
Kinematics & Dynamics of Linkages
Lecture 7: Belts

Ali H. Ammouri Spring 2018



Slide 2 of 21MEE341 – Lecture 7: Belts

Belts advantages

• Inexpensive 

• Flexible shaft center distances

• Smooth and quiet at high speeds

• Possibility of slip

• Require no lubrication, and little 
maintenance

• Can be used in more than one plane

• Easy to assemble

• Absorb shock loading
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Types of belts

• Flat belt: Basic belt, limited to low-torque applications because of 
friction between the belt and the pulley

• V-belt: Minimal slipping, increased friction allowing higher 
operating torque

• Timing Belt: has gear-like teeth that engage with mating teeth on 
the pulley. This combines a Positive gear drive with no slip
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Types of belts
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Conventional V-Belt sizes
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V-Belt Pulley sizes
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V-Belt selection chart
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V-Belt lengths
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V-Belt useful Data

https://www.engineersedge.com/vee_flat_belt_menu.shtml

https://www.engineersedge.com/vee_flat_belt_menu.shtml
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Belt Drive Geometry

To avoid belt fatigue and vibrations, the center distance should be:

 2 1 23d C d d  
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Belt Drive Geometry – Length

Belts are available in standard lengths
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Belt Drive Geometry – Contact angle

The angle of contact, 𝜃, is a measure of the angular engagement of 
the belt on each sheave:
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Belt Drive Geometry – Contact angle

The power rating for the belts shown on slides 6 and 7 are for 
drives with sheaves of the same size (180° contact angle). 
For smaller angles, the amount of friction that can be developed 
around the sheave is reduced, and therefore, the amount of power 
that a belt can transfer is reduced
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Belt Drive Geometry – Velocity Ratio

A belt transfers maximum power at speeds of 4000 to 5000 fpm. 
Therefore, it is best to design a belt drive to operate in this range.

Velocity ratio:

Belt speed:
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Example 1

A belt drive is required to reduce the speed 
of an electric motor for a grinding wheel. 
The 50-hp electric motor is rated at 
1725rpm, and a grinding wheel of 
approximately 600rpm is desired. 
Determine an appropriate belt size and find 
suitable sheave diameters of stock pulleys 
listed in Table 11.1. also select a suitable 
belt length from Table 11.2 and calculate 
the corresponding center distance C.
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Example 1 – Solution
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Example 1 – Solution
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Example 1 – Solution

The actual grinding wheel speed is
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Example 1 – Solution
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Example 1 – Solution

Because a standard length of belt is desired, a 212-in. belt will be selected 
from Table 11.2. Equations (11.3) and (11.4) are used to calculate the 
required, actual center distance.

where
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Example 2

Two sheaves have diameters of 3.5 in. and 8 in. and their center 
distance is 23 in. Compare the center distance to the ideal range 
and determine the associated belt length. Also determine the angle 
of contact over the smaller sheave.

 

   
 

 

 

2

1

1

8 3.5
2 23 8

8 3 3.

3.

5 8 34.

5 64.28"
2 4 23

8 3.5
180 2sin 168.

5  

8
2 23

ideal actualC Acceptable

L

C



 


    

 
    

 

    


