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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.

The proced

rawn to the possibility that some of the elements of this document may)be the subj
4. ISO shall not be held responsible for identifying any or all such patent rights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explarjation on the meaning of ISO specific terms and expressions related to conformity assess
as well as information about ISO’s adherence to the World Trade ©rganization (WTO) principles
Technical Bafriers to Trade (TBT) see the following URL: www:i§o.org/iso/foreword.html.

The commitfee responsible for this document is ISO/T€ 41 Pulleys and belts (including vee
Subcommittg¢e SC 3, Conveyor belts.

This third edlition cancels and replaces the second ‘edition (ISO 9856:2003), of which it constit
minor revisipn. It also incorporates the amendment ISO 9856:2003/Amd 1:2012.

The normatiye references have been updated.
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Introduction

This International Standard is used in a number of situations where the permanent elongation of the
conveyor belt after mechanical conditioning is of some practical relevance and in particular in the
implementation of ISO 3870 and the application of ISO 5293.

© ISO 2016 - All rights reserved v
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INTE

RNATIONAL STANDARD ISO 9856:2016(E)

Conveyor belts — Determination of elastic and permanent
elongation and calculation of elastic modulus

1 S

cope

This International Standard specifies a method for determining the elastic and permanent elongation

ofac

Itisn

2 N
The f

nveyor belt and the calculation ofthe elastic modulus

pt applicable or valid for light conveyor belts as described in ISO 21183-1.

ormative references

bllowing documents, in whole or in part, are normatively referenced in this docur

indispensable for its application. For dated references, only the edition cited applies.

referg
ISO 2

ISO 7
Tensiq

ISO1

3 1
For tH

3.1
tensi
great

Note 1
Note 2

3.2

nces, the latest edition of the referenced document (including atty amendments) app
B2, Conveyor belts — Sampling

b00-1, Metallic materials — Calibration and verification:of static uniaxial testing machi
n/compression testing machines — Calibration and vetification of the force-measuring

B573, Conveyor belts — Test atmospheres and conditioning periods

erms and definitions

e purposes of this document, the folowing terms and definitions apply.

e strength
bst measured force during the tensile test divided by the width of the test piece

to entry: It is expressedyin newtons per millimetre.

to entry: See 1SO2883 for tensile test.

nominal tensile'strength

T
speci

iedminimum value of the tensile strength (3.1)

nent and are
For undated
ies.

hes — Part 1:
system

Note

to-entry: It is expressed in newtons per millimetre

3.3

upper reference force

Fy
force

equivalent to 10 % of T (3.2)

Note 1 to entry: It is expressed in newtons per millimetre.

3.4

lower reference force

Fy,
force

equivalent to 2 % of T (3.2)

Note 1 to entry: It is expressed in newtons per millimetre.

© ISO 2016 - All rights reserved
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3.5

specific force range factor

AF

specific force range applied during the test, i.e. the upper reference force (3.3) minus the lower reference
force (3.4):

AF = Fy - F,

Note 1 to entry: It is expressed in newtons per millimetre.

3.6

permanent glongation
Al,
non-recovergble change in length of the test piece after defined loading cycles

Note 1 to entrjy: It is expressed in millimetres.

3.7
elastic elongation
recoverable ¢ghange in length of the test piece after defined loading cycles

Note 1 to entrjy: It is expressed in millimetres.
Note 2 to entrly: The recovery from extension may be instantaneous or time-dependent, or a combination of both.

3.8
reference length
lo
initial lengthl of the test piece

Note 1 to entrjy: It is expressed in millimetres.

39
permanent strain

Eperm
permanent elongation, Aly, (3.6) expriessed as a percentage of the reference length, I (3.8)

Note 1 to entrfy: This term is oftenfeferred to as “permanent stretch” in conveyor belt technology.

3.10
elastic strain

Eelast
elastic elongqtion, Alex(3.7) expressed as a percentage of the reference length, Ip (3.8)

Note 1 to entrjy;This term is often referred to as “elastic stretch” in conveyor belt technology.

3.11

elastic modulus

M

AF (3.5) divided by the fractional elastic elongation (3.7) at the end of the specified number of cycles

Note 1 to entry: It is expressed in newtons per millimetre.

Note 2 to entry: This definition of the term deviates from that normally used in engineering, in which the modulus
is expressed in units of stress (i.e. a force per unit of cross-section) and is represented by the symbol E.

