanis€quential expo

following documents are referred to in the text in such away that some or all of t
fitutes requirements of this document. For dated referénees, only the edition cited
ted references, the latest edition of the referenced dociment (including any amendme

892-1, Plastics — Methods of exposure to laboratorylight sources — Part 1: General guid
892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc Ig
892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent
6306, Surfaces for outdoor sports areas.— Exposure of synthetic turf to simulated wear

/5220, Ageing of automobile comporients in solar simulation units

[erms and definitions
he purposes of this.decument, the following terms and definitions apply.
nd I[EC maintain términology databases for use in standardization at the following adc

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

EC Eleetropedia: available at https://www.electropedia.org

3.1

artifieialtur

r sequential
hs well as to
ocument.

pure.

heir content
applies. For
hts) applies.

ance
mps

UV lamps

Iresses:

£

) §

synthetic fibres made to mimic the natural grass

Note 1 to entry: It is a carpet-like mat consisting of piles (3.2), backing sheet, silica sand, rubber chips and shock
absorption pad.

Note

3.2
pile

2 to entry: See Annex A for the details on the construction of artificial turf.

directional treads or fibres affixed to the backing layer sheet

3.3
abra

sion

process of rubbing away pile (3.2) material under contact with stud under load
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simultaneous exposure

exposure to

3.5

UV radiation and abrasion (3.3) occurring at the same time

sequential exposure

exposure to

UV radiation and abrasion (3.3) occurring one after the other

4 Principle

The specimen-is-e

To create s
artificial rad
is made to ¢
time or in s
conditions.

5 Appar

For the sim
specimen sy
temperaturg

For sequent
temperaturg
required.

A typical tes

ch a test, an apparatus consisting of an abrasion device, test specimen supportfag

atus

ultaneous exposure, the test device shall include a stud-gylinder abrasion device
pport and radiation source; all assembled in an environmental test chamber or room
e and humidity control. A water spray nozzle can also be@added.

ial exposure, a stud-cylinder abrasion device, and a&test chamber meeting the irradi
e, humidity and wetting, and other requirementsor exposure devices in ISO 4892-

t apparatus is given in Annex C.

5.1 Labonatory radiation source, an UVA-340 fluorescent lamp, Xenon arc lamp or metal h

lamp shall b
5.1.1 Flug
5.1.2 Met

5.1.3 Xen
solar radiati

5.2 Abrag

e used. If other radiation source is.used, the radiation source shall be reported.
rescent UVA-340 lamp, in.accordance with ISO 4892-3, type 1A(UVA-340).
al halide lamp in accordance with DIN 75220.

pn arc lamp, inGagcordance with ISO 4892-2, method A (Xenon arc with simulated d
on filters).

ion device, in accordance with EN 15306.

5.3 Sprayling system, in accordance with ISO 4892-1.

liation source is used. The artificial turf specimen is placed on the specimen support
ome in contact with an abrasion device for cyclic frictional force application.atthe §
bquence with being subjected to predetermined exposure to radiation, heat and humi

test
with

ance,
Ll are

alide

irect

6 Test specimens

The test specimen shall be at least 800 mm x 400 mm. The uniform abraded surface shall be at least
500 mm x 300 mm. Other sizes may be used upon agreement between the parties involved.

The dimension is changeable only if the irradiance uniformity is satisfied. Different specimen

dimensions

may be used provided that the irradiance uniformity on the specimen is assured.
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Test conditions

Radiation

Unless otherwise specified, the irradiance shall be controlled at the levels specified in Tables 1, 2 and 3.
Other exposure levels may be used if agreed between the parties involved.

7.2

Relative humidity

Unless otherwise specified, the relative humidity or condensation cycle shall be controlled at the levels

specif

7.3

The s

NOTH Spray cycle can be added to conditions given in Table 1 and Table 2, upen agreement Y
involyed.
7.4 | Exposure conditions

The ¢

Exan

NOTH

test

effect
be se

tad i Tobloc 1 D o d D aszn mcadif aagrand botriaiana et
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es involved.
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Spray cycle

pray cycles given in Table 3 shall be used.

1ples of test results using the conditions given in Table 2 are shown in Annex B.

Each type of radiation source has its own spectral irradiation distribution, and so can leg
esults irrespective of the test materials. Therefpie, the test result comparison of different tes|
ive only when obtained under the same light soutce, same cycles, and same test period. The lig
ected upon agreement between the partiesinvolved.

