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Belt Calculations

The net force acting on the pulley;

𝐴 = 𝜋𝑟2

𝐹𝑛 = 𝐹1 − 𝐹2



Belt Calculations

The torque on a pulley is given by;

𝐴 = 𝜋𝑟2

𝑇 = (𝐹1−𝐹2)𝑟



Belt Calculations

The power transmitted by the belt is;

𝐴 = 𝜋𝑟2

𝑃 = (𝐹1−𝐹2)𝑉

where;

𝑉 =
𝜋𝐷𝑝𝑁
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Belt Calculations

The wrap angle of the belt on the small pulley is;

𝐴 = 𝜋𝑟2

𝜙 = 𝜋 − 2𝛼

The wrap angle of the belt on the large pulley is;

𝜙 = 𝜋 + 2𝛼



Belt Calculations

The belt contact angle is given by;

sin 𝛼 =
r2 − r1

𝑐



Belt Calculations

The belt length can be calculated;

𝐿 = 2 𝑐2 − 𝑟2 − 𝑟1
2
1
2 + 𝑟1 𝜋 − 2𝛼 + 𝑟2 𝜋 + 2𝛼

Which can be approximated using a simpler expression;

𝐿 = 2𝑐 + 𝜋 𝑟1 + 𝑟2 +
1

𝑐
𝑟2 − 𝑟1
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Belt Calculations

From which the center distance can be approximated;

𝑐 =
1

4
[𝐿 − 𝜋 𝑟2 + 𝑟1 + 𝑏2 − 8 𝑟2 − 𝑟1
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Belt Calculations

The centrifugal force acting on the belt is calculated;

𝐹𝑐 =
𝑤

𝑔
𝑉2

where 𝑤 is the belt weight per unit length



Belt Calculations

𝐹2 (slack side) is minimum tension and 𝐹1 (tight side) is the maximum. It can be 
shown that; 

𝐹1 − 𝐹𝑐
𝐹2 − 𝐹𝑐

= 𝑒𝑓𝜙

From which maximum and minimum belt tensions can be calculated.
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