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Foreword

85:2022(E)

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
ISO collaborates closely with the International Electrotechnical Commission (IEC) on a
electrotechnical standardization.

The procedures used to develop this document and those intended for i irther ma
descrjbed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriam

patenft rights. ISO shall not be held responsible for identifying any or all such patent righ
any pptent rights identified during the development of the document will be'in the Intrody
on the ISO list of patent declarations received (see www.iso.org/patents}:

Any tfade name used in this document is information given for the convenience of users
constjtute an endorsement.

in the work.
1l matters of

intenance are

beded for the
nce with the

he subject of
ts. Details of
ction and/or

and does not

For explanation of the voluntary nature of standards)the meaning of ISO specific terms and

expregssions related to conformity assessment, as wellvas information about ISO's 3
the World Trade Organization (WTO) principles im~the Technical Barriers to Trade
wwwliso.org/iso/foreword.html.

dherence to
(TBT), see

This flocument was prepared by Technical Cominittee ISO/TC 22, Road vehicles, Subcominittee SC 35,

Lighting and visibility.

Any feedback or questions on this document should be directed to the user’s national stanc
comp]ete listing of these bodies can be found at www.iso.org/members.html.

lards body. A
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Introduction

The surfaces of vehicle glazing are usually subject to abrasive wear in service. This is caused by various
mechanisms such as the impact of small particles (e.g. sand), the use of car wash brushes, windscreen
wipers or ice scrapers, or the rolling up and down of panes of glazing with deposited dirt on them in the
case of roll-up windows.

Various test methods are required in order to be able to evaluate to a sufficient extent the abrasion
resistance of glazing surfaces with regard to these different mechanisms that occur in service. In
addition to the abrasive wheel test [taber test (see ISO 3537, ISO 15082 and UNECE R43)], the sand
drop test (see UNECE R43) and the more recent car wash test (see ISO 15082 and UNECE R43) that have
been establighed in abrasion testing of vehicle glazing for many years, a method is to be standaijdized
that simulatgs the abrasion that results from the use of windscreen wipers. This is significant fpr the
evaluation of windscreens in particular, but also for other panes of glazing.

vi © IS0 2022 - All rights reserved
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Road vehicles — Testing the abrasion resistance of
automotive glazing with the windscreen wiper test

1 Scope

This document specifies a method for determining the resistance of a glazing surface to abrasion by a

Wiper rubberunderthe influence of a standardized test dust cncpnncinn

2 Normative references

The fpllowing documents are referred to in the text in such a way that sometor all of their content
constjtutes requirements of this document. For dated references, only thevedition cited applies. For
undated references, the latest edition of the referenced document (including any amendmgnts) applies.

ISO 3536, Road vehicles — Safety glazing materials — Vocabulary

ISO 12103-1:2016, Road vehicles — Test contaminants for filter evaluiation — Part 1: Arizona|test dust

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 3536 and the following apply.

[SO apd [EC maintain terminology databases foruse in standardization at the following addresses:

]

$0 Online browsing platform: available<at’https://www.iso.org/obp

— 1EC Electropedia: available at httpsy//www.electropedia.org/

3.1
indiviidual test
singlg experiment in which afegst piece is subjected to 20 000 wiping cycles (3.3)

Note 1 to entry: Two test pieces can always be tested at the same time in a test procedure.

3.2
compllete test
consists of three\individual tests (3.1), i.e. a test on three test pieces

Note [l to,éntry: One of the three individual tests may be repeated if areas with differing aprasion occur
[see ;:Ilso chatter marks (3.7)]. Every valid individual test shall fulfil the requirements in order to fulfil the
requillements for a set of test pieces.

3.3
wiping cycle
single forward and backward movement of the abrasion testing device carriage

3.4
stroke length
travel distance of the carriage or bridge

Note 1 to entry: The stroke length corresponds to half a wiping cycle (3.3).

3.5
wiper track length
travel distance of the wiper rubber lip

©1S0 2022 - All rights reserved 1
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3.6

wiper rubber holder
mounting device for the wiper rubber

3.7

chatter mark
area with differing abrasion that generally has wave patterns and is caused by non-uniform, jerking
motion of the wiper rubber lip

4 Principle

A wiper rub

device (see 6l

The surface {

5 Test Ca

Unless other

— ambient

ber is moved forward and backward across a glazing surface using an abrasiont
.1). A standardized aqueous test dust suspension is used as the abrasive mediumn.

vear is evaluated by measuring the increase in haze.

nditions
wise specified, the tests are to be carried out under the following conditions:

temperature: (20 + 5) °C;

— atmospheric pressure: 86 kPa to 106 kPa;

— relative

6 Appard

6.1 Abras

humidity: (60 + 20) %.