1]

Table 1 — Test conditions for UVA-340 and stud wear exposure

y the parties

pxposure conditions specified in Tables 1, 2 and 3, providisig various exposure conditions and cycle
condiitions for UVA-340, metal halide and Xenon devices, respéctively, shall be followed.

d to different
t materials is
ht source can

Step Parameter Test conditiop
. . 0,80 W/mZ2-nm
Irradiance setpoint at 340 nm —
UV exposure 2 UV exposure Corldensation
Cycle
(240 £ 4) min (12P % 2) min
BPT (60 £3)°C (45 +3)°C

Linear speed (to and from) (0,25 +0,05) m

S

Transverse movement (20 + 1) mm

(0,015 + 0,005) /s

Stud wear

Simultaneous exposure Same as those in expo

Temperature and

sure step

relative humidity Sequential exposure (23 +2)°C, (50 + 10}

% R.H.

a

Detailed test conditions may be redesigned upon agreement between the parties involved. If the

conditions are changed, they shall be stated in the test report.

detailed test

© IS0 2022 - All rights reserved
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Table 2 — Test conditions for metal halide and stud wear exposure

Step Parameter Test condition 2
Irradiance setpoint ¢ (a (%%% i;olg(z))o‘:)v)/nmriat
UV exposure b Chamber temperature (32+3)°C
BPT (48+3)°C
Relative humidity (60+10) %
Linear speed (to and from) (0,25 £0,05) m/s
Transverse movement (20 + 1) mm (0.015+0,005)m/s
Stud welar
Temperature and Simultaneous exposure Same as those in exposure step
relative humidity Sequential exposure (23 +2) °C, (50 * 10) % R)H.

a  Either opgn or closed system can be used to obtain the required test conditions and shall be reported.

b Detailed [test conditions may be redesigned upon agreement between the parties involved.If the detailed test
conditions ar¢ changed, they shall be stated in the test report.

¢ The toleraince of radiation is generally used among 10 % (+100), 5 % (+50), 2 % (+20) of tle yequired irradiancg¢, and
can be chosen|upon agreement between the parties involved.

Table 3 — Test conditions for Xenon and stud wear exposure

Step Parameter Test condition 2
Irradiance (300 to 400) nm (60 +2) W/m?
setpoint 340 nm (0,51 +0,02) W/m2-nm
S (102 + 0,5) min, (18 +0,5) min,
UV exposyre b pray No spray Water sprayed
Chamber temperature (38+3)°C —
BPT (63+3)°C —
Relative humidity (50£10) % —
Linear speed (to and from) (0,25 +0,05) m/s
Transverse movement {20 + 1) mm (0,015 +0,005) m/s
Stud wepr Simultaneous Same as those in exposure step
Temperature and exposure
relative humnidity Sequerslsif; expo- (23 £2)°C, (50 £ 10) % R.H.

a  Either opgn or closed systent can be used to obtain the required test conditions, and shall be reported.

b Detailed [test conditions may be redesigned upon agreement between the parties involved. If the detailed test
conditions ar¢ changed,they shall be stated in the test report.

8 Procedure

8.1 Conditioning
The test specimen shall be stored for 24 h at (23 + 2) °C, (50 = 10) % R.H. before conducting the test.

8.2 Mounting and handling of the test specimen

The test specimen shall be constructed in accordance with the method provided by the manufacturer.
The conditioned test specimen shall be mounted on the tray and the height of the cylinder shall be
adjusted until all studs make contact with the test specimen.

NOTE Some common artificial turf constructions are given in Table A.1.

4 © IS0 2022 - All rights reserved
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8.3 Combined exposure

8.3.1 General

The test specimens are subjected to both UV exposure and stud wear mechanical exposure. Two
procedures are allowed: simultaneous exposure (8.3.2) and sequential exposure (8.3.3).

UV exposure and stud wear test shall be carried out following the procedure specified in Tables 1, 2,
and 3, depending on the laboratory radiation source. Any changes to the specified conditions shall be
stated in the test report.

Stud[wearshoutd be performed imaccordance with EN15306:

Studjwear cycle should always begin at the end of the dry phase in the UV exposure cy¢leThis condition
can e achieved by drying the turf for a period of at least 1 h under UV exposure.

8.3.2 Simultaneous exposure

UV exposure and stud wear mechanical exposure shall be performed within one device, in simultaneous
manner as specified in Table 4.

NOTH UV radiant exposure is limited by the ratio of the stud wedr device to the specimen’s surface. Stud
abradion is performed with the same climatic parameters as the UV exposure.

Table 4 — UV-Stud cycles in a simualtaneous manner

Step UV exposure Stud wear
1 Initial UV.exposure (h) —
2 UV exposure (h) Stud wear (cy¢le)
3 Final UV exposure (h) —

8.3.3 Sequential exposure

UV ekposure and stud wear mechanical exposure shall be performed in the same or a sepdrate device,
in coptinual alternations as specified in Table 5.

Stud|wear shall be performed at (23 * 2) °C, (50 = 10) % R.H.

