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CONVEYOR AND ELEVATOR TEXTILE 
BELTING — SPECIFICATION

PART  5 F!RE R E S IST A N T  BELTING  FOR SU R F A C E  A P P L IC A T IO N

1 SCOPE

This standard ( Part 5 ) covers the requirem ents 
o f fire resistan t an tis ta tic  rubber and /o r PVC 
conveyor and elevator textile reinforced belting 
for use in surface installations where fire hazards 
exist.

2 REFERENCES

The following Indian  S tandards are necessary 
adjuncts to  this standard:

I S  No.

1891 ( Part 1 )
1993

3400 ( Part 4 ) 
1987

4240 : 1984

Title
Conveyor and elevator textile 
belting—Specification : P art 1 
General purpose belting 
{ fo u r th  revision ) ( under p r in t )

M ethods o f test for vulcani­
zed rubbers : Part 4 Accele­
ra ted  ageing ( second revision )

G lossary o f conveyors terms 
and definition {firs t revision)

3 TERM INOLOGY

For the purpose o f this standard  the definitions 
given in  IS 4240 : 1984 shall apply.

4 TYPES

The belt types shall be according tc  Table 4 
o f  IS 1891 ( P a r t  1 ) : 1993.

5 CONSTRUCTION

5.1 The belting shall consist o f a carcass having 
covers o f fire resistan t rubber and /o r PVC. The 
carcass shall consist e ither o f  one o r m ore plies 
o f woven fabric o r o f solid woven fabric and 
shall be im pregnated w ith fire resistan t rubber 
o r plastic mix. The whole shall e ither be fused 
o r vulcanized together in a uniform manner.

5.2 For carcass p ro tection  in plied belting, 
layer o r layers o f  open-mesh or cord fabric 
( term ed as b re a k e r) may be placed between 
the cover and the  carcass o r may be embedded 
in the  cover. W here such a  layer is incorpo­
ra ted , it  shall be considered to  be part o f  the 
cover thickness and no t counted as a fabric ply.

A lternatively, a fabric pile may be integrally 
woven with a solid woven carcass on either one 
or bo th  sides, in which case it shall be consi­
dered to be part o f  the carcass thickness.

6 FABRIC

The fabric used shall be made o f  cotion or 
polyamide o r any other synthetic m aterial or 
com bination th e reo f evenly and firmly woven 
and free from m anufacturing faults as is normal 
in the best m anufacturing practice.

7 COVER

7.1 The rubber used m the top  and bottom  
cover o f the belting shall be o f  fire resistant, 
an tistatic  ( FRAS ) grade. The value o f tensile 
strength and elongation o f rubber cover when 
removed from  the belt and tested as per the 
m ethod described in Annex B o f  IS 1891 
( P art 1 ) : 1993, shall no t be less than the values 
given in Table 1.

Table 1 Fire Resistant Grade Rubber Cover — 
Tensile Properties

Grade Minimum Tensile Minimum Elongation 
Strengtti a t Break
( M Pa ) ( P e rc e n t)

Fire res is tan t an ti- 17 350
sta tic  ( FRAS )

n o t e  — W here p lastics o r rubber/p lastic  m u  
m aterial is used fo r the cover the value o f  tensile 
s treng th  and  e longation  a t b reak  shall be as agreed 
to  betw een m anufactu rer and purchaser.

7.2 In case o f  rubber cover, after ageing for 
72 h a t 70 ± r C  in accordance with the 
requirem ents o f  IS 3400 ( Part 4 ) : 1987 the 
tensile strength and  elongation a t  break o f  the 
rubber cover shall n o t vary from  the original 
unaged values by m ore than  the am ount speci­
fied below:

Tensile strength 

Elongation

Change ( P e rc e n t) 
+ 10 
-  20 

+ 10 
~  25



8 ADHESION
The adhesion between the  cover and the car­
cass and between the  ad jacent plies shaJi be 
such th a t when tested in the  m anner described 
in Annex G  o f  IS 1891 ( P art 1 ) : 1993, the  force 
required to cause the separation  shail be as 
given in T able 2.

Table 2 Force for Adbesioo Testing

SINo.
i)

ii)

Test

A dhesion betw een ad jacen t plies 
A dhesion betw een cover and  
carcass;
a )  Covers up  to  and including 

1 0 0  mm thick
b) C overs over I'OOmm an d  up 

to  and including I'SO mm thick
c) C oveis over 1*S0 mm thick

Forc«, Min
(kN /m  W idth)

4-5

N o  test

3-15
3-50

N o te  — N o  individual value ob ta ined  a t  the tim e o f  
m easurem ent shall be below the value specified by 
m ore th an  0 -80kN /m  width.