jtus

ion testing device

The apparat
as a minimu

— an abras
and bac
(1305

— awiper
holders {

The heig]
angle of

— two wip

sis presented in Figure 1 a) to Figure 1 c) and includes the following individual compqg

ion testing device with a(moving carriage: the moving carriage shall be set for a fof

kward motion of (37 +'2) cycles per minute and a stroke length (half a wiping cy

mm;

bridge that is mounted on the moving carriage. Self-supporting arms that the wiper r
an be mounted.on are attached to the wiper bridge;

ht of theqviper bridge is to be selected in such a way that the self-supporting arms are
45 * 5)%in the final test apparatus (see 9.1).

bsting

nents

ward
le) of

libber

I rubber holders that are sultable for msertlng two commerc1ally avallable Wlper r

of wiper

rubber length (see 74)

— two specimen boxes (see 6.3) that the test pieces are placed in and that are filled with the
standardized aqueous test dust suspension (see 9.3);

— various spacer plates in the dimensions of the test pieces, but with different thicknesses, that are

used for

compensation of different test piece thicknesses;

It is necessary that the bottom of the specimen box and the test piece surface to be tested are at the

same height.
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It is to be ensured that the underside of the test piece placed on the spacer plates is not scratched, e.g.
by adding a soft film with a maximum thickness of 100 um? to the surface of the spacer plates.

NOTE1 The spacer plates can be made from the specimen box material, for example.

— five inlay plates to clamp the specimen boxes;

NOTE 2  One of the inlay plates [No. 13 in Figure 1 b) and Figure 1 c)] can be used as a clamp on one of the sides
of the specimen box that is perpendicular to the direction of movement in order to increase the clamping effect

on the specimen box.

— astainless steel basin;

|
(%)

wiping cycle counter.

2 3 b

a) Example of an abra@n testing device with a moving carriage, together with components
to guide the wiper rubber

2 0 M 34 10

1413 0 9 8 65 12

b) Cross-sectional view of the abrasion testing device, with added components to hold the test
pieces and the standardized test dust suspension

1) The spacer plates can be covered in a manner largely free of creases using so-called masking films, for example,
which are normally used to protect hard plastic-glazing materials during storage and transport.

© IS0 2022 - All rights reserved 3
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c) Top view of the abrasion testing device
Key
1 abrasion festing device 9  spacer plates
2 moving cqrriage 10 adhesive tape
3 wiper brifge 11 standardized aqueous test dust suspension
4  self-suppprting arms 12 inlay plates
5  wiper rubber holder 13 clamp plate
6  wiper ruljbers 14 stainless steel basin
7  specimen|boxes 15 wiping cycle counter
8  test piece

Figure 1 — Abrasion testing device

6.2 Components to guide the wiper rubber

Wiper rubber holders?) and wiper rubbers3) can be added to a commercially available abrasion testing
device (e.g. a washing and scrubbing resistance tester) to create an abrasion testing device for the
wiper test.

2) Suitable abrasion testing devices and wiper holders can be purchased from BYK Gardner, Geretsried, Germany.
This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO of this product.

3) Suitable wiper rubbers can be purchased from Bosch, Biihl, Germany (CR wiper rubber, “H Stoff P32”, Item
No. 3.391.018.399). This information is given for the convenience of users of this document and does not constitute
an endorsement by ISO of this product.

4 © IS0 2022 - All rights reserved
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The bridge of the abrasion testing device is modified in such a way that two wiper rubber holders
(see A.1) can be mounted underneath on the self-supporting arms. The design of the wiper rubbers has
an influence on the wear behaviour of the test pieces and thus on the test results. Only commercially
available wiper rubbers shall be used. The type of wiper rubber is to be stated in the test report.

6.3

Specimen boxes with spacer plates

Specimen boxes with the following dimensions are used; see Figure 2 a) and Figure 2 b):

Inner dimensions:

Length: (200 £ Z) mm
Widt:l: (120 £ 2) mm
Height of sides: (55 £5) mm
Thickiness of bottom plate: (10 £ 0,1) mm
Opening for insertion of the test piece:
Length: (152 + 1) mm
Width: (102 + 1) mm

Positijoned at the centre of the specimen box, i.e. distance to specimen box walls 24 mm o1 each side in

thel

gitudinal direction, 9 mm on each side along the€ width.

