INTERNATIONAL
STANDARD

ISO

21182

Second edition
2013-02-15

Light conveyor belts — Determination

of the coefficient of friction

Courroies transporteuses légéeres —~ Pétermination du doefficient

de frottement

Reference number
1SO 21182:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088

IS0 21182:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088

1SO 21182:2013(E)

Contents

Foreword

Introduction

1

2
3
4

Principle

Bibli

4.1 Dynamic coefficient of friction
4.2 Static coefficient Of frICEION ... g e

ApParatus (S€e FIGUIe 2) ... oo

TESE PLECE ... I e
6.1 Test piece material. ...,

6.2 Number and dimensions of test pieces
6.3 (00 00 11 10 10 OSSR 45 S

| 30 W0 Yo=Y 0 L) D < O o O OO S O Y

Calculation and expression 0f reSults. ... @S]
8.1 Dynamic friction, up
8.2 SEALIC FTACTION LG et
8.3 Examples for recorded graph of us (force/path diagrams)

TESTTEPOTT ..o BN e

OBTAPIY ...t 5 e

© IS0 2013 - All rights reserved

iii


https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088

ISO 21182

:2013(E)

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 coefficient of friction of light conveyor belts has to be seen from two different aspects relevant to the
choice of the reference material. One aspect is the friction of the underside of the belt. In practice, this is
not critical because it is low. Regardless of whether a table of steel or of wood is used, the coefficient of
friction is within the range from 0,2 to 0,3 in most cases.

Contrary to this, the top face covers show values over an extended range dependent on their actual
function. To achieve this function, the material itself can be modified as well as the surface pattern but

the test procedure is the same in every case. So it becomes clear that the chosen steel pane

This

as a

iour against any kind of belt cover.

International Standard allows comparison of all kinds of conveyor belt to obtain rel
reference. This can be helpful to buyers who need guidance in choosing the/right b

particular application.

The 1
(up)

ests in accordance with this International Standard are limited to dynamic coefficien
up to 1,0 and static coefficients of friction (us) up to 1,5. Highetvalues can show 4

fricton, adhesion, deformation and other effects occurring, especially where the surfag

coar

be and is therefore unsuitable for this test.

The fnethod using the standardized metallic test panel is intended especially to compare the

of fri
on th

To dg
requ

ction of different light conveyor belts. The values received under practice conditions aly
e frictional partners.

btermine these effects, it is possible to choose a«different frictional partner instead of
red. This is mentioned in the test report.

| represents
ical friction

able results
elt for their

s of friction
mixture of
e texture is

coefficients
vays depend

the panel if

© ISO

2013 - All rights reserved


https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088



https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088

INTERNATIONAL STANDARD

ISO 21182:2013(E)

Light conveyor belts — Determination of the coefficient of
friction

1 Scope

This International Standard specifies test methods for determining the dynamic and static coefficients

of frictiomfortighttonveyor bettsaccording to SO 24183-=t——

2 Normative references

The
indig
refern

ISO 3

ISO 4
and

ISO7

testifg machines — Verification and calibration of the foree-measuring system

ISO 1
ISO 4

3 Lg
For t

3.1

dyna

1D

coefflicient expressedby

whet

following documents , in whole or in part, are normatively referenced in“this docunj
pensable for its application. For dated references, only the edition @©ited applies. I
ences, the latest edition of the referenced document (including any aimendments) appl

574, Cold-reduced carbon steel sheet of commercial and drawing qualities

287, Geometrical Product Specifications (GPS) — Surface textute: Profile method — Term
urface texture parameters

500-1, Metallicmaterials— Verificationofstaticuniaxialtestingmachines— Part1: Tension

8573, Conveyor belts — Test atmospheres and eonditioning periods

1183-1, Light conveyor belts — Part 1: Principal characteristics and applications

[erms and definitions

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

mic coefficient of friction

Py

e

ent and are
For undated
es.

s, definitions

compression

x

B isthe r"yn::mir‘ frictional Fnrr‘n, c]ir‘]ing Frir‘h'nn;

FN is the normal force.

3.2
stati

Hs

c coefficient of friction

coefficient expressed by

where
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is the static frictional force, “stiction” (break-away force);

FN is the normal force.

4 Principle

4.1 Dyna

mic coefficient of friction

A test piece cut from the full thickness of the conveyor belt in the longitudinal or transverse direction is

a defined spleed. The up value is then determined by calculation, using the dynamic frictional ferc

clamped toéI.‘table. A metallic test panel subjected to a given normal force 1s pulled over the test pie

and the normal force (Fn).

