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330:148 (g) Machine Design 
Assignment: 7 Spur Gear Design (Ch 12) 

 
To be submitted by October 22, 2007 

 
 

1. A pair of 20° spur gears transmits 5 hp from an electric motor that turns at 1,750 
rpm. These gears are 12 pitch (diametral pitch) and 1 inch wide, and the pinion 
has 24 teeth. The mating gear needs to turn at 700 rpm. Compute the following:  
 
a. The velocity ratio of the set of gears,  
b. The pitch diameter of each gear,  
c.  The surface speed of the gears,  
d. The centre line distance between the mounting shafts,  
e. The torque on both shafts,  
f. The transmitted force,  
g. The separating force,  
h. The resultant force (the force acting on the mounting shafts)  
 
(Ans. 2.5, 2 in, 5 in, 916.3 ft/min, 3.5 in, 450 in-lb, 180 lb, 65.51 lb, 191.55 lb) 

 
2. A set of 14½° spur gears transmit 15 hp at 3,450 rpm from an electric motor. The 

pinion is a 12 pitch (diametral pitch) with 20 teeth and is ⅞ inch wide. The mating 
gear has 108 teeth. Compute the following: 
 
a. The velocity ratio of the set of gears,  
b. The surface speed of the gears,  
c. The pitch diameter of each gear,  
d. The centre line distance between the mounting shafts,  
e. The output torque,  
f. The output power if the gears are 100 percent efficient.  
g. The transmitted force,   
 
(Ans. 5.4, 1505.65 ft/min, 1.667 in, 9 in, 5.3335 in, 1479.13 in-lb, 15 hp, 328.7 lb) 

 
3. A set of 14½° spur gears transmit 15 hp at 3,450 rpm from an electric motor. The 

pinion is a 12 pitch (diametral pitch) with 20 teeth and is ⅞ inch wide. The mating 
gear has 108 teeth. The pinion is made from cold-drawn AISI 1050 steel, the gear 
from phosphor bronze (B139C), and long life is desired. Compute the following: 
 
a. The Lewis form factor for each gear,  
b. The force allowable for both gears,  
c. The force allowable for this combination. 

  
(Ans. Yp = 0.283; Yg = 0.369, 1032 lb, 834 lb, Use 834 lb) 
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4. A pair of 20° spur gears transmits 5 hp from an electric motor that turns at 1,750 
rpm. These gears are 12 pitch (diametral pitch) and 1 inch wide, and the pinion 
has 24 teeth. The mating gear needs to turn at 700 rpm. Assume gears are both 
made from AISI 4140 annealed steel and long life desired. If the gear set is of 
commercial grade, determine 
 
a. The dynamic force  
b. If a safety factor of 2 is desired, is this an acceptable design?  
c. Is the width in the recommended width range? 

  
(Ans. 454.8 lb, Acceptable, It is in recommended range) 
 

5. A pair of precision gears is to transmit 20 hp from a speed of 1,750 rpm to an 
output at 875 rpm. The gears are to be made of AISI 4140 annealed steel and long 
life is needed. Design a set of gears for this problem.  

 
(Ans. Pd = 10; Dp = 2 in; Dg = 4 in; b = 1.0 in) 
 

6. A steam turbine transmits 20 hp at a speed of 4,200 rpm to a generator that must 
turn at 3,600 rpm to generate power. The centre line spacing of the shafts should 
not exceed 8 inches because of space constraints. Design a set of gears for this 
problem.  

 
(Ans. AISI 4140 steel, Pd = 12, 6 in, 7 in, b = 0.5 in) 

 


