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Rice University

MECH 401 – Mechanical Design Applications

Homework #10

Gears and Flexible Drive Members
Due: Thursday, April 15, 2008 (at class time)
Drawings should be neat-use a straightedge! Box your answers. Neatness counts on homework. Late homework is not accepted.

1.  [20 points]
Problem 13-4  (SMB)  [Don’t do the drawing of the gear teeth. Also the length of arc of approach, recess, and action are not required.  Use Lab  = 1.53 in.]

2.  [30 points]


In figure 10-41 below, gear 1 is located on the motor shaft and turns 1,200 rpm.  Gear 1 has 32 teeth and rotates counter clockwise as shown. Find the speed at which the load is moving and indicate up or down.  Diametral pitch of gear 2 is 2 teeth/ inch.  Gear #3 has a pitch circle diameter of 48 inches.  Gear 2 is directly attached to drum 2: gear 3 to drum 3.
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Problem 3 [30 points]:

A belt drive as shown in Figure P19.3, has an angle of wrap ((1) on the small pulley of 160(.  The slack side tension F2  = 40 N, the motor pulley has a 100-mm diameter (2r1), the larger pulley has a diameter of 300 mm (2r2), the centrifugal force is negligible, and f = 0.15.  What is the limiting torque capacity of the belt drive shown below: a) for a flat belt and b) for a “V” belt with a pulley included angle of 36(?
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Problem 4 [20 points]

Determine the speed ratio for the gear train shown below.  If the shaft carrying gear A rotates at 1750 rpm clockwise, determine the speed and direction of the shaft carrying gear E.  Gear A has a diametral pitch of 10 teeth/in. and gear C has a diametral pitch = 6 teeth/in.  The pitch diameter of gear B is 7 in. and gear E is 9 in.  The number of teeth on gear D is ND.
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