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References: 

Machine Elements in Mechanical Design by Robert L. Mott, P.E. (Chapter 7) 

Introduction: 

Belts represent the major types of flexible power transmission elements. 

Figure (7-1) shows a typical industrial application of this element. 
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 Basic belt drive: 
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And    
  

  
  

  

  
     ………. (7-2) 

L = Pitch length =         (      )   
(      )

 

  
    ………. (7-3) 

C = Center distance = 
   √      (      )

 

  
    ….... (7-4)      Where B = 4L – 6.28 (D2 + D1) 
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|  ……… (7-5) 
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|  ……… (7-6) 

S = Length of span = √    |
      

 
|
 

   

Note: The design value of the ratio of tight side tension to the slack side tension        

  5.0, the actual value may be range as high as 10. 
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Standard Belt cross sections (Page 271) 

 

Notes:  

1. The basic data required for drive selection are as mentioned in page 272       

section 7-4. 

 The rated power of the driving motor or other prime mover 

 The service factor based on the type of driver and driven load 

 The center distance 

 The power rating for one belt as a function of the size and speed of the smaller 

sheave 

 The belt length 

 The size of the driving and driven sheaves 

 The correction factor for belt length 

 The correction factor for the angle of wrap on the smaller sheave  

 The number of belts 

 The initial tension on the belt 

2. The nominal range of center distance should be  

        (     )  …….. (7-8) 

3. The angle of wrap on smaller sheave should be   120  

4. Most commercially available sheaves are cast iron. This should be limited to (1981 

m/min = 33 m/sec) belt speed. 

5. Consider on alternative type of drive, such as a gear type or chain, if the belt speed 

is less than (304.8 m /min = 5 m/sec). 
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6. Figure (7-9) page 274 can be used to choose the basic size for belt cross section. 

 
7. The service factor can be taken from table (7-1) page 274. 
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8. Figures (7-10), (7-11) and (7-12) give rated power per belt for three cross 

sections. 
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9. The basic power rating for a speed ratio of 1 is given as solid curve; figure (7-13) 

is a plot of the added power to basic rating as a function of speed ration for SV belt 

size. 

 

10. For ratio above 3.38 was used. Draw dashed curves in fig. (7-10) , (7-11) &       

(7-12) (Make interpolation if possible). 

11. Figure (7-14) page 277 give value of correction factor    as a function of angle of 

wrap of the belt on the small sheave. 
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12. Figure (7-15) gives the value of correction factor CL. 

 

13. Table (7-2) gives certain standard lengths are available. 
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