Sequential UV and stad,wear test parameters (the total number of cycles and the duration ¢f exposure/
abrasion period, efc.) are to be decided upon agreement between the parties involved berause of the
diffefence in the.gnvironmental conditions of each country and the frequency of uselll,[2],

Table 5 — Sequential UV and stud wear test

Step UV exposure Stud wear
1 Initial UV exposure (h) —
2 — Stud wear (cycle)

8.4 Radiant exposure measurement

Radiation exposure measurement shall be performed in accordance with ISO 4892-1.

9 Determination of the changes

9.1 Change of appearance

Report the visual change in fibrillation, flattening, breaking of fibres, abrasion, etc., using photographs.

© IS0 2022 - All rights reserved 5
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9.2 Test of sports functional characteristics

Measure the sports performance and material properties as specified in the relevant product
specification and record any changes following exposure to combined UV and stud wear.

10 Test report

The test report shall contain at least the following information:

a) areference to this document, i.e. ISO 19721:2022;

b) type of test;

c) description of the test equipment;

d) artificidl turf material, system description and manufacturer;
e) testspefcimen shape, dimension, and sampling method;

f) test conditions, amount of silica sand and filler, radiant exposure dnd spectral irradipnce,
temperature and relative humidity, water spray cycle conditions, test éonditions agreed between
the parties involved;

g) assessnjent items;

h) exposure steps (test time, radiation intensity, etc.);

i) testresplt (change of shape, dimension, exterior appearaice, material property, etc.);
j) date angl time of the test;

k) any other relevant information that may have afvinfluence on the test result obtained.

6 © IS0 2022 - All rights reserved
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Annex A
(informative)

Artificial turf

Artificial turf system

shock absorption pad [see A.4 and Figure A.1 b)] attached, the artificial turf system isfc

a) Artificial turf mat b) Shock absorption pad

urf pile
acking layer sheet

Figure A.1 — Schematic illustration of a typical artificial turf

Turf mat

Rubbeér)(or elastomeric) infills

flexil

omeéric infills are used as filler materials between piles and there are rubber, natural
blethermoplastic elastomeric types. They come in the form of crushed or granule shaEIn

construction of an artificial turf is illustrated in Figure A.1. A turf mat [see A.2 and Figure A.1 a)]
sts of a backing layer sheet containing artificial turf piles, silica sand and rubber-chips (see A.3) and

omplete.

urf mat is made up by piles and form sheets. Various types of mats can be produced depending on
pile lheight and whether to use infills and/or shock absorption pad.

aterial and

es and shall

not become sticky or [ump together under the summer heat and shall not harden or be broken in the
winter season.

A4

Shock absorption pad

The shock absorption pad is used under the turf mat and is typically made from rubber roll sheet or
rubber chip sheet or flexible form plastics. Other materials are available depending on the application.
The shock absorption pad is generally used for products that do not employ rubber infills.

The artificial turf system can be formed with various compositions. Example classifications of artificial
turf system are shown in Table A.1.

©ISO
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Table A.1 — Composition of an artificial turf system

Classification Mat Pad Sand Elastic chip @
Type 1 e — e e
Type 2 ® ® ® —
Type 3 @ — @ —
Type 4 ® ® — —
Type 5 e — — —

a

Elastic chips can be made from various materials, including rubber materials.

© IS0 2022 - All rights reserved
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tested. The turf pile was made from polyethylene and factory specified pile heightswas 3
specimen dimensions given in Clause 6 were utilized.

B.2

B.2.
The
1)

2)
3)

4)
5)
6)
7)
The
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Annex B
(informative)

Examples of test results

Specimen

hrtificial turf system used for the test is illustrated in Figure A.1 a). Type 5 turf of T4

Simultaneous test (UV removed)

| Test conditions
test conditions of the simultaneous test were the following;:
Radiation source: Metal halide (UV removed)

+ UV radiation was removed by placing a glass plate with a UV blocking film to the b
metal halide light source.

Irradiation: Average: 732 W/m2 (300 nm to 3-000 nm)
Temperature

+- Chamber Temperature: Average31,1 °C

+ BPT: Average 46,1 °C

+ BST: Average 48,9 °C

Relative humidity: Average 37 % R.H.

Longitudinal speedof stud drum: 0,25 m/s
Transversal speéd of stud drum: 0,015 m/s

Exposurecycle

\ble A.1 was
mm. Other

pttom of the

Tsed test procedure is shown in Table B.1.

Table B.1 — Metal halide-stud cycles in a simultaneous manner

Step UV exposure Stud wear
1 40h —
2 5h 20 min 2000 cycle
3 4h 40 min —
Repeat Twice
Total 100 h 4000 cycle

© IS0 2022 - All rights reserved
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B.2.2 Testresults

Simultaneous tests were carried out under the conditions described in B.2.1, and then the pile height,
SEM of a surface were evaluated.