A A-A™90°
= |(wn
] R |
EX I PN .
il |
D
2l I IL:
;.
¥

a) Lateral view

Dimensions

© IS0 2022 - All rights reserved
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|
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|
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102
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Spacer plate
stuck in plac
bottom platg

6.4 Haze]l

6.4.1 Geng

A schematic
this device c

— A light 3
correspd
standarg

+
152 0

200 2

b) Top view

Figure 2 — Specimen box

5, 151,5 mm x 101,5 mm in size, that are placed underneath the test piece and ar
e, compensate for the difference between thé’test piece thickness and the thickness
of the specimen box, so that the height difference is a maximum of + 0,5 mm.

measurement device

bral

Hiagram of a haze meastrement device, also known as a haze meter4, is shown in Fig]
bnsists of the followifigy

ource and a photodetector, and the combination shall be filtered to provide an g
nding to the limminosity response of the CIE 1931 standard colorimetric observer wi
| illuminant.Cor, alternatively, illuminant A. The output shall be proportional to withi

ident flax over the range of flux used. The photometric stability for source and de

b also
of the

ure 3;

utput
h CIE
n1%
fector

hs the

e and

exit ports shall be centred on the same great circle of the sphre, and there shall be at least 2,97 rad

(170°) of arc between centres. The exit port shall subtend an angle of 0,14 rad (8°) at the centre of
the entrance port. With the light trap in position, without the test piece, the axis of the irradiating
beam shall pass through the centres of the entrance and exit ports. For a haze meter, position the
photocell or photocells on the sphere 1,57 rad = 0,17 rad (90° + 10°) from the entrance port and
baffle it from direct exposure to the entrance port. In the pivotable modification where the interior
wall adjacent to the exit port is used as the reflectance reference, the angle of rotation of the sphere
shall be 0,140 rad + 0,008 rad (8,0° + 0,5°).

4) A suitable haze meter can be purchased from BYK Gardner, Geretsried, Germany. This information is given for
the convenience of users of this document and does not constitute an endorsement by ISO of this product.

6
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[lluminate the test piece by a substantially unidirectional beam; the maximum angle that any ray of this
beam may make with the beam axis shall not exceed 0,05 rad (3°). This beam shall not be vignette at
either port of the sphere.

When the test piece is placed against the entrance port of the integrating sphere, the angle between the
perpendicular to the test piece and a line connecting the centres of entrance and exit ports shall not
exceed 0,14 rad (8°).

When the reduced light is unobstructed by a test piece, its cross section at the exit port shall be
approximately circular, sharply defined, uniformly bright, and concentric within the exit port, leaving
an annulus of 0,023 rad + 0,002 rad (1,3° + 0,1°) subtended at the entrance port.

The spirfaces of the interior of the integrating sphere, baffles, and reflectance standard, if @ised, shall be
of equal reflectance, matte, and highly reflecting throughout the visible spectrum.

Alight trap shall be provided that will absorb the beam completely when no test piece is pfesent, or the
instrgiment design shall obviate the need for a light trap.

Forward scattering glass standards can be used to check that the opticalsystem of the haze meter is
propdrly adjusted.

1 2 3 L 5 6 8 9

L

e T

Key

1 surce 6 testpiece

2 condenser 7  filter

3  eptrance window 8  photodetector

4  aperture 9  light trap (if used)

5 Igns 10 reflectance standard

Figure 3 — Haze meter

6.4.2 Haze measurements with a haze meter

The measurements to determine the initial and final haze values shall be carried out at all nine
measuring points in accordance with Figure 4. The haze is to be calculated for every measuring point

using Formula (3).

NOTE It is helpful to use a template to determine the measuring positions as shown in Figure 4, in which
the rings represent the inlet opening of the haze meter in this example. The actual measuring range of the haze
meter can be smaller due to a lower light beam diameter (without an additional aperture).

©1S0 2022 - All rights reserved 7
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11,5 +£2,5

25

+3 25 +3

Dimensions in millimetres

115 +£2,5

Key

+1

100~ 0b

1245 +6,5¢

+1
150 0a

1 measuring points for haze measurement

2 axis of sy
3  axis of sy

Before the h
meter shall

The entire te
intervals.

e confirmed.

sting devi€e-shall be checked against calibration standards with defined haze at rg

mmetry for wiper track length
mmetry for wiper track width

2. ~Test piece length.

b Test piece width.

¢ Wiper track length.
d  Wiper track width.

Figure 4—-Positions of the measuring points

hze measurement,\the haze meter shall be calibrated and the zero adjustment of thg

For all haze Teasurements, take the four readings indicated in Table 1.

Table 1 — Transmittance readings for abrasion resistance test

haze

gular

Reading Wli’tiléct:St Wit?alli)ght Witlsltgerf(lii‘i,t;nce Quantity represented
T No No Yes Incident light
T, Yes No Yes Total light transmitted by test piece
T3 No Yes No Light scattered by the instrument
Z, Yes Yes No %ﬁil}t‘;zg;tizecreed by instrument and

Repeat readings for 7, 7,, 73 and 7, with additional positions of the test piece specified in Figure 4 to
determine uniformity.

© IS0 2022 - All rights reserved
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Calculate the total transmittance 7, as follows:

re =2 M

71

Calculate the diffuse transmittance 7, as follows:

Calcujate the percentage haze as follows:

where¢ H is the haze.