2 © IS0 2016 - All rights reserved
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4 Principle

A test piece, cut from the full thickness of the conveyor belt in the longitudinal direction, is subjected
to a force that varies sinusoidally between defined limits. After 200 cycles, the amount of permanent
elongation of the test piece and the amount of elastic elongation produced by the force differential are
recorded from a force-elongation graph.

The special application conveyor belts may be used with higher elongation in the tensile member. For
these belts, the permanent elongation measured according to the stated test procedure does not allow
a conclusion regarding the permanent elongation of the belt in real-life operation. A higher number of
load cycles (jointly agreed upon by the supplier and the customer) can be of help.

5 Alpparatus

5.1 |Dynamic tensile testing machine, of appropriate capacity to enable up t¢-at'least of the nominal
tensile breaking load of the conveyor belt to be applied and with a force measpring system ip accordance
with ISO 7500-1, class of machine 3 or better (e.g. class 2).

5.2 |Extensometer, with a measuring length of at least 100 mm and-accurate to 0,1 mm of more.

5.3 |Recording device, to record the graph of the applied tensile stress as a functjon of actual
elongption.

6 Sampling

Select a sample of conveyor belt in accordance with 1SO 282 of sufficient size to enable all three test
piece$ described in 7.1 to be obtained. One test piece shall be taken from each edge of the|belt and one
test ﬂiece shall be taken from the middle of‘the belt. The sample shall be taken at least fiye days after
manulfacture.

7 Test pieces

7.1 |Number, shape and.dimensions

Cut three rectangulartest pieces, each 50 mm wide x at least 300 mm long (plus the necessary
clamping length at €ach end of the test piece) in the longitudinal direction from the full|thickness of
the cqnveyor belts

7.2 |Preparation

Remavethe covers from each test piece so that the thickness of the remaining cover is betyveen 0,5 mm
and 14mm:

8 Conditioning

Condition the test pieces in accordance with ISO 18573.

9 Procedure

Place the ends of the test piece between the jaws or clamps of the tensile testing machine (5.1) so that it
is held securely and the free length between the faces of the jaws is at least 300 mm.

Apply an initial force to the test piece equal to 0,5 % of the nominal tensile strength, 7, multiplied by the
test piece width in millimetres.

© IS0 2016 - All rights reserved 3
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Position the two grids of the extensometer (5.2) on the axis of the test piece with a known reference
length of at least 100 mm.

Set the graphical recorder (5.3) to zero elongation.

Apply force to the test piece approximately sinusoidally and at a frequency of 0,1 Hz between the upper
and lower reference forces as defined in 3.3 and 3.4.

Record graphically at least the first and the 200th cycles (see Figure 1).
From the graph obtained (see Figure 1), record

£

— the Valu Ul l:\lr' Uf tCDt PICLC \AY ldth, ;ll IICVV tUllD lJCl lll;}};lllctl \>7] Cllld
— the valug of Al and Al at the 200th cycle.
>_
1
FU -
.
<
Fy
2
AL, Ale X
Key
200th cydle
initial foree

1
2
X actual elongation
Y force applied, N/mm

Figure 1 — Variation in extension of a test piece in relation to cyclic applications of a load
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10 Calculation and expression of results

10.1 Calculate the percentage permanent elongation, &perm, of the belt in accordance with Formula (1):

Alp
£ porm = * 100 (1)
(o]
10.2 Calculate the percentage elastic elongation, ggjast, of the belt in accordance with Formula (2):
Al
€llast I—XLUU (2)
(0]
10.3 [Calculate the elastic modulus, M, of the belt in accordance with Formula (3) of Formula (4) and

expregs the results in newtons per millimetre width of belt, or multiples thereof:

M = x 100
gelast
or
o AF x IO
Al o
10.4 |Calculate the arithmetic mean of the three results so obtained for each of the values|i

and 1p.3, rounding the value to the first decimal place.

11 Test report
The t

a)
b)
‘)
d)
e)
f)

AF

st report shall contain the following information:
identification of the belt tested;

a|reference to this International Standard, i.e. ISO 9856;

e results of the testithe individual values and the arithmetic mean values;

—

the conditioning.period and the conditioning atmosphere;
the temperature and the relative humidity in the test room throughout the test;

the details of any deviation from this International Standard or from the Internation
tp which reference is made, and details of any operations regarded as optional.
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