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Design procedure of spur gearbox 

The data provided by the user should be: 

a. The input speed and the output speed (np and nG) 

b. The power required to be transmitted (P) 

c. Calculate the transmission ratio i=Input speed/Output speed 

Design steps: 

1. Dimensions (Pinion) 

a. Select a suitable module m in mm (3-10 mm medium load) 

b. Select the number of teeth (Np=20) 

c. Calculate the pitch circle diameter (dp=mxNp) 

d. Calculate the diametral pitch pd 

2. Dimensions (Gear) 

a. Calculate the number of teeth of the gear (NG=Npxi) 

b. Calculate the pitch circle diameter (dG=mxNG) 

 

3. Force Analysis and torque estimation 

a. From the input speed or the outputs speed and the given power calculate the torque 

(P=Tx) 

b. Calculate the tangential force Ft=2xTp/dp 

c. Calculate the radial force Fr=Ft tan(α), (α=20o) 

 

4. Check on Bending Stress 

a. Use the AGMA equation as follows: 

              

 

Where Kb=KoKvKsKmKB/J 

b: the teeth width in mm 

Ko 

 

 

 

 

Kv 

 

 

Ks : size factor can be taken as 1 

Km: Load-Distribution Factor (1-1.2) 
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KB: Rim thickness factor (1-1.8) 

J: Bending strength geometry factor (0.3-0.35) 

 

 

5. Calculate the bending factor of safety 

 

 

 

 

Where 

St: allowable fatigue bending stress  

YN is the stress cycle factor for bending stress (1.5:3 depends on the surface hardness) 

KT=1 for normal operating temperature 

KR: Reliability factor  use the side table 

 

 

 

 

 

 

6. Calculate the contact stress 

                    

 

Where Kc=KoKvKsKmKB Cf/I 

 

For steel pinion and steel gear Ep=EG210 GPa and vp=vG=0.3 

 

Cf: is the surface condition factor=1 

 

I : is the geometry factor for pitting resistance=0.1-0.2 

 

7. Calculate the contact stress factor of safety 

 

 

Sc: Allawable contact stress 

ZN: 1.1 

CH: 1-1.14 
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