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Belt Drives

There are two types of drives rigid and flexible. Gear drives are called
as rigid or non flexible drives.
Belt, chain and rope drives are called as flexible drives. In flexible
drives there is a intermediate link such as belt, chain or rope in-
between the driving and driven shafts.

Advantages of flexible drives over rigid drives are as follows:
i) Flexible drives transmit power over a comparatively long distance

due to an intermediate link between driving and driven shafts.
ii) Since the intermediate link is long and flexible, it absorbs shock

loads and damps vibrations.
iii) Flexible drives provide considerable flexibility in the location of the

driving and driven shafts.
iv) Flexible drives are cheap compared to rigid drives . Their initial

and maintenance costs are low.
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The disadvantages of flexible drives are as follows:
i) They occupy more space.
ii) The velocity ratio is relatively small.

Depending on the shape of the cross section, belts are classified as Flat
belts and V-belts.
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Geometrical Relationships :
There are two types of constructions
i) Open belt drive ii) Crossed belt drive
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s = wrap angle for small pulley (degrees)
b = wrap angle for big pulley (degrees)
D = diameter of big pulley (mm)
d = diameter of small pully(mm), C = centre distance (mm)
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Geometrical Relationships :
There are two types of constructions
i) Open belt drive
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Length of the belt



14-04-2024

3

Dr. M.Raja Roy
B.Tech,M.E,Ph.D

www.mrrtechnical.co.in
www.rajaroy.co.in
www.youtube.com/rajaroym

Geometrical Relationships :
There are two types of constructions
i) Open belt drive

d

β

a αs O

β

αb

g

c

d Dβ

C

f

b

e

O1

Dr. M.Raja Roy
B.Tech,M.E,Ph.D

www.mrrtechnical.co.in
www.rajaroy.co.in
www.youtube.com/rajaroym

Geometrical Relationships :
There are two types of constructions
i) Open belt drive

d

β

a αs O

β

αb

g

c

d Dβ

C

f

b

e

O1



14-04-2024

4

Dr. M.Raja Roy
B.Tech,M.E,Ph.D

www.mrrtechnical.co.in
www.rajaroy.co.in
www.youtube.com/rajaroym

Geometrical Relationships :
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Geometrical Relationships :
There are two types of constructions
i) Open belt drive d
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Geometrical Relationships :
ii) Cross belt drive
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Analysis of Belt Tensions

P1 P2


dThe forces acting on the

element of flat belt are
shown in figure.
The following notations
are used in derivations:

P1 = Belt tension on tight side (N)
P2 = Belt tension on loose side (N)
m = mass of one metre length of

belt (kg/m))
v = belt velocity (m/s)
 = coefficient of friction
 = angle of wrap (radians)
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Analysis of Belt Tensions
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An element of belt
subtended by an angle d
is in equilibrium under the
action of the following
forces :

i) Tensions (P) and (P+dP) on loose and tight sides
ii) The normal reaction between the surfaces of belt

and pulley (dN) and the frictional force dN
iii) Centrifugal force

Centrifugal force = mass X acceleration

d/2
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Analysis of Belt Tensions

d r

dN
d/2

rd

PP+dP

(P+dP)Cos(d/2)

d/2

(P+dP)Sin(d/2)

PCos(d/2)

PSin(d/2)

dN

mv2d

Consider the equilibrium
of forces in X direction :
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Analysis of Belt Tensions
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Consider the equilibrium
of forces in Y direction :
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Analysis of Belt Tensions
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Integrate the above
equation
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The layout of the leather belt drive transmitting 15KW power is shown
in Fig.3. The centre distance between the pulleys is twice the diameter
of the big pulley. The belt should operate at a velocity of 20m/s
approximately and the stress in the belt should not exceed
2.25N/mm2. The density of leather is 0.95 gm/cc and the coefficient of
friction is 0.35. The thickness of the belt is 5mm. Calculate : i) the
diameters of pulleys ii) the length and width of the belt iii) the belt
tensions.

2D

Dd

1440 r.p.m
480 r.p.m
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Centrifugal Tension :

Since the belt continuously runs over the pulleys, therefore, some
centrifugal force is caused, whose effect is to increase the tension on
both the tight as well as the slack sides. The tension caused by
centrifugal force is called centrifugal tension.

At lower belt speeds (less than 10 m/s), the centrifugal tension is very
small, but at higher belt speeds (more than 10 m/s), its effect is
considerable and thus should be taken into account.

Consider a small portion PQ of the belt subtending an angle dθ at the
centre of the pulley, as shown in Figure.
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Consider a small portion PQ of the belt subtending an angle dθ at the
centre of the pulley, as shown in Figure.
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