T
Ty —T3 T_z
1
7173

T
H=-4x100 (3)
Tt

If haze measurements are carried out with other testing devices or differing methods, the results are to
be corrected if necessary, in order to achieve conformity with the results from the use of the apparatus

descrjbed above.

7

7.1

The fpllowing settings are to be made on the abriasion testing device:

1y
2)

Two teest pieces can be subjected to.abrasion at the same time.

PBreparation of the abrasion testing device

Settings of the abrasion testing device

wiping cycles: (37 % 2) cycles per minuté.fone wiping cycle corresponds to a double stroke);

stroke length: (130 = 5) mm (corresponds to half a wiping cycle).

To enkure the wiper test is carried out in a uniform manner, the positions of the specin‘:lin boxes are
Vi

to be[switched (see Clause-10) and markings are to be made on the abrasion testing de
boxed and test pieces in de¢cordance with 7.2.

7.2

b)

e, specimen

Setting upthe abrasion testing device

Tlhe specitmen boxes are to be positioned in the abrasion testing device in a tracepable manner
by using.corresponding markings for the switching of the positions of the specimen boxes after
1 1

D 000'wiping cycles in particular (see 10.2) [e.g. A and B as markings for the two spe¢cimen boxes
hd’a and b for the positions of the specimen boxes in the abrasion testing device (s¢e 10.2.2 and
10.2.3)].

o)

The test pieces are to be marked on the reverse side of the wiping area.

[t is recommended to use only test pieces that are coated on both sides to avoid scratches on the
reverse side of the test pieces. If this is not possible, the samples should be covered with a protective
soft film with a maximum thickness of 100 um on the rear, apart from when the haze measurement
is being carried out.

Covering of the reverse side is also recommended for test pieces that are coated on both sides.

The wiper bridge is also to be marked (e.g. with a direction arrow) to ensure that it is always
inserted in the same position.

©1S0 2022 - All rights reserved 9
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f)

It is recommended to carry out the test procedure regularly on reference samples made of hard

plastic with known coating systems (hard coating) to ensure that a homogeneous abrasion pattern
is created and that the test results are reproducible. Commercially available sample plaques®) can
be used for this purpose.

g)

When using the abrasion testing device for the first time or using a new wiper bridge, 20 000 cycles

shall be carried out to prepare the abrasion testing device for use. The reference samples shall then
be tested.

h)

It is recommended to carry out regular maintenance of the abrasion testing device in accordance

with the specifications of the device manufacturer®. A control sheet for the abrasion testing device

(see A.3

Wear-related
can be detec
the abrasion

inthear
and 7.6),

NOTE 1
correspo

in the dn

NOTE 2

fed by manual checking and that can be rectified by replacing the relevant conipone
testing device:

ba of the self-supporting arms: enlarging of the drill holes, wear of the split pins (see al

In the delivered state, the lower drill holes in the wiper bars are*0,5 mm larger thj
hding split pins.

L

ive of the abrasion testing device: wear of the deflectionding.

particula]

7.3

The design

the test results. Only commercially available wiper rubbers shall be used. The type of wiper rubbe
be stated in fhe test report.

The wiper r
length of the
have any latd

of the insertion head of the wiper rubber (see A.1).

Itis to be che
strain. The w

NOTE1 Th
holder (see Fig

Inserfing the wiper rubber into the wiper rubber holder

Wear of the deflection ring leads to regular shaking-of the abrasion testing device;
ly noticeable when operators place their hand on the side of the abrasion testing device.

the wiper rubbers has an influence on-the wear behaviour of the test pieces and th

bber holder shall be suitable for the profile of the wiper rubber. The maximum po
wiper rubber is 80 mm (see¢:24 regarding the length tolerance). The wiper rubber sh3
ral clearance after is it fastened in the wiper rubber holder, and there shall be no squ4

L

cked whether the'wiper rubber can be easily pulled in without the use of force and w
iper rubber lip-shall not be touched.

e BOSCH CRiwiper rubber “H-Stoff P32”7) is fed with its lowest guide groove into the wiper
ure 5).

5)

S

MWMWMMWWQMMT
errors such as the following can occur that lead to changes in the wiper track length, that

nts of

075

n the

his is

us on
risto

ssible

1l not

shing

thout

ubber

Suitable sample plaques, which were also used in the round robin test (see Annex B), are available from

Covestro, Leverkusen, Germany (Makrolon® AR 8099) or KRD Coatings, Bardowick, Germany (KASI® SunFlex.).
This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO of these products.

6) BYK Gardner recommends that maintenance be carried out by the device manufacturer every 1 000 000 cycles,
which corresponds to 50 tests. The stroke length can be checked as part of this.

