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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

Various types of laboratory test equipment for wear resistance of rubber compound have been developed
depending on the products to which rubber compounds have been applied in the past. Methods and
equipment are briefly introduced in ISO 23794 and the test method using a rotating cylindrical drum
device is described in detail in this document.

Because factors such as the grade of abrasive sheet, the type of adhesive used in the manufacture of the
sheet and contamination and wear caused by previous testing lead to variations in the absolute values
of abrasion loss, all tests are comparative. Runs with a reference compound are included so that the
results can be expressed either as a relative volume loss compared to a calibrated abrasive sheet or as
an abfasion resistance index compared to a reference compound.

This Hdocument describes two methods and specifies two standard reference compounds that can
be chosen freely, although some combinations are more frequently used in, practice. Considerable
expeilience has been accumulated using the relative volume loss calculation in-¥0.2 for method A with
refer¢nce compound no. 1 and method B with reference compounds no. 1 and’no. 2.

Wher] using standard reference compound no. 1 with a non-rotating testpiece, a very impqgrtant part of
the mlethod is the preparation of the abrasive sheet and its calibration;

Relat{ve volume loss can be calculated for either test method witlranother reference compound, if the
defing¢d mass loss is known.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 4649:2017(E)

Rubber, vulcanized or thermoplastic — Determination of
abrasion resistance using a rotating cylindrical drum device
WARNING 1 — Persons using this document should be familiar with normal laboratory practice.

This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to

determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the use'o
of supstances or the generation of waste, that could constitute a local environme
Referience should be made to appropriate documentation on safe handling and dispos
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ocument specifies two methods for the determination of the resistance of rubber t
s of a rotating cylindrical drum device.

specified grade of abrasive sheet. Method A is for a non<totating test piece and met
g test piece. For each method, the result can be reported as a relative volume loss o
ance index.

test methods are suitable for comparative_testing, quality control, specificatior
g, referee purposes and research and develgpment work. No close relation between

The abrasion loss is often more uniform using the rotating test piece because the wh
5t piece is in contact with the abrasivesheet over the duration of the test. However, there i
ence using the non-rotating test piece.

ormative references

bllowing documents'are referred to in the text in such a way that some or all of
tutes requirementsof this document. For dated references, only the edition cited
ed references the’latest edition of the referenced document (including any amendmg

30, Rubberiproducts — Guidelines for storage

B93, Rubber test mixes — Preparation, mixing and vulcanization — Equipment and pro(

' generation
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al after use.
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ethods involve determination of the volume loss due to the abrasive action of rubbinlg a test piece
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ents) applies.
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V81, Rubber, vulcanized or thermoplastic — Determination of density

ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness —
Part 1: Durometer method (Shore hardness)

IS0 9298:2017, Rubber compounding ingredients — Zinc oxide — Test methods

[SO 18899:2013, Rubber — Guide to the calibration of test equipment

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at http://www.iso.org/obp

31

abrasion resistance

resistance to

wear by mechanical action upon a surface

Note 1 to entry: For the purposes of this document, the abrasion resistance is expressed either as a relative
volume loss (3.2) compared to an abrasive sheet calibrated using a standard reference compound or as an abrasion

resistance ind

3.2
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relative voliime loss

AVrel
volume loss
reference co

Note 1 to entr]

3.3
abrasion re
ARI

IaR

ratio of the v
the same sp¢
Note 1 to entr]

Note 2 to entr]

4 Princiy

A cylindrical

the test rubber after being subjected to abrasion by an abrasive sheet which will c4

f
Lpound to lose a defined mass under the same specified conditions ofitest

y: Relative volume loss is expressed in cubic millimetres.

sistance index

olume loss of a reference compound to the volumedoss of the test rubber, measured
cified conditions of test

y: A smaller number indicates a lower abrasion resistance (3.1).

y: The abrasion resistance index is expresséd as a percentage.

e

rubber test piece is madeto:slide over an abrasive sheet of specified abrasive grade

pfuse a

inder

under

a specified pressure over a given distarce. The test piece may be rotating or non-rotating during the

test. The abr
is held and a

The loss of
material to c
compound te

hsive sheet is attached\to"a rotating cylindrical rotating drum against which the test
‘ross which it travetses.

hass of the testpiece is determined and used together with the density of the test
hlculate the volume loss. The volume loss of the test piece is compared to that of a refq
sted undexr'the same conditions.

piece

piece
rence
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Dimensions in millimetres

Overhead view

F=10N*0;ZN

75

110 !

