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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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Conveyor belts — Specification for rubber- or plastics-
covered conveyor belts of textile construction for
underground mining

1

This|document specifies requirements for rubber- or plastics-covered conveyor belti
consfruction for use in underground mines and disposed on flat or troughed idlers. Itisnc
to light conveyor belts as described in ISO 21183-1.

This|document does not include requirements for plastics covers. These atelagreed 1
manfifacturer and purchaser, taking into account the type of plastics to be used.

Related items that are not requirements of this document, but which it is recommended be
by the manufacturer and purchaser, are included in Annex A.

Detajls recommended to be supplied by the purchaser of belting with an enquiry are given

The
are,
give

Atte

2

The

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 37, Rubber, vulcanized orthermoplastic — Determination of tensile stress-strain propertig
[SO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests
ISO 452, Conveyor belts’— Adhesion between constitutive elements — Test methods

ISO 482, Conveyorbelts — Sampling

ISO

reference force — Test method

ISO QI hols 1ol £ g
JOJ, CUTIVEYUTI UCILS WILIT U LEALIIT LUTTUSS

Scope

bility of a belt to run straight cannot be assessed until the belt is installed. Requirem|
therefore, outside the scope of this document; nevertheless, recommendations for late
I in Annex C.

tion is drawn to local regulations for safety which might be in place where the belts ar

Normative references

following documents are referred-to’in the text in such a way that some or all of t

P83, Conveyor belts — Full thickness tensile strength, elongation at break and elong

g of textile
t applicable

Ipon by the
hgreed upon
in Annex B.

ents for this
ral drift are
e to be used.
heir content

applies. For
hts) applies.

[%)

ation at the

O o

— Test methods

ISO 703, Conveyor belts — Transverse flexibility (troughability) — Test method

ol L ode 1001 A ]l £ £ad 7
TOTAT UEIt CIHCRITESS A tIHCRITeSS O consticutive elements

ISO 1120, Conveyor belts — Determination of strength of mechanical fastenings — Static test method

ISO 4649:2017, Rubber, vulcanized or thermoplastic — Determination of abrasion resistance using a

rota

ting cylindrical drum device

ISO 16851, Textile conveyor belts — Determination of the net length of an endless (spliced) conveyor belt

EN 14973, Conveyor belts for use in underground installations — Electrical and flammability safety
requirements
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and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
slab beltin

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

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

y

conveyor b
narrower w

3.2

lting made in wide widths and long lengths for subsequent slitting and cutting
idths and shorter lengths to suit individual conveyor installations

solid woven belting

conveyor bej
bound toget]

3.3

her by binding threads in the course of weaving

mono-ply belting

conveyor be

3.4

[ting with a carcass consisting of one ply of woven fabric

duo-ply belting

conveyor b
intermediat
in the joint

3.5

multi-ply b
conveyor bg
together by

3.6

e layer of elastomer of sufficient thickness to allow the incorporation of a tension ele

plting
Iting with a carcass of two or more-plies of woven fabric, the adjacent plies being bo
an intermediate layer of elastomer:

primary yarn

load-carryiy
3.7
secondary
load-carryiy

4 Consty

The carcass

1g yarn which contributesymore than 50 % of the full thickness tensile strength

yarn
1g yarn which eontributes less than 50 % of the full thickness tensile strength

ruction

shall consist either of one or more plies of woven fabric, or of solid woven fabric, and

[ting consisting of a carcass of more than one ply, the plies being interlockéd in the wea|

lting with a carcass consisting of two plies of;woven fabric bonded together b

into

ve or

y an
ment

nded

shall

be impregn

oA o oot d il o a1 roranloctis
e OT COarttCtwitira T oDt OT prasStrc:

If a breaker consisting of open mesh fabric or cord fabric or cord layer is placed between the cover
and carcass, or is embedded in the cover for the purpose of carcass protection, such a layer shall be
considered to be part of the cover thickness and shall not be counted as a fabric ply.

If a fabric pile is integrally woven with the carcass on either one or both surfaces of the carcass, it shall
be considered to be part of the carcass thickness.