7) A wiper rubber holder for CR wiper rubber/BOSCH, “H-Stoff P32” article no. 3.391.018.399; manufacturer:
Robert Bosch GmbH, 77813 Biihl, Germany is available commercially This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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Figure 5 — Insertion of the wiper rubber

If other wiper rubbers are used, the wiper rubber holder shall be suitable or adapted for them. The type
of wiper rubber used is to be stated in the test report (see Clause 14).

The

lder shall be opened wide enough so that the wiper rubber can beeasily pulled in.

Itis tg be ensured that the wiper rubber lip is not damaged. The wipertubber is to be secur

it slid

The W

checKed visually.

New yiper rubbers are to be used for each test.

NOTE

20 000 cycles, a wiper rubber carries out 10 000 cyclés on one test piece and 10 000 cycles on the o
(see Clause 10).

7.4

Thel
weigh
wipel
load ¥
adher

The 1
Figur

Load weight of the wiper rubber

t is too low, the length,of-the wiper rubber can be adjusted. However, a minimum
rubber of 75 mm shall'be adhered to. If the length of the wiper rubber is adapted

ed to.

b 6 a) and-Figure 6 b)].

ed to prevent

ing out of the wiper rubber holder by tightening the screws on the wiper rubber holder.

riper rubber shall be installed so that it is smooth andwithout waves or deformation; this is to be

2 As a result of the switching of speciment“boxes containing test pieces after half df the total of

ther test piece

pad weight shall be (15 * 0,5)g/cm [e.g. (120 *+ 4) g for a wiper rubber length of 80 mm]. If the load

length of the
to adjust the

veight for the test to.be carried out, a tolerance of + 0,5 mm for the wiper rubber lgngth is to be

pad weight 6fthe wiper rubber is to be measured before each test using a spring scale®) [see

8) Asuitable spring scale is available from Pesola, Schindellegi, Switzerland (e.g. type PESOLA 40300), for example.
This information is given for the convenience of users of this document and does not constitute an endorsement by

ISO of

this product.

© IS0 2022 - All rights reserved
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©
a) Lateral view b) Front v@&
N

Figure 6 — Measurement of the load weight of the wip%\rubbers

NOTE Thjs is another check of the freedom of movement of the wiper&Q@nce (see also 7.5).
. S
7.5 Movement of the wiper rubber on the test piece Q:\

this document, the wiper rubber runs approximately - m to 3 mm behind the wiper bridgg (see

In the windgcreen wiper systems installed on current V$€& models at the time of preparatjon of
Figure 7). N\

Dimensions in millimetres

Gziwe 7 — Lag of a wiper rubber on a real windscreen

This results \@&th motion over the test piece by the lip edge of the wiper rubber.

To ensure wiping that corresponds to reality, the lip edge of the wiper rubber shall be pulled exactly
across the test piece in the abrasion testing device.

In contrast with the wiper arm assemblies currently in practical service, the wiper rubbers are moved
using comparatively longer self-supporting arms in the abrasion testing device. Possible wear of the
fastening elements of the wiper rubber holder (drill hole or split pin) can also lead to changes in the
lag (see also 7.6). In the delivered state, the lower drill holes in the wiper bars are 0,5 mm larger than
the corresponding split pins. As wear progresses, the clearance in the drill hole increases. This leads to
greater tilting of the wiper rubber holder: the lag of the wiper rubber increases. This reduces the length
of the wiper track. As a result, the length of the wiper track is a good parameter for monitoring wear on
the device. In the case of a deviation of greater than 1,0 mm relative to the difference obtained before
first use of the abrasion testing device between the wiper track length and the stroke length (see 7.6),
maintenance and/or repair is to be carried out.

12 © IS0 2022 - All rights reserved
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For this reason, clearance in the entire wiper guidance (self-supporting arms and wiper rubber holders)
of the abrasion testing device is to be checked at least every 5 tests (see A.3) by means of the wiper
track length (see 7.6).

7.6 Checking the wiper rubber guidance

Checking of the wiper rubber guidance involves determining the stroke length and the wiper track
length.

To check the wiper rubber guidance, the ratio of the stroke length (bridge travel distance) to the travel
dlstance of the w1per rubber hp on the test p1ece shall be checked at regular 1ntervals The stroke

Checking of

be placed in

the specimen box. The stroke length is determined using marked lines, forexample, at the turning

ppints of the bridge and/or carriage that the bridge is mounted on, and meaSurement o
between these marks.

Determination of the wiper track length: this can be carried out, forekample, by lightl
plaque with fine dust (e.g. chalk or soot), wiping for six to ten cycleés and measuring the
afea where dust was cleared or by measuring the abrasion path of the previous wipin

The difference between the determination of the wiper track Iéngth and the stroke length
lag of|the wiper rubber lip. As a result of this lag of the wiper rubber (see Figure 7), the w
wipelf rubber types currently in use is approximately 2;5 mm to 3 mm shorter than the s
on eafh test piece side in the area around the reversad'of the direction of motion. The tota
is thus between 4 mm and 7 mm shorter than the stroke length of the bridge when
testing device is first used (taking into account a:theasurement tolerance of +1 mm).