9 FIR E  RESISTANCE

^.1 Drum Friction Test

■9.1.1 F or each te s t conducted in accordance 
w ith Annex A, the  belting shall show no 
«ign o f  flame, spark o r glow. The drum

tem perature shall n o t exceed 325*C and the  
belting shall p a rt within the  3 h test period.

9.1.2 The drum  friction test shall be carried ou t 
for the purpose o f  approval o f  new belt cons­
truction . Frequency o f this test for supplies 
o f  an  approved belt construction may be as 
agreed to  between the  m anufacturer and the 
purchaser and considered a type test.

9.2 Flame Test
F or each set o f  four samples, when tested in 
accordance w ith Annex B, the average duration 
o f  the  flame shall no t exceed 40 seconds and the 
average duration o f  glow shall n o t exceed 
120 seconds.

9.3 Electrical Surface Resistance Test ( Anti- 
static T e s t)
When tested in accordance w ith Annex C, the  
electrical resistance o f  each o f  the averages 
shall no t exceed 300 megaohms.
10 STANDARD MARK

D etails available 
Standards.

w ith Bureau o f Indian

11 OTHER REQUIREM ENTS
Any o ther requirem ents n o t specifically m en­
tioned in this standard  shall be as prescribed in 
IS 1891 ( P art 1 ) :  1993.

ANNEX A
( Clause 9.1 )

M ETHOD O F TEST F O R  FIR E RESISTANCE ( DRUM  FRICTION  TEST )

A-1 TEST PIE C ES

A-1.1 Cut two test pieces o f the  belt each 150 
^ 2  mm wide and approxim ately  1-5 m etre long.

A-2 APPARATUS

A typical general arrangem ent o f  drum  friction 
apparatus is shown in Fig. 1.

A-2.1 The drum  fric tion  te s t apparatus shall 
consist o f a steel drum  o f  d iam eter 210 ±  I mm. 
a length 355 ±  I ram and thickness 6-25 
±  0*5 mm and ends should be closed.

0

A-2.2 A m otor o f approxim ately 7-5 kW 
required for the test.

IS

A-2.3 I t  is recom m ended th a t transm ission o f 
power to  the  ro ta ting  drum  should be by means 
o f  chain and spocket. Suitable gear ra tio  may

be selected to  give th e  drum  a ro ta tional speed 
o f  200 ±  5 rev/m in.
A-2.4 The drive should be fully guarded for 
safety and n o t left exposed.
A '2.5 Suitable means shall be available for pro­
viding an air current having velocity o f  2*0 ±  
0* I m /s when measured with the test piece in 
position a t a distance o f 200 mm from the 
surface o f  the drum.

N O T E  — The a ir cu rren t can be produced by a 
blow er fan o r  from  a perfo ra ted  p ipe supplied  w ith 
com pressed a ir . In  th e  la tte r  case a  p ipe 10 mm to  
13 m m  in ternal d iam eter, perfo ra ted  along one side 
w ith row o f  holes (0 -8  mm to  1-5 mm d iam eter) should 
be fixed horizon tally  a t the back o f  the d rum  ( i . e .  
between the to p  an d  bottom  oortions o f  the b e l t ) a t 
a  distance o f 600 mm from  th e  drum  centre and in  
the sa?ne horizoaJal p lane w ith the row o f  holes 
facing the d ru m . A pproxim ately 20 kPa a ir  pressure 
is required a t the pipe. The ac tua l a ir  velocity  
Should be m easured  by an  anem om eter and 
shou ld  be checked a t  regular intervals.
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A-2.6 A tem perature measuring device to 
indicate the surface tem perature o f  the drum, 
com prising a therm ocouple is to  be fitted into 
the  drum . The tip  o f  the therm ocouple should 
no t be fitted m ore than 0-5 mm below the  sur­
face midway along the drum. The therm o­
couple shall be connected to  a read-out and a 
c h a rt recorder. The functioning o f the slip 
ring contacts should be checked periodically by 
observing th a t there  is no change in the recor­
ded tem perature when the apparatus is run 
w ithout a test sample.