NOTE

elastomeric material.

The external surfaces of the conveyor belt generally consist of a specified thickness and quality of

© IS0 2023 - All rights reserved
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5 Length

5.1 Belting that is ordered to an open-ended length shall be supplied subject to the tolerances in
accordance with Table 1.

5.2 The length of belting supplied in the spliced endless form shall be described by the term net
endless length. The net endless length shall be supplied subject to the tolerances in accordance with
Table 2, when measured in accordance with ISO 16851.

It is recommended that when plac1ng orders for beltlng, purchasers spec1fy a length of belting that

' vulcanized
joints.
Table 1 — Tolerances on open-end lengths of belting
Maximum permissible difference between delivered
Belt delivery condition length and ordered length
[%]
Slab belting +5
As one length +2,5
0
In several lengths: *5
for each single length +2,5
for the sum of all lengths 0
Table 2 — Tolerances onnet endless lengths of belting
Length of belt Tolerance
<15m +50 mm
>15mand <20 m +75 mm
>20m £0,5 %
6 Width
The width of the beltingand its associated tolerance shall be in accordance with Table 3.
Table 3 — Widths and tolerances on width of conveyor belting
Nominal width of belting Tolerance on width
[mm]
300
200 ¥7,5 T
500
600
650
800
1000
1200 +1,5%
1400
1600
1800
2000

©1S0 2023 - All rights reserved 3
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7 Rubber cover

7.1 Iftherubber coveris designated as class H, D or L, it shall conform to the appropriate requirements
given in Table 4, and, after ageing for 168 h at 70 °C in accordance with ISO 188, the values obtained for
tensile strength and elongation at break shall not vary from the original unaged values by more than
25 % of those values. If the rubber cover is designated as class K or V, hot air aging test requirements
should be agreed upon by the manufacturer and purchaser.

7.2 Ifthe thickness of the rubber cover, measured in accordance with ISO 583, is between 0,8 mm and
1,6 mm, the thickness of the test piece used, in accordance with ISO 37 shall be the maximum obtainable

and a tolerapice of = 15 % shatt be permitted on vaiues of tensiie STrengtit and etongation at break given
in Table 4.

Table 4 — Classification of conveyor belt rubber covers

Minimum tensile
strength of rubber cover
[N/mm?]

24
18
20
15

loss
P

Maximwm abrasion
in relative volum
[mm3]

120
100
200
200

Minimum elongation
at break
[%]
450
400
400
350
17 350 175

ISO 37 150 37 IS0 4649:2017, Meth

Covefr class

—R[O| T

\'
Test method

dA

These values
values, such a
for wear and

If other cover

grades H, D aj

the cover proj

help to determine the appropriate cover compound for\the application or for the materials carried.

Cut resistance cannot be determined from tensile-strength, elongation and abrasion values alone. The
d L are in accordance with 1SO 10247.

materials or qualities are required for a particular application (e.g. safety, oil resistance or heat resist3
erties need to be agreed between the purchaser and the manufacturer.

5 tear resistance, may be considered, if required. Reliable assessment of the behaviour of the covers in s¢

Dther
rvice
fover

nce),

8 Tolera

8.1 Toler

If the mean
or less, the

thickness sH

shall be not

If the mean

[SO 583, is ¢
and the minimum thickness shall be not greater than 10 % of the mean value. For solid woven be

the maximu

nces on total belt thieckness and cover thickness

ance on total belt thickness

bf the 3, 5 or 8 yaluies of total belt thickness, measured in accordance with ISO 583,is 1
maximum permissible difference between the maximum thickness and the mini
all not be greater than 1 mm. For solid woven belting, the maximum permissible differ
oreaterthan 1,5 mm.

pf the 8, 5 or 8 values of the total belt thickness, when measured by the method describ|
reater than 10 mm, the maximum permissible difference between the maximum thick

mm
mum
ence

ed in
(ness

m permissible difference shall be less than 15 %.

8.2 Tolerance on cover thickness

ting,

When measured by one of the methods described in ISO 583, the mean value of the cover thickness

shall not be

less than the specified thickness by more than the amounts given in Table 5.