The difference between the stroke length ahd’wiper track length increases as a result of]
further operation of the wiper bridge. Due;to the greater tilting of the wiper rubber holder
the wjiper rubber blade is flatter in the area of the wiper rubber lip when it is being move
test piece. A greater build-up of test dust in front of the wiper blade can occur in this ca
an in¢rease in the difference between the stroke length and wiper track length of greater
relatiye to the first checking-of the wiper rubber guidance, checking and possibly also
abrasjion testing device is necessary. The wiper rubber guidance shall be checked (by det
wipeq track length and the-stroke length) after every technical modification to the testin
mainfenance, repair, replacement of parts with the exception of the wiper rubbers. Replag
wipel rubbers does(niot make it necessary to check the wiper rubber guidance as long a
rubbgrs has not changed. The results of this check are to be recorded.

8 Preparation of the test pieces

Fthe distance

y dusting the
length of the
b test.

provides the
riper track of
troke length
[| wiper track
the abrasion

wear during
that results,
bd across the
se. If there is
than 1,0 mm
repair of the
ermining the
g device, e.g.
ement of the
s the type of

8.1 TGenerat

Before the test pieces are inserted, they shall be cleaned and conditioned and their initial
measured.

The test pieces shall be flat and have a length of 1507 o mm and a width of 100+0 mm.

haze shall be

The test piece thickness shall be between 3 mm and 10 mm. When the test pieces are being placed into
the specimen boxes, the different thicknesses are compensated for using spacer plates (see 8.5).

NOTE

© IS0 2022 - All rights reserved

Test pieces of more than 10 mm thickness can be tested if the specimen boxes are relined accordingly.
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8.2 C(Cleaning the test pieces

Before the test, all masking films that are normally used to protect hard plastic-glazing materials
during storage and transport are to be removed from the test pieces.

If required, clean the test pieces using a practice recommended by the manufacturer, or if none is
recommended, clean the test pieces in the following manner.

a) Using an isopropyl alcohol (IPA) soaked lint-free cloth, gently wipe both surfaces of the test piece in
a linear motion to remove any remaining particulate. For those materials where IPA influences the
surface characteristics or does not yield a satisfactory result, use a cleaning solution of water with
a commercial (e.g. dish-washing) detergent added or a cleaning solution that is compatible with
the sample. First wipe the test piece vertically, then wipe the test piece horizontally, and as g final
cleaning|step wipe the edges.

b) Rinse with distilled, deionized or demineralised water.

c) Dry by pressing lightly between two linen cloths or blow dry with clean air or nitregen.

After cleaning, the test pieces shall be handled only by their edges;and shall be stored to pievent
damage to, oy contamination of, their surfaces. It is recommended thatlatex gloves be worn at alljtimes

8.3 Condikioning of the test pieces
The test pieces are to be conditioned for at least 24 h at\(23 + 2) °C and (50 * 5) % relative humidil:y.

The haze mepsurement is to be started within 5 min-of removal of the test pieces from the conditi
environment.

ning

8.4 Measuyrement of the initial haze of the test pieces

The test piede that has not yet been subjected to abrasion is to be held directly in front of the entfrance
port of the Integrating sphere imsuch a way that the side to be abraded faces the entrance| port.
The scattered light (initial hazé}is to be measured at nine points in a defined area on the test|piece
(see 6.4.2).

The angle bdtween the niermal to the surface of the test piece and the axis of the light beam shdll not
exceed 8°.

The measurdd values are to be documented in a test record (see A.2 for an example).

A mean valu¢ ofthe test results is to be calculated for every test piece

8.5 Insertion of the test pieces into the bottom opening of the specimen boxes

To ensure that the test piece is at the same height as the bottom plate of the specimen box, the height of
the test piece shall be compensated with spacer plates if necessary, depending on the thickness of the
test piece (see 6.1 and 6.3).

The test piece is affixed in the specimen box with a waterproof adhesive tape? in such a way that the
adhesive tape, which sticks to all four side walls of the specimen box, has an overlapping strip at the edge
of approximately 0,5 cm width on the test piece, with the result that a wiping area of 8,5 cm to 9,0 cm

9) A suitable adhesive tape (cloth tape) is available from Tesa, 22848 Norderstedt, Germany (waterproof cloth
tape, art. No. 4688). This information is given for the convenience of users of this document and does not constitute
an endorsement by ISO of this product.
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width and 13,5 cm to 14,0 cm length remains uncovered on the test piece [see Figure 8 b)]. If the
adhesive tape has a width of 50 mm, it is recommended to cut it in half along its length before sticking it
in place [see Figure 8 a)]. To ensure that no test dust (see 9.3) can collect in the adhesive bond, it is to be
ensured that no pockets form when sticking the tape in place.