A-3 PROCEDURE

A-3.1 Test in S till Air
A-3.1.1 Fix one end o f the test piece on the 
tes t apparatus and pass the o ther end through

an angle o f 180® around the horizontally  dispo­
sed steel drum  and attach  a weight o f  343 N 
( 35 kg m a ss ) to  the  free end hanging vertically 
from  a guide pulley 70 mm in diam eter.

A-3.1.2 R otate the drum  a t 200 ± 5  rev/min 
away from  the top secured portion  until the 
belt parts.
A-3.1.3 Examine the test piece for any visible 
signs o f  flame o r glow during test.

A-3.1.4 Record the surface tem perature o f drum 
during the test.

A-3.2 Testing in Air Current
Repeat the  test on another test piece in accord­
ance w ith A'3.1 using air current as described 
in A-2.5.

ANNEX B
( Clause 9.2 )

M ETHOD O F TEST FOR FIR E RESISTANCE ( FLAM E TEST )

B-1 SAM PLES

Eight samples o f  belting 150 ±  2 mm long by 
12-5 ± 1  mm wide, and full thickness, shall be 
supplied. Four samples shall be cu t longitudi­
nally ( parrailel to  the warp ) and four samples 
transversely ( parallel to  the weft ).

B-2 EQUIPM EN T
The equipm ent shall include the  following:

a) A 530 mm cubical test enclosure. The 
intake shall be a nozzle with a 406-216 mm 
reduction. The door o f  the enclosure 
shall have a transparent window to  permit 
viewing o f  the  sample.

b) A universal Bunsen type burner with a
burner tube having an inside diam eter o f
11 mm or equivalent, m ounted so that 
the burner can be placed beneath the test 
specimen or pulled away from it by means 
o f a  rod extending through the front o f 
the  test enclosure. The fuel for the 
burner shall be technical grade or belter 
methane. ‘

c) A support stand with a sample holder 
attached  to  i t  in such a way that the 
bottom  o f  the sample can be adjusted to 
25 mm above the burner. The sample 
holder shall consist o f a V-shaped stain­
less steel channel about 6 mm thick and

a t  least 120 mm long. A 1*18 mm 
( 16 mesh ) nickel chrom ium  wire gauze 
approxim ately 125 mm x  125 mm, shall 
be attached to  it in such a way that the 
gauze is abou t 6 mm below the sample 
when the sample is placed on the holder 
and so th a t it extends about 50 mm 
beyond the  end o f the channel ( see  Fig. 2 
for a typical arrangem en t). The sample 
shall be in-line w ith the centre o f the 
intake air nozzle.

d) A stop-watch o r electric tim er to  measure 
the test duration .

e) A m irror inside the test enclosure to  
perm it the  specimen to  be viewed from  
the back through the  window in the 
enclosure.

f) A fume hood may b^ used over the appa­
ratus or the  exhaust duct may be connec­
ted directly  to  the  outside, but in either 
case, the air velocity a t  the  sample shall 
be less than 0-1 m /s.

B-3 PROCEDURE
B-3.1 The test shall be carried out on two sets 
o f four samples, . Each set shall consist o f two 
longitudinal and 'lw o transverse samples. One 
set shall be tested with the carrying cover side- 
o f  the belting nearest the burner--and.the other 
set w ith the pulley side n ea re^  the  burner.
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A]1 dim ensions io m illim etres.

F i g . 2  T y p ic a l  A r r a n g e m en t  fo r  F lam e T est

B-3.2 Each tes t shall be conducted as follows:

a) The sample shall be supported with its 
longitudinal axis horizontal and its trans­
verse axis inclined a t  45° to  the  horizontal 
and its tip  extending 12 ± 1  mm beyond 
the wire gauze.

b) The Bunsen burner shall be adjusted to 
give a to tally  blue fiame w ith an inner 
cone 24 ± 1  mm high and a tem perature 
o f 900 ±  25°C measured by a suitable 
therm ocouple centered just above the tip 
o f the inner cone o f the flame.

c) The burner shall be pushed under the 
sample so that the  tip  o f  the bottom

corner o f  the  sample is just above the 
tip  o f  the  inner cone o f  the flame as shown 
in Fig. 3.

d) The door o f the test enclosure shall be 
closed for the entire test.

e) The sample shall be exposed to  th e  burner 
flame for 60 ± 1  s in still air, after which 
the burner shall be pulled away. The time 
during which the flame persists after the 
burner is pulled away shall be measured. 
The tim e during which visible glow per­
sists after the flame on the sample has 
extinguished shall also be measured.



