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References: 

Machine Elements in Mechanical Design by Robert L. Mott, P.E. (Chapter 9)  

Note: Read chapter 9 (Page 364-448) 

Introduction: 

 In last yaer you studied the difinision of many parameters for spur year in 

mechanical engineering drawings and as shown on page 2. 

Also in this yaer you studied the theory of spur gears in theory of machine and 

you found the forces on spur gears in machine design in first simister. 

Procedure of Desgining a spur gear drive  

Follow the steps in example problem (9-5) page 410 with some assumption to make 

the procedure very simple and the steps are as fallows: 

Power transimited = 2.2 KW = 3 hp to pinion  
Pinion rotates at = 183.225 rad/sec = 1750 rpm 
Gear rotates netween = (48.162 – 48.64) rad/sec = (460 – 465) rpm 

Step 1 

Choose KO = overload factor from table (9-5) page 389. 
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Consider uniform driver with heavy shock KO = 1.75 

Deign power = 1.75*2.2 = 3.9 KW = 5.25 hp 
Now from fig. 9.27 (page 409) determine trial value for diametral pitch Pd or (m) 
Try Pd = 12 or m = 2 (initial design)  

Pinion diameter = Dp = m Np = 
  

  
                 

  

  
  

  

  
  

Circular pitch = P = 
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Step 2 

Specify Np = No. of teeth in pinion = 17  to 20  (in this problem as a start choose 

Np=18) 

Step 3 

                   
  

  
  

                  

                
  

    

     
       

Step 4 

    
  

  
                                            

Step 5 

Actual     
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Step 6 

Actual        [
  

  
]         

   

   
  

  

  
                  

The above value within the limit given in example      our assumption is OK 

Step 7 

Compute                                  
  

  
                        

                             
  

  
                            

C = center distance = 
      

    
  

 

 
 (       )   

     

  
                

                         
  

  
  

[          ]

  
    

  

   
              

                    
 

  
  

        

    
          

  
      

  
  

         

   
         

The above value seems to be acceptable. 

Step 8 

F = Face width should be between   
 

  
           

  

  
  

By using equation (9-28)        or                   

16.94 mm (0.667in)    F    33.85 mm (1.33in) 

Use this value:  F = 25.4 mm (1 inch) 

Step 9 

Specify Cp = Elastic coefficient from table 4-9 (page 400) for both pinion and gear is 

steel 
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Step 10 

                   

                   

From table 9-2 for certain applications find   , or from pitch line velocity. Then find 

   from fig. 9-21 Page 393. 
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Step 11 

Jp = Bending geometry factor for pinion (should be found from fig. 9-17 (Page 387)) 

JG = Bending geometry factor for gear (should be found from fig. 9-17 (Page 387)) 

I = pitting geometry factor for both pinion & gear (fig. 9-23, Page 402) 

Now for this problem: 

Jp = 0.325   ,   JG = 0.41   , I = 0.104   
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For     full depth teeth, 
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Step 12 

Compute the expected bending stresses in pinion & gear 

W = tangential force 

F = face width 

  = pressure angle 

                    
   

 
  

    
 

 

  
  

  

  
   

    
  

Now Lewise factor Y = 
  

    
    

                        
 

  
  

       
 

       
    

Now if Kt = stress concentration 

          
 

       
   

 

   (
 

  
)  (

 

  
)
  

      

   (
  

  
)
   

    

     
     

Where J = bending geometry factor = 
   

  
  

Now the modified equation for bending stress is: 

     
      

   
           

         
      

       
                               

             (
  

  
)            

Step 13 

Compute                                               

     √
          

       
       √
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Step 14    

From step 12 & step 13 choose the material of pinion & gear. From fig. 9-11 choose 

HB 250 for both pinion & gear, 

(( At 110*1000 Ib/in2  from fig. Brinel hardness No.   250)) 
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