After the test piece has been placed into the specimen box, the bottom of the box is to be completely
sealed with adhesive tape from the outside.

NOTE In the case of an adhesive tape width of 50 mm, this adhesive seal can be carried out using three
longitudinal strips of tape arranged over the bottom surface [see Figure 8 c)].

The outside is sealed in this way:

3) t¢ achieve better stability of the adhesive bond between the test piecgo the sid¢walls of the

approx.0,5cm 3

I. -—.——-—-—-—-——-—ﬂ—"—";'_']h
i
: :

Q|

— -

0.5cm

W

approx

ape

c) Outer seal

Figure 8 — Insertion of the test pieces into the specimen boxes
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9 Completion of the abrasion testing device

9.1 Positioning of the specimen boxes in the abrasion testing device

Both specimen boxes are placed into the abrasion testing device and affixed on all sides of the specimen
box using inlay plates [see Figure 1 c)]. The exact orientation depends on the height of the wiper bridge
and shall be implemented in such a way that the fields of the wiper tracks have a maximum lateral
offset of 3 mm relative to one another after switching the positions of the specimen boxes (see 10.2).

It is recommended to affix the specimen boxes on three sides using inlay plates and to clamp the fourth
side using a suitable plate [see Figure 1 b) and Figure 1 c)].

If not alread)
wiper arms &

 prepared in this way by the manufacturer, the bridge height is to be selected se th
re at an angle of (45 £ 5) ° (see Figure 9).

ES

&L

9.2 Moun
abrasion te

The bottom ¢
parallel to of]

The wiper ry

during the wjiping procedure (see 8.5)

It shall be en
rubbers are
uniform, pla

gap”).

9.3 Filling

Figure 9 — Position of the wiper arms

Ling of the wiper bridge with wiperrubber holders and wiper rubbers on|
sting device

e another; this is to be checked using a spirit level.

bbers shall be positioned'in’such a way that they move in the wiping area of the test |

sured that there is.sufficient separation distance to the adhesive strips and that the
parallel to thestest pieces. The wiper rubbers shall be in contact with the test piecq
nar manner;&his can be checked by visual inspection (e.g. using a torch to identify a

 the 'standardized test dust suspension into the specimen boxes

at the

the

fthe abrasion testing device, thé wiper bridge and the inserted test pieces shall be oriented

bieces

wiper
sina
“light

(5,0  0,2)

ICOA 12102 1.9N1~ A4 110)

. L . .
ts—to—be—stirred into

£+ £ £ L3 | AN ral
Ul tCSLU UusSt Llll alluludIiitT willl 10U 141VUJ71L.4VU10U, NAT Ludl DC}

(195,0 £ 1,0) g of water (with a hardness of less than 205 mg/1 after evaporation); this suspension is to
be freshly prepared before it is filled into each specimen box in order to test a single test piece. A new
standardized aqueous test dust suspension is to be freshly mixed for every additional test piece.

10) Suitable test dust can be purchased from Fiatec Filter und Aerosoltechnologie, Mainleus, Germany, for example.
This information is given for the convenience of users of this document and does not constitute an endorsement by

ISO of this pro

16
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10 Carrying out the abrasion process

10.1 Carrying out the first 10 000 wiping cycles

Set the counter on the abrasion testing device to 10 000 wiping cycles and start the abrasion testing
device. After 10 000 wiping cycles, the abrasion testing device automatically switches off.

10.2 Switching the positions of the specimen boxes after 10 000 wiping cycles

10.2.1 General

After|[10 000 wiping cycles, the positions of the specimen boxes are switched on the abrpsion testing
devicg. The standardized test dust suspension is not changed. The wiper pivot jointslon’the bridge and
the wliper rubber holders are to be checked manually for freedom of movement. If this moyement is not
free (p.g. due to test dust in the pivot joints), the entire test procedure is to be répeated with a new test
piecefand a new suspension after the cause of the problem has been rectified/(g.g. by cleanfng).

10.2.2 Switching the positions in the case of parallel orientation of the specimen boxes

Once [the wiper bridge has been removed, box A occupies position-b in the abrasion tg¢sting device
and Hox B occupies position a in the abrasion testing device. During this step, the orienftation of the
specimen boxes relative to the abrasion testing device shall bépreserved (see Figure 10).

A
— A-Ar 90°
: I 0 % =% & |
b8l [ | L b (A | [l / \\\\
m— —— =
a|[§A [ || a|fsl .| | []
i

Figure-10 — Parallel positions of the specimen boxes with self-supporting arms ext¢nding from
the centre

10.2.3 Switching the positions in the case of series orientation of the specimen boxes

In the case of series orientation, after the wiper bridge has been removed the positions of the two
specimen boxes are to be swapped and rotated through 180° after 10 000 cycles [see Figure 11 a) to

Figure 11 ¢)].