Key

1 sledge 6  abrasive sheet

2 swivel arm 7  double-sided adhesive tape

3  testpiece holder F  vertical force

4  testpiece a  Rotational speed 40 r/min = 1 r/min.
5 cylinder, diameter 150 mm * 0,2 mm, length 500 mm b Gap of size < 2 mm.

Figure 1 — Schematic illustration of apparatus

© IS0 2017 - All rights reserved 3
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5 Apparatus and materials

5.1 Abrasion machine.

The test apparatus (see Figure 1) consists of a laterally movable test piece holder and a rotatable
cylinder to which the abrasive sheet (5.2) is fixed.

The cylinder shall have a diameter of 150 mm * 0,2 mm and a length of about 500 mm and shall be
rotated at a speed of 40 r/min * 1 r/min, the direction of rotation being as indicated in Figure 1.

The test piece holder shall have a cylmdrlcal opemng, the dlameter of which can be ad]usted from

15,5 mm to

to2mm=*0,2

can be move
per revolutid
during the te
per 50 revol

NOTE1 Wj
The swivel 3
that the test
extremely sg
(see Note 2).

NOTE2 Af
used for hard

The abrasive
adhesive tap
touched by t
held so as to

shall be plac¢

gap left bety
more than 0,

The abrasion

Placement of
run of 40 m 4
loss of the tef

In that case,
NOTE 3 Fo

To protect t

mm. The holder shall be mounted on a swivel arm that, in turn, is attached to a slédg
] laterally on a spindle. The lateral displacement of the holder shall be 4,20 mm(#* 0,0
n of the drum (see Note 1). Suitable attachments may be provided to rotate the test
st run by rotation of the test piece holder (method B), preferably at the rate.of 1 revo
tions of the drum.

h this lateral movement, the test piece passes over any one area of the aprasive sheet four ti

rm and test piece holder shall be free from vibration duringoperation and so dis
piece is pressed against the drum with a vertical force of 100N + 0,2 N. For investigaf]
ft or hard materials, the force may be changed to 5 N + 0;8 N or 20 N * 0,4 N, resped
The force is generated by adding masses to the top of the'test piece holder.

prce of 5 N is typically used for rubbers softer than approximately 40 IRHD and a force of 2
rubbers of 80 IRHD and above.

sheet shall be attached to the drum using;three evenly spaced strips of double
e extending along the complete length of the drum. The width of the margins that a
he test piece shall be equal. Care shall'be’taken to ensure that the abrasive sheet is f
present a uniform abrasive surface*over the whole area of the cylinder. One of the
d where the ends of the abrasive-sheet meet. Ideally, the ends should meet exactly, by
een them shall not exceed 2 mm? The adhesive tape shall be about 50 mm wide ar
P mm thick.

run starts by bringing thetest piece into contact with the abrasion sheet.

the test piece on the,sheet at the beginning of a test run and its removal after an abi
0,2 m (equivalentte 84 revolutions) shall be automatic. In special cases of very high v
t piece, the abfasion distance may be reduced to 20 m * 0,1 m (equivalent to 42 revoluf
h revolution.counter or automatic stopping device should preferably be used.

rubbers:with very high mass loss, a distance of 10 m has been used.

ening
e that
4 mm
piece
ution

mes.

bosed
ion of
tively

0 N is

sided
re not
irmly
strips
1t any
d not

asion
lume
ions).

apparatus ju

he-abrasive sheet from damage by the test plece holder, a dev1ce for switching o

The test machine may be equipped with a vacuum hose and a brush to aid in the removal of debris from

the machine.

5.2 Abrasive sheet.

An abrasive sheet made with aluminium oxide of grain size 60, at least 400 mm wide, 474 mm * 1 mm
long and 1 mm average thickness, shall be used as the abrasive medium.

In a test using a non-rotating test piece (method A) of standard reference compound no. 1 (see Table B.1),
this abrasive sheet shall cause a mass loss of between 180 mg and 220 mg for an abrasion distance of 40 m.

When each new sheet is first used, the direction of motion shall be indicated on the sheet, as it is
important that the same direction be used for all subsequent test runs.
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https://standardsiso.com/api/?name=7e9261875e3db47b7a4cd2ea576fa16a

ISO 4649:2017(E)

The characteristics of a suitable abrasive sheet are specified in Annex A.