F ig . 3 Lo c a t io n  of F lam e  fo r  F lam e T est



ANNEX C
( Clause 9.3 )

M ETHOD OF TEST FOR ELECTRICAL SURFACE RESISTANCE

C-1 TEST PIEC ES

C-1.1 Cut two test pieces 300 mm* out o f the 
full thickness o f  the belt including the covers.
C -1  CO N D ITIO N IN G  O F TEST PIECES
C-2.1 P rior to  evaluation, condition th e  test 
pieces in a standard atm osphere o f  65±5 per­
cent relative hum idity and 27 ± 2 °C  tem pe­
rature for a t least two hours and immediately 
test a t th a t tem perature.

C -3 APPARATUS
C-3.1 The apparatus shall consist of:

a) a  p late  o f insulating m aterial, slightly 
larger than  the tes t piece ( a clean sheet 
o f polyethylene, o r o ther m aterial with 
resistivity not less than th a t o f  polyethy­
lene, and 1-5 mm thick or more is 
recom m ended).

b) tw o cylindrical and coaxial brass elec­
trodes, the base o f one being circular and 
the o ther annular o f  dimensions given in 
Fig. 4. The minimum mass o f outer and 
inner electrode shall be 900 g and 115 g

BELT SAMPLE

respectively. The bases o f the electrodes 
shall be m achined and polished. A flexible 
insulated wire is connected to  each 
electrode.

c) a resistance measuring instrum ent capa­
ble o f giving readings between 10® ohms 
and 10'® ohms and accurate to  w ithin 
5 percent o f  the true  value over this range; 
and

d) a source o f d irect current at 1 000 volts 
maximum.

C ^  PROCEDURE
C-4.1 Clean the surfaces o f the test piece by 
dusting and rubbing with Fuller’s earth  
using a clean pad o f  clo th  or cotton wool. 
After all traces o f the powder have been cleaned 
away, wipe the surface with a clean clo th  
moistened with distilled w ater, dry it with a 
clean cloth.
C-4.2 On one o f  the  surfaces o f the test piece, 
naint two circles, the dimensions o f which are 
given in Fig. 5 w ith a liquid consisting of:

a) 800 parts by mass o f anhydrous polyethy­
lene glycol o f m olecular mass 600;

b) 200 parts by mass o f w ater; and
c) one part by mass of soft soap, or o ther 

conducting liquid having at least the same 
electrical conductivity.

All d im ensions in m illim etres.

F i g . 4  T est  L a v o u t  S h o w in g  S u it a b l e  
W o r k in g  D im e n s io n s  o f  B ra ss C o n t a c t  P ieces

All dim ensions in m illim etres.

F i g . 5 D e s ig n  t o  be  P a in t e d  o n  T est  P iece

C-4.2.1 It is im portant tha t the circles should 
be accurately painted  and any excess liquid 
should be wiped away with a clean co tton  wool



pad. After drying ensure th a t the  resistance 
between any two points one or the other o f the 
painted rings does not exceed 10 ohms; o ther­
wise discard the test piece and prepare a fresh 
sample.

C-4.3 Place the  test piece on the piece of 
insulating m aterial, with the painted rings on 
the top. Clean the lower faces o f the electrodes 
and place these accurately over the painted 
rings on the test piece.

C-4.3.1 I f  the sample does not have a fiat sur­
face b u t the  cover has undulations due to  car­
cass, the  con tac t between the belt surface, and 
electrodes may be improved by first placing on 
each painted ring on the test piece a sheet o f 
m etal foil cut to  the same dimensions as the 
rings. The electrodes are then placed on the 
foil.

C-4.4 C onrec t the ou ter electrode to the  earth- 
or low voltage term inal o f the measuring instru­
m ent and the inner electrode to  the high voltage 
term inal. The leads should not touch each 
other, the test piece o r any part o f the apparatus 
except the term inals to  which each is connected.
C-4.5 M easure the  resistance by applying the 
voltage fo r at least one m inute.
C-4,6 Ensure that the resistance does not 
change appreciably when pressure is exerted 
over the electrodes. Take care no t to  breathe 
on the test piece as any condensation o f  m ois­
ture on the surface will falsify the results.

C-4.7 The test shall be carried out on the carry- 
ing cover side and pulley cover side o f both 
samples. The resistance for both  carrying 
cover side shall be averaged and the resistance 
for both  puHy cover sides shall be averaged-


