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V-Belts 

The cross sectional dimensions of V-belts are standardized. Each letter 

designates a certain cross section (see Table 17-9). 

 

A V-belt can be specified by the cross section letter followed by the inside 
circumference length.  

Table 17-10 gives the standard lengths for V-belts.  
 

 
However, calculations involving the belt length are usually based on pitch 

length for standard belts.  

Table 17-11 gives the quantity to be added to the inside length.  
 
 
 
 
 
 
 
 



Lecture 3, 4, Design of V Belts 

 

Design of Machine Systems II               By: Dr. Saad Mahmood Ali Page 2 
 

Example: Pitch length of C-1500 belt is: 1500 + 72 = 1572 mm. 



The standard angle for the V-belts cross section is 40˚; however the sheave angle 
is slightly smaller causing the belt to wedge itself inside the sheave to increase 
friction.  

 The operating speed for V-belts needs to be high and the recommended speed  
     range is from 5 to 25 m/s. Best performance is obtained at speed of 20 m/s.  


For V-belts, the pitch length LP, and center-to-center distance are found as:  

 
 

And 

 


While there are no limitations on the center-to-center distance for flat belts, 
for V-belts the center-to-center distance should not exceed “3(D+d)” 
because the excessive vibrations of the loose side will shorten the belt life. 
why?  

Also the centers distance should not be less than D.  


Horsepower:  
 
Table 17-12 gives the horsepower rating for each belt cross-section 
(according to sheave pitch diameter and belt speed).  
 
The allowable horsepower per-belt, Ha is found as:  

 

 
 

where,  
K1: contact angle correction factor (Table 17-13).  
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Note: the contact angles for V-belts are found using the same equations used for 
flat belts.  
K2: belt length correction factor (Table 17-14). 

 

 


The design horsepower is found as:  

 

where,  
Hnom: nominal horsepower of the power source.  
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KS: service factor for overloads (Table 17-15).  
nd: design factor of safety. 
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The number of belts needed to transmit the design horsepower is found as:  

 

 Where,  Nb is an integer 



The belting equation for V-belts is the same equation used for flat belts. The 
effective coefficient of friction for Gates Rubber Company belts is 0.5123  

Thus, 

 



Where the centrifugal tension Fc is found as:  

 

Or 

 

KC: accounts for mass of the belt (Table 17-16). 

 
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The transmitted force per belt (F1 - F2) is found as:  

 

Where,  n (rad/s) & d are for the driver pulley. 

 



Thus, F1 can be found as:  

  


Then F2 can be found from:  
 

  


And Fi is found as:  
 

  

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In flat-belt force analysis, the tension induced from bending the belt was ignored 
(since belt thickness is not that large), however, in V-belts the effect of flexural 
stress is more pronounced, and thus it affects the durability (life) of the belt. The 
figure shows the two tension peaks T1 & T2 resulting from belt flexure.  

 

The values of tension peaks are found as:  

 

Where,  
(Fb1) & (Fb2) are the added components of tension due to the flexure of the belt 
on the smaller and larger pulleys.  
K b is used to account for belt flexure and it is found from Table 17-16.  
 

 The life of V-belts is defined as the number of passes the belt can do (NP), and it 
is found as:  
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

where K & b are found from Table 17-17.  
 

 

 

Life time in hours is found as: 
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Note: K & b values given in Table 17-17 are valid only for the indicated range. 

Thus, if NP is found to be larger than 109
 it is reported as NP=109

 and life time in 

hours “t” is found using NP=109. 

Steps for analyzing V-belts include:  
 
Find V, LP, C e0.5123  

Find Hd, Ha then the number of belts Nb  

Find Fc, ΔF, F1, F2 & Fi  

Find T1, T2 and then belt life NP & t  
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