5.3 Hollow drill.

The drill shown in Figure 2 is an example of a tool suitable for the preparation of test pieces that are not
moulded (see 7.1). The speed of rotation of the drill needs to be at least 1 000 r/min for most rubbers,
and even higher for rubbers with a hardness of less than 50 IRHD. A sufficient cooling of the tool is
necessary to prevent an undesired heating of the drill.

P
05

0,02 W 2
| |
! |

| | |

|
|
|
i

VA 0.02 0
5162 0,05

Dimensions in millimetres

0
®16,3 -0,05

0
$16,6 -0,05

Figure 2 — Example of a hollow drill for test piece preparation

5.4 |Balance.

The Halance shall-be of sufficient accuracy to enable the mass loss of a test piece to bg determined
to £1|mg.

5.5 [Standard reference compounds.

Specifications for standard reference compounds are given in detail in Annex B.

6 Calibration

The test apparatus shall be calibrated in accordance with the schedule given in Annex C.

7 Test pieces

7.1 Type and preparation

The test pieces shall be cylindrical in shape, of diameter 16 mm # 0,2 mm, with a minimum height of 6 mm.

© IS0 2017 - All rights reserved 5
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Test pieces are normally prepared from moulded sheets using the hollow drill (5.3) or other rotating
cutting tools. During cutting, the cutting edge shall be lubricated with water to which a wetting agent
has been added. Punching of the test pieces is not permitted.

NOTE1 Ifthe cut sample is not satisfactory, cylinder vibration occurs.
Alternatively, test pieces may be vulcanized or formed in a mould.
NOTE 2 Itis sufficient to rub off only one side of the test piece.

If test pieces of the required thickness are not available, the necessary thickness may be obtained by
bonding a piece of the test rubber to a base element of hardness not less than 80 IRHD. The thickness of
the test rubbershali be motfess tian 2 mm.

7.2 Numbler

A minimum ¢f three test runs shall be carried out for each rubber being tested. A newtest piece shall be
used for eaclj test run. For referee purposes, use 10 test pieces.

In the case df the standard reference compounds no. 1 (see Table B.1) and nef2)(see Table B.4),|three
test runs may be carried out on one test piece in order to reduce wastage.

7.3 Time jnterval between vulcanization or forming and testing

Unless otherjwise specified, the time interval between the date.the material was formed and testing
shall be in agcordance with ISO 23529.

7.4 Conditioning

Condition al| test pieces at standard laboratory temperature, in accordance with ISO 23529,/ for a
minimum pefiod of 16 h immediately before testing:

For rubbers which are sensitive to moisture,the’humidity should also be controlled.

8 Test temperature

The test shalll be carried out at standard laboratory temperature (see ISO 23529).

During a tes{ run, there can Be;a considerable increase in temperature at the abrading interface, which
can lead to tgmperature rises'within the test piece. For the purposes of this document, such tempeiature
rises are to be disregarded, the temperature of test being that of the ambient atmosphere and of tHe test
piece before commencing the test.

9 Procedure

9.1 General test procedure

Before each test, any rubber debris left on the abrasive sheet from a previous abrasion test shall be
removed with a brush. A brush of about 55 mm diameter with hard nylon or similar bristles and
about 70 mm in length is recommended for this purpose. In some cases, a blank test with a reference
compound (see Note 1) will effectively clean the abrasive sheet (see Note 2).

Brushes with metal bristles are not recommended as they shorten the life of the abrasive sheet.

NOTE1 The reference compound used only for cleaning purposes does not necessarily have to meet the
stringent requirements of the reference compound used for test purposes.

6 © IS0 2017 - All rights reserved
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NOTE 2  Some laboratories have found that blowing removes the debris left by some test rubbe

rs better than

brushing. Safety blow guns which give a maximum pressure of 0,2 MPa at the nozzle when the nozzle is blocked

off, used with a supply air pressure between 0,5 MPa and 0,9 MPa, have given good results.

For method A, the non-rotating test piece shall be used. For method B, the rotating test piece shall

be used. Standard reference compound no. 1 (see Table B.1) or no. 2 (see Table B.4) or a

user-defined

reference compound shall be used as the reference compound. The method and the reference compound

used shall be stated in the test report because the results obtained can differ. For m

easurements

intended to be comparable, the same conditions shall be used for all test rubbers and the reference

compound.

