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82:2005(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
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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 ran

ge from 0,2 to 0,3 in most cases.
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Light conveyor belts — Determination of the coefficient of

friction

1 cope

This [International Standard specifies test methods for determining the dynamic and Sstatic ¢
frictign for light conveyor belts according to ISO 21183-1.

2 ormative references

befficients of

The following referenced documents are indispensable for the application of this document. For dated

refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 3574:1999, Cold-reduced carbon steel sheet of commerciaband drawing qualities

b referenced

ISO 4287, Geometrical Product Specification (GPS) — Surface texture: Profile method — Termis, definitions

and surface texture parameters

ISO 1500-1:2004, Metallic materials — Verification of static uniaxial testing machine — Part1:

Tensfon/compression testing machines — Verification and calibration of the force-measuring syst
ISO 18573:2003, Conveyor belts — Testatmospheres and conditioning periods

ISO 21183-1, Light conveyor belts -~ Part 1: Principal characteristics and applications

3 Terms and definitions

For the purposes of thiS.document, the following terms and definitions apply.

3.1
dynamic coefficient of friction
Hp
coefflcient-expressed by

em

_fp

ﬂD_FN

where

Fp is the dynamic frictional force, sliding friction,

Fy s the normal force
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3.2

static coefficient of friction

Hs

coefficient expressed by

F

s =1
where

Fg is thestatic frictional force, “stiction” (break-away force),

Fy s the normal force
4 Principle
4.1 Dynamic coefficient of friction
A test piece| cut from the full thickness of the conveyor belt in the longitudinal or transverse direct

clamped to @
defined spe¢g
normal force

4.2 Static

A metallic te
panel, gene
calculation, U

table. A metallic test panel subjected to a given normal forece™is pulled over the test piece
d. The 1y value is then determined by calculation, using the‘dynamic frictional force (Fp ) ar

(FN)-
coefficient of friction
5t panel is subjected to a normal force as in 4:1ZAdditionally, a pulling force is exerted on th

ated by a pulling mechanism moving at & defined speed. The ug value is determine
sing the static frictional force (Fg) and theinormal force (F).

atus (see Figure 1)

5 Appar;
5.1 Testi
5.2

Metalljc test panel, see Figure 2, having the following dimensions:
thicknesg, 0,8 mm;
width, (716 + 0,5) mmy

length, 152 mnT;

g table, onto which the test.piece shall be clamped.

on is
at a
d the

b test
d by

testing area(76=+6;5mm=

The test panel shall be made of steel, type CR1 according to ISO 3574:1999, with a hardness of between
HRB 60 and HRB 70, with a milled surface and surface roughness, Ra, 0,9 ym to 1,3 ym in accordance with

ISO 4287.

Because the surface can change due to the abrasion of the test piece, the metallic test panel shall be

replaced afte

r a maximum of 50 applications, but after one day of use at the latest.

Because the test panel is not stainless it shall be kept in its original pack in a dry place until first used. The

personnel ha

ndling the panel shall wear clean cotton gloves and touch the panel only at the edges.
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5.3 Weight, generating a normal force of 50 N + 1 N together with the metallic test panel. The weight 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.

5.4 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 7500-1:2004, Class of machine 3 gr better (e.qg.
Clasg 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
betwgen test piece and metallic test panel.

5.6 | Deflection roller, having a diameter of 40 mm to 50 mm and ball bearings to ensure smooth rotation.

5.7 | Pulling cable, parallel to the sliding surface and with a lowelasticity, e.g. steel cable with f diameter of
approximately 1 mm.

6 Test piece

6.1 | Test piece material

Test [piece material shall be new, unused’ (“virgin”), but shall not be tested sooner than fie days after
manufacture. It shall be free from contamination and superficial damage.

6.2 | Number and dimensions of test pieces

Threg¢ test pieces shall be_cut from the full thickness of the conveyor belt in the longitudinal and/pr transverse
direction: one from the middle of the belt; the others 100 mm from each of the belt edges.

If both surfaces of the.belt are to be tested, additional test pieces shall be taken accordingly.
The test pieces.shall measure 600 mm long x 100 mm wide.

Each|test\piece shall be used only once.

6.3 Conditioning

Before testing, condition the test pieces in accordance with ISO 18573:2003, Atmosphere B, for at least 24 h.

© I1SO 2005 — All rights reserved 3
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Figure 1 — Friction testing apparatus
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Figure 2 — Metallic test panel

7 Procedure

Meadure the temperature and relative humidity in the test room.
Adjust the testing table (5.1) to the horizontal position in the longitudinal and transverse directions.
Clamipp the test piece to the table!l

Visuglly inspect the metallic. test panel (5.2) to check that it is free from rust.
Clean the metallic test”panel by using pure acetone and a soft tissue which is not dissolved byl the acetone
and does not leave)any residue on the panel. Let the acetone evaporate and polish the panel afferwards with

a new, dry tissue7Fhen place the panel on the test piece.

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

If méasuring the dynamic coefficient of friction, un, adjust the speed of the pulling mgchanism to
(1 000 £ 20) mm/min, except that if the maximum speed of the machine is less than 1 000 mm/min, the speed
of the pulling may be reduced, but not to below (500 + 20) mm/min. Ensure that the path of motion is 300 mm.

If measuring the static coefficient of friction, ug, adjust the speed of the pulling mechanism to
(100 = 10) mm/min. Stop the measurement as soon as the test panel begins to move.

© I1SO 2005 — All rights reserved 5
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8 Calculation and expression of results

8.1 Dynamic friction, /p

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

The values registered during the last 200 mm of the path of motion shall be used.

_Ip

,UD—FN

where

Fp is the median of the dynamic frictional force;
Fy is the normal force.

8.2 Statidfriction ug

For the statiq coefficient of friction, the first peak of the graph represents ug:

_k

,US_E

where

Fg s the static frictional force (break-away force),

Fy s the normal force

8.3 Examples for recorded graph of .g (force/path diagrams)

If the recordg¢d graph gives a peak as'shewn in Figure 3, the force Fg can be read off very easily and the ug

value can be|calculated.

If the graph is as shown in Figure 4, the ug value is determined by noting the force Fg at the point, P, where

the curve deyiates from the initial straight line.
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Figure 3 — Typical example of recorded graph Figure 4 — Example of untypical lgraph
of ug with force peak of ug without force peak

9 Testreport

The test report shall include the-following information:
a) the values of each measurement (rounded to two decimal places);
b) the arithmetic mean/value (rounded to two decimal places);

c) ¢omplete designation of the tested conveyor belt material and the date of manufacture;

st-room temperature and relative humidity;

d) Iference to this International standard (and details of any deviations);

f)  conditioning period;
g) designation and manufacturer of metallic test panel;
h) if applicable, the material used instead of metallic test panel;

i) test speed for determination of up value if different from 1 000 mm/min;

j)  the separate values for the undersides and the top face covers;

k) date of test.
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