4.2 Static

A metallic td
test panel, g
calculation,

5 Appar
5.1 Testirn

5.2 Metal
thickne
width, (|
length,

testing

The test pan
HRB 60 and
with ISO 42

Because the
replaced aft]

Because the
The person

coefficient of friction

st panel is subjected to a normal force as in 4.1. Additionally, a pullingforce is exerted o
enerated by a pulling mechanism moving at a defined speed. The ggyalue is determin
using the static frictional force, Fs, and the normal force (F).

atus (see Figure 2)

|g table, on to which the test piece shall be clamped.

lic test panel (see Figure 3) having the following dimensions:

5s, 0,8 mm;

76 + 0,5) mm;

152 mm;

hrea, (76 £ 0,5) mm x (131,5#0,5) mm = (100 + 1) cm?2.

el shall be made of steel;-type CR1 in accordance with ISO 3574, with a hardness of bet)
HRB 70, with a milled-surface and surface roughness, Ra, of 0,9 um to 1,3 um in accord
B7.

surface can{change due to the abrasion of the test piece, the metallic test panel shou
er a maximum of 50 applications, but after one day of use at the latest.

test panel is not stainless, it shall be kept in its original pack in a dry place until first
lel handling the panel shall wear clean cotton gloves and touch the panel only at the ed

ce at
e, Fp,

in the
bd by

iween
ance

[d be

ised.
ges.

5.3 Mass, generating a normal force of 50 N = 1 N together with the metallic test panel. The mass shall
be made of steel having a density of 7,85 g/cm3 and have the following dimensions:

— length (

120 £ 0,2) mm;

— width (75 £ 0,2) mm;

— height (

71+ 0,2) mm.

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=6bd77cd2d6d3a360ad2f34b8a2733088

5.4

1SO 21182:2013(E)

Device for the measurement of the frictional force

5.4.1 Load cell, with a range up to 100 N.

The force measuring system shall be in accordance with ISO 7500-1, class of machine 3 or better (e.g.

class

of machine 2).

5.4.2 Recording instrument for recording the signal of the load cell

5.5 Pulling mechanism, for example a tensile testing machine, to produce a uniform relative motion

bet

5.6

5.7

of approximately 1 mm.

6

6.1

Test
mant

6.2

Thre
[see ]

Test piece

EEI test piece ard e tattic test pamet:
Deflection roller, having a diameter of 40 mm to 50 mm and ball bearings to ensuge-smo

Pulling cable, parallel to the sliding surface and with a low elasticity, e.g. steel'cable wit]

Test piece material

piece material shall be new, unused (“virgin”), but shall not be tested sooner than fiy
ifacture. It shall be free from contamination and superficial damage.

Number and dimensions of test pieces

e test pieces shall be cut from the full thickness of the conveyor belt in the longitudiy
Figure 1 a)] and/or the transverse direction [see Figure 1 b)].

oth rotation.

h a diameter

e days after

al direction

Dimensions jn millimetres

© ISO
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a) Distribution of test piece selection in longitudinal direction
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Key

b  belt width

If both surf{

The test pie

Each test pig

6.3 Cond

Before testi

jtioning

100

b2

bl2

100

b) Distribution of test piece selection in transverse direction

Figure 1 — Distribution of test piece-selection

ece shall be used only once.

Ces shall measure 600 mm long x 100 mm wide.

ces of the belt are to be tested, additional test pieces shall be taken accordingly.

g, condition the test piecestin‘accordance with ISO 18573, Atmosphere B, for at least 24 h.

© ISO 2013 - All rights reserved
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Fpi Fs

Key
Ipad cell
deflection roller
tlest piece table
flest piece

etallic test panel
I:ass
¢lamp

0 NN O U AW N

pulling cable

Figure 2 — Friction testing apparatus
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Dimensions in millimetres

132

B

Figure 3 — Metallic test panel

7 Procedure

The temper|
Atmosphers

Adjust the t4
Clamp the t4
Visually ins

Connect the

ature and relative humidity in the test room,shall be in accordance with ISO 18573,

B.

esting table (5.1) to the horizontal positioniiirthe longitudinal and transverse directiops.

st piece to the table.
bect the metallic test panel (5.2)tacheck that it is free from rust.

pulling cable (5.7) to the panel and place the mass (5.3) on the panel.

If measuring the dynamic coefficiént~of friction, up, adjust the speed of the pulling mechanis

(1 000 + 20
the speed of
motion is 3(

If measurin
(100 + 10)

8 Calcul

mm/min, except thatif the maximum speed of the machine is less than 1 000 mm
the pulling may bé-neduced, but not to below (500 + 20) mm/min. Ensure that the p3
0 mm.

g the static<coefficient of friction, us, adjust the speed of the pulling mechanis
im/min, Stop the measurement as soon as the test panel begins to move.

m to
min,
th of

m to

ation and expression of results

8.1 Dynamic friction, up

The up value shall be determined as a median, preferably in accordance with ISO 6133.

© ISO 2013 - All rights reserved
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The values registered during the last 200 mm of the path of motion shall be used.
Fp
Mp = Fy
where
Fp isthe median of the dynamic frictional force;

FN is the normal force.

8.2 | Static friction ug

For the static coefficient of friction, the first peak of the graph represents us:

Fs
Hs= Fy
where
Fs is the static frictional force (break-away force);

FN is the normal force.

8.3 | Examples for recorded graph of us (force/path diagrams)

If th¢ recorded graph gives a peak as shown in Eigure 4, the force, Fs, can be read very easily and the ug
valug¢ can be calculated.

If th¢ graph is as shown in Figure 5, the pgvalue is determined by noting the force Fs, at pojnt, P, where
the curve deviates from the initial straight line.

© IS0 2013 - All rights reserved 7
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Key
X path of pulling mechanism
Y force
a  Start of test panel motion.

Figure 4 — Typical example of recorded graph of us with force peak
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