Weigh the test piece to the nearest 1 mg. Fix the test piece in the test piece holder in such

a way that a

length of 2,0 mm * 0,2 mm protrudes from the opening. This length shall be checked by mea

The t
speci
in the

bst piece shall normally be pressed against the drum with a vertical force of 1N #

test report.

Turn
start
does

pn the suction, if it is provided. Move the test piece holder and sledge to the starti
fhe automatically controlled test run. Check for vibration in the testpiece holder. Thij
hot yield meaningful results if there is abnormal vibration in the test piece holder. T
stopped automatically after an abrasion distance of 40 m. Whenreldtively large mass lo
more|than 400 mg in 40 m) occur, the test run may be stopped after 20 m and the lengt
test piiece reset to 2,0 mm # 0,2 mm so that the remaining 20 f’of the run can be complete
shall the height of the test piece be less than 5 mm. If the mass loss is greater than 600 mg
abrasjion distance shall be reduced to 20 m and this shall be stated in the test report. The
be myltiplied by 2 so that the mass loss can still be givenfor an abrasion distance of 40 m.

For n
piece

n-rotating test pieces that are removed durifng the test, care shall be taken to ensurg
is always replaced in the test piece holder.i the same way.

For bpnded test pieces, care shall be taken that the test pieces are not abraded down to thsg
if a sample with a fabric reinforcement is‘used in fabric line (if necessary, use a 20 m run).

Weigh the test piece to the nearest 1.mg after the test run. Sometimes a small edge hang
test piiece has to be pulled off before weighing, especially if a non-rotating test piece is use

Carrylout all test runs on the'same rubber consecutively.

9.2 |Comparison against standard reference compounds or user-defined refe
compounds

The t
Anne

est rubbers are compared against one of the two standard reference compounds
k B or asuser-defined reference compound.

The mass loss of the reference compound shall be determined by carrying out a minimum
runs beth-before-and-aftereach-testseries-with-the-te owig-the cdtre
shall be a maximum of 10 runs of test rubber test pieces in each test series. D
test rubber between series. When repeat runs are made on the same test piece of one of
reference compounds, allow sufficient time between such runs for the temperature of the
test piece to return to standard laboratory temperature.

s of a gauge.
0,2 N. If, for

h] cases, the vertical force is reduced to 5 N + 0,1 N or increased to 20 N + 0,4-N, this shall be stated

ing point and
test method
he test run is
sses (usually
h of exposed
d. At no time
in 40 m, the
results shall

that the test

bond line or

ing from the
.

rence

specified in

of three test
in 9.1. There

o not split the runs on a

the standard
whole of the

For rubbers which have a tendency to smear, determine the mass loss of the reference compound after
each run with the test rubber. In extreme cases of smearing, there is a considerable reduction in mass
loss of the reference compound measured after the test run compared to that measured before the test

run. This is due to the fact that the abrasive sheet is being “cleaned” by the reference c

ompound, as

opposed to the reference compound being abraded by the sheet. If the reduction in mass loss of the

reference compound is greater than 10 %, then the method is not valid.
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Variations in the test method have been proposed to overcome this problem, including the use of
a 40 grit abrasive sheet. Any such variations used shall be agreed upon by all parties involved and

carefully not

ed in the test report [see Clause 12, c) 3)].

9.3 Density

Determine the density of the test material by one of the methods specified in ISO 2781.

10 Expres

sion of results

10.1 Genern
The results 1

Calculate the
from the sep

A value for A
for the abras
value of 250
been accumu
value for me
150 mg has |
but its accu
standard ref

NOTE Fo

10.2 Relative volume loss, AV

The relative

| >

AVrel =

where

Amt

Amconst

Pt

al
hay be expressed either as a relative volume loss or as an abrasion resistance index.

mean value of the mass losses of the test rubber, Am¢, and of the reference ‘compound
hrate determinations.

