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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 188
*Conveyor belts", the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by
publication of an identical text or by endorsement, at the latest by February 2000, and
conflicting national standards shall be withdrawn at the latest by February 2000.

According to the CEN/CENELEC Internal Regulations, the national standards organizations
of the following countries are bound to implement this European Standard: Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, ltaly,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom.

Introduction

Many applications for light conveyor belts require that the belt is initially tensioned
and there is no subsequent change in belt length by adjustment of any rollers. In
such cases the tensioning force in the belt changes throughout the life of the belt
because of two effects: both permanent stretch and relaxation of the belt changing
its real elastic modulus. It is vital to have a means of establishing the way in which
the tensioning forces will change and this test applies a cyclic stretching between
two defined states of elongation over a large number of cycles. ltihas been found
experimentally that the tensioning, force,drops in an exponential way. It is possible to
measure the tensioning force and then to calculate what is herein defined as the
relaxed elastic modulus'. It is important to note that this is not a true elastic
modulus, because it includes an element of permanent stretch but, except in cases
where the permanent stretch is relatively large, it is a measure of great practical
value in determining final tensioning forces. This standard is designed to meet the
requirements for such applications.
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1 Scope

This European Standard specifies a test method for the determination of the
relaxed elastic modulus of light conveyor belts as defined by EN 873 or other
conveyor belts where ISO 9856 is unsuitable.

2 Normative references

This European Standard incorporates by dated or undated references, provisions
from other publications. These normative references are cited at the appropriate
places in the text and the publications are listed hereafter. For dated references,
subsequent amendments to or revisions of any of these publications apply to this
European Standard only when incorporated in it by amendment or revision. For
undated references the latest edition of the publication referred to applies.

EN 873 Light conveyor belts - Principal characteristics and applications

EN 10002-2 Metallic materials - Tensile testing - Part 2: Verification of the
force measuring system of the tensile testing machines

1ISO 471 Rubber - Temperatures, humidities and times for
conditioning and testing -

ISO 554 Standard atmospheres for conditioning and/or testing -
Specifications

ISO 7500-1 Metallic materials - Verification of static uniaxial testing machines
- Part 1: Tensile testing machines ' :

ISO 9856 Conveyor belts - Determination of elastic modulus

3 Definitions and symbols
For the purposes of this standard the following apply :
3.1 elastic modulus.

1) (in conveyor belt technology). A force per unit of width of a conveyor belt . It is
expressed in newtons per millimetre width of belt and is represented in ISO 9856 by
the symbol M.

Note : This definition of the term deviates from that normally used in engineering
which is expressed in units of stress, i.e. a force per unit of cross section and is
represented by the symbol E'; ( see for example ISO 527-4 ).

2) (in light conveyor belt technology). The force in newtons per unit of width
required to extend a representative test piece of light conveyor belting by 1% of its
original length. The force is represented by the symbol A and consequently the
elastic modulus is represented by the symbol 4y4. This value is also called the
tensile force for 1 % elongation per unit of width' or s value'. It is expressed in
newtons per millimeter.

Note : In EN 10002-1:1991, the symbol kis used to represent the coefficient of
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proportionality.

3.2 relaxed elastic modulus. Used in light conveyor belt technology to describe the
elastic modulus of a light conveyor belt after being cycled between predetermined
limits of extension for 500 cycles. "

Note : The ki« value of a new conveyor belt is higher than that of a used conveyor
belt in which relaxation has taken place in service. The relaxation takes place
following an exponential function.

The following symbols are also used in this standard:

Fa, Fsare the maximum and minimum tensile forces respectively in the test piece
in newtons;

Fa, | F's are the specific values of Fa, Fs referred to the width of the test piece in
newtons per millimetre;

ais the value in newtons per millimetre of A, forz=1;

b is the manufactured width of the conveyor belt in millimetres;
[ in equations (4) and (5), b is the slope of the straight line};

r is the correlation coefficient ;
X is the variable in the equation of the straight line ; '
_y..is the value of the equation of the'straight line’;

zis the number of cyclic elongations.

4 Principle

A test piece, cut from the full thickness of the conveyor belt in the longitudinal
direction, is exposed to a cyclic elongation between two defined limits and the tensile
force is recorded as a function of the number of cycles. From that graph, the relaxed
elastic modulus is determined by calculation through a logarithmic regression.

5 Apparatus

Tensile testing machine , capable of applying load suitable for the strength of the
test piece and with a force measuring system in accordance with EN 10002-2, Class
of machine 3 or better (e.g. Class of machine 2) as well as capable of applying the
load in displacement-controlled cycles of £ 5 mm and with a frequency of 0.5 Hz (this
frequency being realizable also with older, mechanically controlled dynamometers).
6 Test piece

6.1 Shape, dimensions, number and selection

Cut from the full thicknes of the conveyor belt in the longitudinal direction five
rectangular test pieces each (50 + 0,5 ) mm wide x ( 500 plus twice the length
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necessary for clamping in the jaws) mm long. Select the test pieces from the
conveyor belt at places as shown in figure 1.
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Figure 1 - Distribution of tést piece selection

6.2 Conditioning

The test pieces shall be conditioned at (23 +2)°C and a relative humidity of
(50 =+ 5) % in accordance with 1ISO 471 and ISO 554.

The climatizing time shall be:

For light conveyor belts containing materials with a low absorption of moisture, e.g.
polyester, 24 h.

For light conveyor belts containing materials with a high absorption of moisture e.g.
cotton or polyamide, 48 h.
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7 Procedure

The test pieces shall not be tested earlier than five days after manufacture of the
conveyor belt.
The test shall be carried out with each of the test pieces defined in 6.1

Place the ends of the test piece between the jaws of the tensile testing machine in
such a way that the test piece is straight without using force. The free length
between the jaws shall be 500 mm + 1 mm. There shall be no slippage of the test
piece in the jaws during the test.

NOTE 1: Slippage can be minimized by rubbing rosin on the portion of the test
piece that will be in the jaws, removing any excess rosin and enclosing both
sides of the rosin-coated test piece with coarse emery cloth.The emery cloth
should be folded over the ends of the test piece with the coarse side of the
cloth next to the rosin-coated surfaces.

Elongate the test piece cyclically between 1% and 2 % (5 mm and 10 mm) ata
frequency of 0,5 Hz. : :

NOTE 2: The same effect will be realized if the test piece is given an initial
elongation of 1,5 %, corresponding to 7,5 mm ,and a cyclic alteration of the
elongation of +0,5 % , corresponding to 2,5 mm, is superposed at the
same frequency. in both/cases the average speed of deformation in the test
piece will be 5 mm/s (=300, mm/min).

In cases of conveyor belts containing reinforcing elements with a high elastic
modulus, (e.g. with,reinforcing elements of Aramid threads), the cyclic elongation of
the test piece shall take place between 0,5.% and 1 % (2,5 mm and 5 mm) at the
same frequency of 0,5 Hz. : '

Record the tensile force during 500 cyclic elongations as a function of the number of
cycles. Atthe end of the test measure the permanent elongation by reducing the
tensioning force to zero, and measuring the distance between the jaws. If this
elongation is equal to or exceeds 1 % of the initial length then this test is unsuitable
for such a belt type and ISO 9856 shall be used instead.
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