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330:148 (g) Machine Design 

Assignment: 10 Brakes and Bearings 
 

To be submitted by November 26, 2007 
 

1. A 6061-T6 aluminum pulley transmits 75 hp at 1750 rpm. The shaft is 1 ¾ inches in 
diameter and is made from cold-drawn 1040 steel. The key is to be made from cold-
drawn 1020 steel. For a safety factor of 3, compute the required square key length for 
both shear and compression. (Ans 0.81 in; 1.23 in) 

 
2. A 25-mm shaft has a 6-mm square key 40 mm long. Find the shear and compressive 

stresses in the key when transmitting 5 kW at 2,450 rpm. (Ans 6.5 MPa; 13 MPa) 
 
3. A clutch like the one shown in Fig. 16.1 turns at 2,000 rpm when engaged and has the 

following properties: OD = 10 inches; ID = 6 inches; axial force on the clutch disc = 
300 pounds; and the friction disc material is sintered metal f = 0.3. Find the (a) torque 
that can be transmitted; (b) frictional power of this clutch. (Ans 360 in-lb; 11.4 hp) 

 
4. A disc brake like the one shown in Fig. 16.3 needs to stop a car going 50 mph in 300 

feet. The car weighs 3,000 pounds; the brakes have a mean effective radius of 6 
inches; the tires have an effective diameter of 24 inches; and f = 0.35. Find the 
compressive force needed on each brake. (Ans 1200 lb) 

 
5. A short shoe brake is activated by a lever arm that multiplies the activating force by a 

3:1 ratio. If the drum is 500 mm in diameter and turns at 10 revolutions per second for 
an activating force of 250 N, find the torque and frictional power if f = 0.25. (Ans 47 
Nm; 2.95 kW) 

 
6. A cone clutch like the one shown in Fig. 16.2 has the following properties: a mean 

radius of 8 inches, a cone angle of 15°, and an axial force of 150 pounds. If the 
coefficient of friction is 0.3, find the torque and power rating at 2,400 rpm. (Ans 656 
in-lb; 25 hp) 

 
7. In Fig. 1, if the shaft rotates at 600 rpm, find the minimum length for the bearings 

(plain surface bearing) if they are made from delrin. (Ans ⅝  or 0.625 in) 
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8. Design a sleeve bearing for a rear wheel drive automobile differential that is splash 

lubricated by the differential fluid. The shaft diameter is 1 inch, the automobile 
weight is 3,600 pounds, the tire diameter is 24 inches, the design should use Bear-N-
Bronze material, and the design condition is for 70 mph. Solve for length and specify 
the range of acceptable clearances. (Ans 3.1in; 0.001 to 0.003 in) 

 
9. A radial bearing has a basic dynamic rating of 1,560 pounds for an L10 life of 106 

revolutions. What is the expected L10 life for a radial load of 750 pounds? [Ans 9 
million revolutions] 

 
10. For bearing number 6212 in Table 20.1, if a desired life of 1,500 hours at 1,200 rpm 

is needed, what radial load could be applied for that period? (Ans 1900 lb) 
 
11. select a bearing from Table 20.1 for the following conditions: a radial load of 350 

pounds, a thrust load of 50 pounds, an L10 life of 500 hours, and an inner race rotating 
at 1,800 rpm. [Ans 6202] 

 
12. Figure shows a shaft absorbing a 1000 lb load. Decide which bearing should take the 

full thrust load, and select a ball bearing for each end of the shaft from Table 20.1 
based on the following requirements:  

(a) The desired L10 life is 1 year at 40 h per week.  
(b) The shaft rotates at 500 rpm. (Ans 6206) 

 
 
 
 
 