Mconst Of 200 mg has been established as the mid-point of the calibration range (see B
ive sheet (see Annex A) using method A with standard reference compound no. 1
mg using method B with standard reference compound no. 1. Considerable experien
lated using the relative volume loss calculation. 138 mg has.been indicated as a po|
thod A with standard reference compound no. 2, using @brasive sheet (see Annex A
peen indicated as a possible value for method B with standard reference compound
acy has not been documented to the degree of thé\value 200 mg using method A
erence compound no. 1.

standard reference compounds no. 1 and no. 2, see¢'Table B.1 and Table B.4, respectively.

volume loss (see 3.2), AV, in cubicmillimetres, is given by Formula (1):

mg Amgqng

pi Am,

is the mass less,/in milligrams, of the test rubber test piece;

is the defined value of the mass loss, in milligrams, of the reference compound test
tested‘with the same method (see 10.1);

is\the density, in milligrams per cubic millimetre, of the test rubber;

) AmI‘l

2.4.3)
and a
te has
ssible
), and
no. 2,
with

M

piece

Amy

NOTE

1S the mass 10ss, in milligrams, of the reference compound test piece tested wi
same method.

Standard reference compound no. 1 is usually used with this method of expression of results.

Calculate the mean value of the relative volume loss.

h the
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10.3 Abrasion resistance index

The ARI (see 3.3), IaR, as a percentage, is given by Formula (2):

A
Iar :Lptx 100
Amt pr

where

Amy is the mass loss, in milligrams, of the reference compound test piece;

(2)

ratlba e 3 111 L 31l s £l £ 2|
p" 10 LIIT uCllou._y, I lllllllsl alllo Pcl CUUIC TIITIITITICLI O, UL LIITU TUITCT CTICT LUllllJUullu'

Am; is the mass loss, in milligrams, of the test rubber test piece;

ot is the density, in milligrams per cubic millimetre, of the test rubber.

Calcujate the mean value of the abrasion index.

11 Precision

See Ahnex D.

12 Test report

The t¢st report shall include at least the following information:

a)

b)

d)

spmple details:
full description of the sample and itS.origin,

1
2) compound details and curinger.forming conditions, if known,
3

method of preparation of the'test pieces from the sample, i.e. whether cut or moul
teést method:
1) full reference tothe’test method used, i.e. reference to this document (ISO 4649:2
2) method used\(A or B);

t¢st details:

[un

standard laboratory temperature used,

2) Cwhether standard reference compound no. 1 (see Table B.1) or no. 2 (see Table B

ded;

N17),

14) or a user-

defied reference compound was USed,

3) any deviations from the normal test procedure, especially if the test run comprised only half

the abrasion distance or if half the vertical force was used (see the last paragraph
test result:
1) mean value of the relative volume loss and the abrasion resistance index,
2) densities of the reference compound and of the test rubber;

date of the test.

© IS0 2017 - All rights reserved
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Annex A
(normative)

Suitable abrasive sheet

A suitable abrasive sheet comprises corundum particles of grain size 60, i.e. passing through a 60 mesh
sieve, bonded to a tw111 sheet w1th a phenollc resin. As produced the abraswe sheet causes an abrasion

loss of more {

a non-rotatirg test plece Itis necessary to perform one or two runs with a steel test plece to redu
abrasion losg to between 200 mg and 220 mg. This is checked by single runs with two test pieces.
direction of motion shall be indicated on the sheet, as it is important that the same directign‘be us

all subseque

Experience Has shown that a minimum of a few hundred runs with standard reference compound
(see Table B.
after which the sheet shall be discarded.

Abrasive sheet produced and standardized in this manner is available cemmercially.

NOTE Abfasive paper can be used instead of cloth, if it provides comparable results.

10

Nt test runs.

) can be carried out with this type of sheet before the abrasion losscepmes down to 1§

using
ce the

The
ed for

no. 1
0 mg,
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Annex B
(normative)

Standard and user-defined reference compounds

Purpose

Referpnce compounds are necessary because these abrasion tests are comparative tests\T
the rgference compounds significantly influences the repeatability and reproducibili€y; of t

The gtandard reference compound described in B.2 shall be used for the calibration of
(5.2) using method A because of the considerable experience already(gained usipg it for this

sheet
purp

Standard reference compound no. 1 may be obtained commercially.

The dompound described in B.3 is representative of a simple tyre tread compound and h
previpus use as a standard reference compound, including use inthe international interla
programme described in Annex D. Standard reference compound/no. 2 would normally be
the uger. There is a possibility of obtaining it commercially-for-those users who do not ha
facilities for preparing it.