© IS0 2023 - All rights res
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Table 5 — Tolerance on cover thickness

Requirements
Property Minus
Plus Specified thickness Specified thickness
<4 mm >4 mm
Max1_n_1um p_erm1551ble deviation of 1 mm 0,2 mm 5 % of specified thickness
specified thickness of each cover

9 Transverse fabric joints in multi-ply belting

9.1 | General

Trangverse joints shall be at an angle of between 45° and 70° to the centre line of the belt.

9.2 | Outer plies

Neither outer ply shall have more than one transverse joint per 100 miength of belt.

9.3 | Inner plies

No injner ply shall have more than two transverse joints per:x100 m length of belt.

9.4 | Adjacent plies and non-adjacent plies

Tranpverse joints in adjacent plies and non-adjacent plies shall be not less than 3 m apart.

9.5 | Joints in same ply

Tranpverse joints in the same ply shall'he’5 m apart or more.

9.6 | Mono-ply, duo-ply andselid woven belting

Trangverse joints should not'bé used in mono-ply, duo-ply or solid woven belting.

10 Longitudinal fabric joints
10.1 Multi-ply'belting

10.1{1 .Spacing of joints

Longitudimatjointsshattbeatteast 100 from the edge of the tarcass: Eachr fongitudimal joint shall
be at least 100 mm from the joints in the other plies. The longitudinal joints in one ply of any piece of
belting shall be separated by at least 300 mm where the width of the belting permits two joints in the
same ply.

10.1.2 Number of joints

Except for folded edge constructions, the maximum number of longitudinal joints in the plies shall be in
accordance with Table 6.

© IS0 2023 - All rights reserved 5


https://standardsiso.com/api/?name=99b7da371289b0da9d5745fd150c50d3

ISO 22721:

10.2 Fabri

2023(E)

Table 6 — Maximum number of longitudinal joints

Width of belt External plies Internal plies
[mm]
<1200 0
>1200and <1600 1
>1600and <2000 2

c joints in duo-ply belting

There shall
a width gre
100 mm fro

Any longitu

formed bety
installed wi

10.3 Long
There shall

11 Elongz
The elongat
3.3), tested
12 Full th

The full thi
newtons pel
the value ch

to Clause 16|

Tested in ac
shall be:

60 % of]
50 % of]

Minimum dy

e o fabricjomts imduo-pty betting taving a widthrupto 6600 mmrDuo-pty bettimg g
ater than 1 600 mm may have one joint in one ply. Longitudinal joints shall beyaf
m the edge of the carcass and at least 200 mm from the joint in another ply.

linal joint should be at least 100 mm from the bend area of trough, i.e. wherever an an
veen adjacent idler rollers. To achieve this, details of the structure on which the belt is
I need to be provided by the purchaser to the manufacturer.

tudinal joints in solid woven and mono-ply belting

be no longitudinal fabric or carcass joints in solid woven or mono-ply belting.
ition
n accordance with ISO 283, shall be not greater than 4 %.

ickness tensile strength

tkness tensile strength in the longitudinal direction of the finished belting, express
" millimetre of belt width and determined in accordance with ISO 283, shall be not less
osen in accordance with Table 7. That value shall be part of the belt designation acco

the nominal fullithickness tensile strength up to 1 250 N/mm, and
the nominalfull thickness tensile strength above 1 250 N/mm.

Fnamic values should be agreed between manufacturer and purchaser.

on of the finished belting in the longitudinal direction at the reference force (ISO 283:2

ving
least

ole is
to be

023,

ed in
than
rding

fordance with ISO 1120, the minimum static value for disconnectable mechanical fastenings

Fable 7 — Minimum full thickness tensile cfrpngfh

160
800

200
1000

250
1250

315
1600

400
2000

500
2500

630
3150

Tensile strength
[N/mm]

13 Adhesion

The adhesion strength, determined in accordance with ISO 252, shall be not less than the value in
accordance with Table 8.

