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INTERNATIONAL STANDARD
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Conveyor belts — Formula for transition distance on three
equal length idler rollers

0 Intro

The distan

Huction

e between the terminal pulley and the adjacent fully

troughed idler set at either the head or tail end of the conveyor
is known gs the transition distance. Within this distance, the
belt changps from a fully troughed to a flat profile, or vice
versa. It is|important that these distances should be sufficient
to prevent|the tension in the belt edges, and the resultant
pressure fdrcing the belt towards the idler roller intersections,
becoming pxcessive. In addition, the occurrence of zero or
negative tgnsions in the centre of the belts must be avoided
when the Qelt tension is low, such as that which occurs at the
tail end of $ome conveyors. It is recommended, therefore, that
the transitibn distances are calculated from the following for-
mula, takinlg the appropriate values of the functions from‘the
tables proyided and using the manufacturer’'s value~of belt
modulus. The level of the top of the terminal pulleysiis signifi-
cant and is|normally set in line with the horizontal rollers of the
three pulley sets or alternatively in line with_an, imaginary line
located at ¢ne third of the depth of the trodghed section of the
conveyor. Methods of calculation for edchof these configura-
tions are gjven.

1 Scope and field.of application

This Interniational Standard specifies the formula to calculate
conveyor Helt transition distances.

2 Formula to calculate transition

The formula to calculate transition distance, t!
of which is given in“the annex, is the followi

L, = 05707V

1
Mf
A—T‘)

L, s the transition distance, in metres;

where

V is the vertical distance the belt edge r
the transition (see figure 1) in metres;

M is the elastic modulus measured at th

distance

he demonstration
hg :

hises or lowers in

B maximum rated

belt tension (RMBT), in newtons per millimetres;

Tr is the maximum rated belt tension (RMBT), in newtons

per millimetre;

AT is the induced belt edge stress in
newtons per millimetre.

— limit edge tension to a maximum of
rated belt tension;

— prevent buckling of the centre portio

the transition in

Transition distances calculated by the formula will :

130 % maximum

h of the belt.

Figure 1
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3 Applicatio
distance

(E)

n of the formula for transition

Calculate the transition distance by using appropriate values of

M,, Vand AT as

3.1 Values of

follows :

elastic modulus, M, of belt

These are provided by the belt manufacturer.

3.2 Value of \
edge raises or

This is calculated
and the position
centre idler roller.

ertical distance, I/, which the helt

V is then equal to 2/3 full trough depth, then :

2 bsini Dsin A
V =—X =
3 3 4,5

where V, b and A are defined in 3.2.1.

lowers

from the idler trough angle A (see figure 1)
of the terminal pulley with respect to the
Two common situations are as follows.

3.2.1 The pulleylis on a line with the top centre idler roller (see

figure 2).
bsin A
V=—
3
where

V is defined |n clause 2;

L

b is the width of the belt, in metres;
A is the idler|trough angle.
v
~
)
~ N
Figure)2

3.2.2 The pulley]
the line of centre

is elevatéd'by 1/3 of the trough depth above
idler, rojler.

-

Figure 3
3.3 Values of AT

Calculate belt tension at the transition and express it as a pro-
portion of Ty (maxitmurm rated belt tension).

Then select theé.value A T from the table below (inferpolate if
necessary).

Ratio of !)?It tension at AT
transition to TR
1,0 0{30 TR
0,9 0f35 Ty
0,8 0f{45 Tg
0,7 0l55 TR
0,6 t0 0,3 0|60 TR
0,2 0}40 TR
0,1 0120 Ty
0,05 0110 Tg

The values of AT selected here will :

— prevent edge tension from exceeding 130|% of the
maximum rated belt tension?);

— prevent the centre of the belt from buckling[.2)

1) Or higher value to be fixed by agreement with the manufacturers.

2) To prevent buckling, the tension in the centre of the belt must be adequate and always positive.

2
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Annex

Derivation of the formula for transition distance

A.1 Assumptions

The following two assumptions are made to simplify the
mathematics and because they only have a minor effect on the
calculated transition distance. Also, the effect of the first is par-

tially comp

The portior

be—g—where
The belt €

through th
displaceme]

A.1.2 Also, by the pythagorean theorem :

a= L2+ ve)?

5293-1981 (E)

. (3)

A.1.3 Letequation (2) equal equation (3). Square both sides

b transition whereas there is actually a slight lateral
nt as well.

A.1.1 From the stress-strain-modulus relationship

a—L1
L,

Or:
a=L1

where

a isth

Ly, M,

M = AT (1)

AT :
.(2)

e length of belt edge in transition distance;

I and A T are defined in clause 2.

orsated-by-the offactof tha cacond a,nd_smplm;]_thg_fnunwing :
of belt on the inclined troughing roll is assumed to ( M )
slightly less than this is normally the case. AT
1= 1
. ) 2M\?
dge is assumed to make a straight vertical drop 1+ —A—7—_-

A.1.4 Drop the 1in the equation (4} denom
2M
be very small_cempared to AT

Then simplify to the following formula for tra

M \2
L7 = 0,707 V(—
AT

.(4)

inator since it will

nsition distance :

. (5)
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