Users
in prg

user-¢lefined reference compounds with standard@eference compound no. 1 or no. 2 in tes

he quality of

he tests.

the abrasive

se. It may also be used as the comparative standard reference compound in test methods A and B.

as had some

boratory test

prepared by

ve their own

may define other reference compounds as needed for their own use, noting the d¢gree of care
paration needed for repeatable and reproducible results. Care shall also be taken npt to confuse
t reports.
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B.2 Standard reference compound no. 1 for the calibration of the abrasive sheet
and for use as a comparative standard reference compound

B.2.1 Composition

Table B.1 — Composition of standard reference compound no. 1

Ingredient Parts by mass
Natural rubber (TSR L) 100,0
Zinc oxide, class B4c (see ISO 9298:2017, Annex D)2 50,0
N-Isopropyl-N'-phenyl-p-phenylenediamine (IPPD)b 1,0
Benzdthiazyl disulfide (MBTS)¢ 1,8
Carbop black N330d 36,0
Sulfur 2,5

Total 191,3

a  Zipkweiss Pharma 8 is the trademark of a product supplied by Grillo Zinkoxid GmbH.

b Vylkanox 4010NA® is the trademark of a product supplied by Lanxess AG.

¢ Vylkacit DM/C® is the trademark of a product supplied by Lanxess AG.

d  Cdrax N330® is the trademark of a product supplied by Orion Engineered.€arbons GmbH.

This ipformation is given for the convenience of users of this docunient and does not constitute an
endorgement by ISO of the products named. Equivalent materials may bé used provided that the resulting
standqrd sheets meet the requirements of B.2.4.

B.2.2 Recgmmended mixing procedure

The followinlg mixing procedure has been found to be suitable to meet the requirements. Other
procedures thay be used provided that a good dispersion is obtained and that the properties megt the
requirementg of B.2.4.

Use an interrjal mixer to mix all ingredients, following the procedure specified in Table B.2. Subseqyently,
homogenize fhe batch using a roll mill, as-specified in Table B.3.
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Table B.2 — Mixing procedure using an internal mixer

Mixing chamber volume: 4,6 1 (determined by means of wheat grains or another suitable methods)
Chamber filled to: (65 +5) %

Speed: 30 r/min

Cooling fully operative

Mass of rubber: 2 000 g

Mixing step Elapsed time, min
Add rubber 0
Add zinc oxide, antjoxidant, and accelerator, well premixed 75
Add carbon black 11
Add sulfur 14
Dump 18

Final temperature of batch: 100 °C to 110 °C

Table B.3 — Homogenization of batch using a toll mill

Roll diameter: 250 mm

Working width: 400 mm

Surface temperature of rolls: 50 °C £ 5 °C

Speeds of rolls: approximately 12,4 r/min and 18,1 r/min

Milling step Elapsed time;ahin Nip opening, mm
Band hot masterbatch 0

Make 3 to 4 cuts 1 0,5

Turn the rolled sheet 5

Sheet off 10 5,0

Final temperature of sheet: approximately 70 °C

B.2.3 Vulcanization

Ply up enough milled sheets.to give a minimum thickness of 6 mm. Insert the blank Jnto a mould
prehdated to 150 °C = 2 °C.Place the mould in a press and subject to several bumping qycles. Slowly
apply|a pressure of at least 3,5 MPa and vulcanize for 25 min * 1 min.

The recommended)dimensions of the vulcanized sheet are 8 mm x 181 mm x 181 mm [which yields
apprdximately 90-test pieces.

B.2.4 Quality control

B.2.44—General

The procedure for quality control specified in B.2.4.2, B.2.4.3, and B.2.4.4 has been found to be suitable
to achieve a consistent level of abrasion loss.

Tests shall be carried out not earlier than 16 h and not later than 7 days after vulcanization.

B.2.4.2 Reference test pieces

From a sufficient number of sheets, cut, as specified in 7.1, one test piece from each sheet to provide
reference test pieces for quality control of further test piece production. These test pieces can be stored
in accordance with B.2.5 for up to three years.
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B.2.4.3 Mass loss

All measurements of mass loss for quality control shall be made with a separate abrasive shee

t that

is only used for this purpose. This abrasive sheet is checked using 15 reference test pieces. With each
test piece, the mass loss is measured with three runs with a non-rotating test piece and the median

reported. The mean, Ampef, of the 15 median values shall be between 180 mg and 220 mg.