1) Pile height

The pile heights of five specimens, which were chosen in a random fashion, were measured after
simultaneous test. Table B.2 shows the pile height before and after the test.

Table B.2 — Pile height before and after the test

Pile height 2 0,
No. Initial After test ,\(1/
1 32 18 ,\‘]/
2 32 18 ,\@
3 31 23 %Q
4 33 23 N
5 32 20 , O
Average 32 2(2\(3(
Standard devi- 0,7 {X -
ation Q&
a  The factory specified pile height is 351@1.\
\ Y
2) SEM imjge of pile yarn $
X%
The surface|of artificial turf pile was measured with @M. Figure B.1 shows the image of the pile|lyarn
before a) anf after testing b). \O
O

o~ N\
—X¢

$-3000/ WD20..2mn 20.0kV x100  500um,

B.3 Simultaneous test (with UV)

B.3.1 Test conditions

The test conditions of the simultaneous test were the following:

1) Radiation source : Metal halide (with UV) according to DIN 75220
2) Irradiation: Average 968 W/m?2 (300 nm to 3 000 nm)

10 © IS0 2022 - All rights reserved
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3) Temperature

— Chamber Temperature: Average 32,1 °C

— BPT: Average 50,3 °C
— BST: Average 54,7 °C

4) Relative humidity: Average 33 % R.H.

5) Longitudinal speed of stud drum: 0,25 m/s

IS0 19721:2022(E)

6 n 1 | b - | o045 L
) IdIISVTT SdI SPTTU Ul StUU UT UIIl. U, U1 J 111/ 5

7) Exposure cycle

The fised test procedure is shown in Table B.3.

Table B.3 — Metal halide-stud cycles in a simultaneous\manner

Step UV exposure Stud wear
1 40 h —
2 5h 20 min 2000 cycls
3 4h 40 min —
Repeat Twice
Total 100 h 4000 cycle

B.3.2 Testresults

Simultaneous tests were carried out under the conditions described in B.3.1, and then the

SEM [were evaluated.

1) Pile height

The pile heights of five specimens,” which were chosen in a random fashion, were mes3
simulltaneous test. Table B.4 shows the pile height before and after the test.

Table B.4 — Pile height before and after the test

Pile height 2
mm
No. Initial After test
1 32 14
2 32 16
3 3t 16
4 33 17
5 32 16
Average 32 16
Standard devi- 0,7 1,1
ation
a2 The factory specified pile height is 35 mm.

2) SEM image of pile yarn

pile height,

sured after

The surface of artificial turf pile was measured with SEM. Figure B.2 shows the image of the pile yarn

before a) and after testing b).

© IS0 2022 - All rights reserved
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$-3000 WD20

.2mm 20.0kV. x100  500um

h) Pile yarn before testing

q/'\
)
B.4 Stud|wear test o
&
B.4.1 Test conditions Os\\
The test co‘:]:itions of the stud test were the following: Q<<
1) Longitudinal speed of stud drum: 0,25 m/s \§\Q
2) Transvgrsal speed of stud drum: 0,015 m/s ‘QQ;\
3) Exposure cycle @\
)
The used tegt procedure is shown in Table B.5. X\
xO
Table B. SGL‘Stud wear test
Step . \P)V exposure Stud wear
1 A@ ) — 2000 cycle
Repeat ("\-) Twice
Total - 0Oh 4000 cycle
\°
B.4.2 Testresults Q@
Stud wear tpst was ca@ﬁ out under the conditions described in B.4.1, and then the pile height,|SEM

were evaluated.

1) Pile hei

Y
;htz\?‘%

The pile heig

wear test. Table B 6 shows the p11e helght before and after the test

12

el stud

© IS0 2022 - All rights reserved
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Table B.6 — Pile height before and after the test

Pile height 2
mm
No. Initial After test
32 18
32 18
3 3] 23
4 33 23 (1/‘1/
5 32 20 Q
Average 32 20 (1/'\ :
Standard 0,7 2,5 /\
deviation N
a  The factory specified pile height is 35 mm. p
\'J
2) $EM image of pile yarn Cs)\
The $urface of artificial turf pile was measured with SEM. Fi <<B.3 shows the image of {
before a) and after testing b). s I
N

he pile yarn

»

$-3000/ WD20..2mn 20.0kV x100  500um,

a) Pile yarn befﬁbcgtesting b) Pile yarn after testing

Fi@@ B.3 — SEM image of pile yarn before and after the test

S

$-3000 wgﬁs. @20%0kV-x100° 500un |
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