© IS0 2023 - All rights reserved
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Table 8 — Minimum adhesion strength of belts with synthetic filament carcass

Minimum adhesion

Minimum adhesion between covers and carcass

covers 0,8 mm to

covers more than

ed peak value in all tests

between adjacent plies
Value J P 1,5 mm thick 1,5 mm thick
[N/mm] [N/mm] [N/mm]
Mean value of results 6 3,2 4,5
Lowest graphically record- 5,5 24 3,5

Except for the adhesion between adjacent plies in solid woven belts, the highest recorded peak value in all the tests should

note

cecd ZU N/, 11T Order to avold AdITICUItIES TIT Preparlilg tie DEIL €11d 10T SPIICIIE.

14 Troughability
The

minimum values for the troughability ratio F/L, tested in accordance with ISO 703
accordance with those given Table 9, relative to the values for the angle of ing¢lination given

Table 9 — Minimum troughability

shall be in

Angle of inclination

Minimum'value for ratio

of side rollers %
<20° 0,08
25° 0,10
30° 0,12
35° 0,14
40° 0,16
45° 0,18
50° 0,20
55° 0,23
60° 0,26

Key

thicknéss

F  veftical deflection in the test piece, in millimetres, corrected for belt

£~ Jdength of test piece, in millimetres, when laid flat, equivalent to installed
width of conveyor belt

15 $ampling

Sampling shall be conducted in accordance with ISO 282.

16 Designation

16.1 Belting shall be designated by reference to the following conveyor belt characteristics:

a) reference to this document, i.e. ISO 22721:2023;

b) required length in met

res;

c) required width in millimetres (see Table 3);

d)

fibre type of the carcass, in both the warp and weft directions (see Table 10 and 16.2);

e) nominal full thickness tensile strength in N/mm of belt width (see Table 7);

© IS0 2023 - All rights reserved
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of plies or belt type (see Clause 3);

top cover thickness in millimetres;

cover thickness, in millimetres (where relevant, see Clause 4);

cover classification (see Table 4), where appropriate;

safety category according to EN 14973.

llowing are examples of use of the designation when ordering belts.

f) number
g

h) bottom
i)

j)

16.2 The fo
EXAMPLE 1
A 400 m long

the transvery
mm belt wid
classification|

Textile
EXAMPLE 2

A 200 m lon
weft (P), hav
cover thickng
requirement

Textile
EXAMPLE 3

A 150 mlong
thickness ten
of 2 mm, and
EN 14973, cl4

Textile
EXAMPLE 4

A 300 m lon|
polyamide cd
strength of 1

Multi-ply belting

belt, 1 200 mm wide, textile material in the longitudinal direction (warp) of polyester.(E) 3
e direction (weft) of polyamide (P), having a minimum full thickness tensile strength 'o6f 1 0
th, with five plies and a top cover thickness of 4 mm, a bottom cover thickness ©f ,2 mm, a
of H in accordance with Table 4, and conforming to the safety requirements of EN\14973, clasj

ronveyor belt ISO 22721-EP 1 000/5,4+2 H,400m x 1 200 A
Duo-ply belting

b belt, 1 000 mm wide, having a combined polyester and polyamide warp (EP) and a poly3
ing a minimum full thickness tensile strength of 1 250 N/mm§with 2 plies and a top and b
ss of 1,5 mm, a cover classification of V in accordance with Fable 4, and conforming to the g
of EN 14973, class B2:

fonveyor belt ISO 22721-EPP 1 250/2, 1,5+1,5V, 2004n x 1 000 B2
Mono-ply belting

1200 mm wide mono-ply belt, having a polyester warp (E) and a polyamide weft (P), a minimu
sile strength of 630 N/mm belt width and<«a-top cover thickness of 6 mm, a bottom cover thic
| a cover classification of D in accordahce with Table 4, conforming to the safety requirem
ss C2:

conveyor belt ISO 22721-EP 630/1, 6+2 D, 150 m x 1 200 C2
Solid woven belting

g, 1 600 mm wide solid woven belt, having a combined polyester and polyamide warp (}
tton weft (PB) and anfintegrally woven cotton (B) warp pile, with a minimum full thickness t¢
250 N/mm belt width and a top and bottom cover thickness of 1,5 mm, conforming to the g