This procedure is carried out for every fifth “production run”, which may include several batches

produced under the same conditions by the same operator over a period of 1 day or 2 days.

The mass loss, Amprog, of a production run is determined using a representative sheet from each

production run. From this sheet, cut out 15 test pieces as specified in 7.1 and for each test

piece,

measure thejmass loss, Am, with three runs using a non-rotating test piece and report the median
From these 15 median values, calculate the mean, Ampyo4, and the standard deviation. The-diffd
between Ampoq and the last Amger shall be not more than 15 mg.

In order to gnsure uniform quality, it is strongly recommended that reference test pieces obtai
commercially be used for the first check, and occasionally later. The difference between Amy
test pieces produced in-house and the Ampger for test pieces obtained commercially shall be not
than 10 mg.

B.2.4.4 Hardness

Measure the|Shore hardness in accordance with ISO 7619-1 at a minimum of four places on each
and report the median value for each sheet.

The mean for all sheets (i.e. all the median values) in a produgtion run shall be (60 + 3) Shore A.

B.2.5 Storpge

Test sheets [shall be stored in accordance with 1SO 2230. Wrap the sheets with a materia
polyethylend) which protects the sheets from atmospheric attack and store them in a cool, dark p

B.3 Standard reference compoundno. 2 (representative of a simple tyre trea
rubber) far use as a comparative standard reference compound

B.3.1 Comjposition

Table B,4.—+ Composition of standard reference compound no. 2

value.
rence

nable
of for
more

sheet

| (e.g.
ace.

| ="

Ingredient Parts by mass
Naturpl rubber{TSR L) 100,0
Stearik acid 2,0

Zinc okide 5,0
Carbon black N330 50,0
N-Isopropyl-N"-phenyl-p-phenylenediamine (IPPD) 1,0
N-Cyclohexylbenzothiazole-2-sulfenamide (CBS) 0,5
Sulfur 2,5

Total 161,0

B.3.2 Mixing and vulcanization

The equipment and procedure used for preparation, mixing and vulcanization shall be in accordance
with the relevant requirements of ISO 2393. An internal mixer or a mixing mill may be used. Sheets

shall be vulcanized at 140 °C for 60 min.
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Storage

Wrap the sheets with a material that protects the sheets from attack by ozone (e.g. polyethylene) and

store

them in a cool, dark place.

B.3.4 Quality

The mass losses for two different batches of standard reference compound, determined in accordance
with Clause 9, shall agree to within 10 %.

NOTE
accor

It has been found that the standard rubber gives an abrasion loss of about 150 mg when tested in

ance with Clause 9 using a rotating test piece. The value of abrasion loss for compound no

some
in-hoy

pxtent on the exact mixing procedure and the variation in the natural rubber. This rubber.is 1
se standard rather than being a universal certified reference material.

© IS0 2017 - All rights reserved
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Calibration schedule

C.1 Inspection

Before any calibration is undertaken, the condition of the items to be calibrated shall be ascertained by
inspection apd recorded on any calibration report or certificate. It shall be reported whether(calibration

ismadeint

It shall be

“as-received” condition or after rectification of any abnormality or fault.

scertained that the apparatus is generally fit for the intended purpose, including any

parameters ppecified as approximate and for which the apparatus does not therefore need [to be
formally caliprated. If such parameters are liable to change, then the need for periodic checks shall be

written into

C.2 Scheg

Verification

the detailed calibration procedures.

jule

br calibration of the test apparatus is a normative part of this document. The frequency

of calibration and the procedures used are, unless otherwise stated, at the discretion of the indiyidual

laboratory u

sing 1SO 18899 for guidance.

The calibration schedule given in Table C.1 has been comnipiled by listing all of the parameters specified

in the test m
the main tes

ethod, together with the specified requirement. A parameter and requirement can relate to
apparatus, part of that apparatus or afdncillary apparatus necessary for the test.

For each parameter, a calibration procedurelis indicated by reference to ISO 18899, to arlother

publication @
or detailed
preference).

The verificat

The code lett

C

ion frequency for each'parameter is given by a code letter.

r to a procedure particular to thetest method which is detailed (whenever a more specific

falibration procedure than_that specified in ISO 18899 is available, it shall be uded in

ers used in the ealibration schedule are:

Requirement to be confirmed but no measurement;
Initial-verification only;

Stahdard interval as given in ISO 18899;

16
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