©1S0 2022 - All rights reserved 17
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(
(

lo
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i

a) Top view before switching of the specimen b) Top view after switching of the specimen box

box

O | o O |
/ A4

4 77

q{/ §Z §Z

Figure 11 -

10.3 Remo

All pivot joinks are to be cleaned. The wiper bridge is then to be mounted on the abrasion testing ¢

in the same

freedom of mpovement of the pivot joints of the wiper arms and holders is to be checked again.

10.4 Carry!

Set the wipi
abrasion tes
abrasion test

After this, th
not free (e.g.
a new test pi

11 CleaniTg and visual assessment of the test pieces

c) Lateral view: examples for wiper arms

— Positions of the specimen boxes in series with self:supporting arms extendin
one side

unting the wiper bridge

direction as for the first 10 000 wiping’ cycles. Before the wiper bridge is inserte

ng out the second 10 000 wiping cycles

hg cycle counter on the @brasion testing device to 10 000 wiping cycles and sta
fing device. After another 10 000 wiping cycles (i.e. a total of 20 000 wiping cycle{
ing device automatically switches off.

e freedom of mevement of the wiper pivot joints is to be checked again. If this movenmn
due to test dustvin the pivot joints), the entire 20 000 wiping cycles are to be repeatec
bce and a friesh suspension.

gto

levice
d, the

't the
), the

entis
| with

a)

b)

d)
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The test pieces are to be removed from the strips of adhesive tape in the specimen boxes and taken
out of the boxes.

The test pieces are to be pre-cleaned under running water (with a hardness of less than 205 mg/I
after evaporation), dried and then wiped with a soft cloth soaked with isopropyl alcohol. After
this, they are to be rinsed off again with deionized water. To dry the test piece, carefully press it
between two linen cloths or blow it dry with clean air or nitrogen.

After cleaning, the test pieces shall be handled only by their edges and shall be stored to prevent
damage to, or contamination of, their surfaces. It is recommended that latex gloves be worn at all
times throughout this test.

Visible stripes due to non-uniform abrasion and/or chatter marks are evidence of a fault in the test
set-up. A single faulty individual test (i.e. test of one test piece) may be repeated using a new test
piece (see 3.2).

© IS0 2022 - All rights reserved
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12 Measurement of final haze

Before the final haze is measured, the test pieces are to be conditioned for at least 24 h at (23 + 2) °C
and (50 £ 5) % relative humidity. The haze measurement is to be started within 5 min of removal of the
test pieces from the conditioning environment.

The abrasion-treated test piece is to be held directly in front of the entrance port of the integrating
sphere in such a way that the abraded side faces the entrance port. The scattered light (final haze) is to
be measured at nine points in a defined area on the test piece (see 6.4.2).

The angle between the normal to the surface of the test piece and the axis of the light beam shall not
exceed 8°

The nIleasured values are to be documented in a test record (see A.2 for an example).

The npean value of the initial haze is to be subtracted from the mean valué of the final haz¢

A med
13 E
piece
the te
14 1
The t
a) n
b) d
c) a

0

a
d r
e) t
f) w
g) t
h)
i) e
j)

ype of sampling;

npean haze value in % before and after the abrasion treatment, and delta haze;

n value of the test results is to be calculated for every test piece.
valuation and presentation of the results

and this allows the light scattering to be calculated that results from the abrasion
st piece, also referred to as Ahaze.

est report

st report shall contain at least the following infexmation:
nme and address of the test laboratory;

hte of the test;

1 details that are necessary for theudentification and characterization of the test pie
f the material and, if applicable) coating (manufacturer, product designation, bz
pplication procedure, dryingtand curing conditions etc.);

pference to this documenti.e. ISO 5685:2022);

iper rubber used;

pe of illuminant used for the haze measurement (standard illuminant A or C);

of every test
treatment of

re, i.e. details
tch number,

véry unusual observation (deviation) during the test;

every deviation from the test method specified in this document.
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Annex A
(informative)

Sample templates

A.1 Drawing of a suitable wiper rubber holder

Figure A.1 |shows a wiper rubber holder for CR wiper rubber/BOSCH, “H-Stoff P322 |4rticle
no. 3.391.018.399; manufacturer: Robert Bosch GmbH, 77813 Biihl, Germany.

This informdtion is given for the convenience of users of this document and does net’¢constityte an
endorsement by ISO of this (these) product(s).
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Dimensions in millimetres
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Figure A.1 — Drawing of the wiper rubber holder (see also Figure 5)

A.2 Recording form for the haze measurement (template)

Table A.1 and Table A.2 are examples of forms used to document the measured values of initial haze and

final haze.
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