nd in
DO N/
cover
A:

mide
ttom
afety

m full
Kness
bnt of

kP), a
bnsile
afety

requirement jof EN 14973, class'C1:
Textile ¢onveyorbelt ISO 22721-EP(B)PB 1 250/1SW, 1,5+1,5,300 m x 1 600 C1
Table 10 — Code designation of yarn
Codetetter Yarm
B Cotton
P Polyamide
E Polyester
D Aramid
If a fabric contains a secondary yarn, its identity should be indicated by the
use of bracketed characters after primary yarn to designate yarn type.
17 Marking

It shall be possible to identify the name of the manufacturer or responsible supplier of the conveyor
belt, the conformance of the conveyor belt with this document, and its safety category according to

8

© IS0 2023 - All rights reserved
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EN 14973 and the date of manufacture. The manner in which this data is identified shall be decided by
the manufacturer or by agreement with the purchaser.

If it is decided to mark the conveyor belt using impression moulding, the depth of the impression
should not exceed 1,5 mm and the characters should be between 20 mm and 80 mm high, repeated at a
longitudinal spacing not exceeding 25 m.

©1S0 2023 - All rights reserved 9
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Annex A
(informative)

Items to be agreed between manufacturer and purchaser

The following items should be agreed between the manufacturer and the purchaser:

a)
b)

c)

d)

10

for certfim fTong-aul conveyors — the maximum elongation at the relerence 10rce;
plastics|belts — identification of plastics belts;

testing +— if testing is not to be carried out by the manufacturer, this should be agreed*betweep the
manufafturer and the purchaser when the order is placed;

conditigns of use — if the conveyor belting is not for conventional use;

any parficular characteristics not specified by this document.

© IS0 2023 - All rights reserved
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Annex B
(informative)

Helpful information to be supplied by the purchaser

B.1 General

Wheh ordering belting, purchasers should specify their requirements by reference tp Clause 16
(designation).

B.2 | Replacement belting

Wheh the belt is to be replaced on an existing conveyor the following infdrmation should b¢ supplied:

a) details of existing belt;

b) belt width, in millimetres;

c) Dbeltlength, in metres;

d) Mbelt speed, in metres per second;

e) ulley diameters, in millimetres, indicating any\that are crowned;
f) ethod of take-up and amount available;

g) type of drive, including coupling and-gonfiguration of drive;

h) yhether drive pulleys are lagged or'bare;

i) itch and angle of carrying idlers, including transition distances;
j) I

k) type of belt joint;

rofile sketch, indicating position of drive, take-up, tripper and vertical curve radii;

1) 1notor power ifistalled;
m) fype of staxt;

n) 4Jafetyieategory required, according to EN 14973, i.e. A, B1, B2, C1 or C2.

B.3 Additional information for a new installation
If applicable, the following additional information should be supplied wherever possible:
a) material to be conveyed;

b) conditions, i.e. wet, dry, sticky, greasy, abrasive, whether hot or cold, temperature (if known), or a
description of conditions, and if cleaners are required;

c) bulk density of material;
d) size, in millimetres, of largest lumps (three dimensions);

e) average size, in millimetres, of materials;

©1S0 2023 - All rights reserved 11
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12

approxi

mate screen analysis of material (see ISO 7806 and ISO 9045);

method of handling the material immediately prior to feeding the belt;

whether the feed is to be regulated, and type of feeder preferred;

conveyor duty in terms of mass per hour per day, day length in hours;

method

of discharging conveyor;

amount of lift or fall;

3 L Jo £l | | - | 1l Y
initial lengtirfeentresoftreadand-tattputteys};

ultimat

e length (centres of head and tail pulleys);

position of drive;

contour|sketch of proposed installation;

preferred idler arrangement and troughing angle;

environmental conditions;

any spe

safety c

rial features or test requirements;

ptegory required according to EN 14973, i.e. A, B1, B2,:C1 or C2.
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