Assignment 11--Shaft Design, Bearing Selection, Fatigue

This problem will help you review the entire course so far.  You will design a shaft for infinite life given the constraints in the problem statement.  You will also need to call out all keyway dimensions and design the keyways.  Use good engineering practices (generous radii around steps, etc.).  You will also select appropriate bearings and demonstrate that your choice of bearings will meet slope and deflection requirements.

Problem statement:

A slow-speed spurt gear with a 1.75 inch bore and a 1.5 inch hub has a pitch diameter of 8 in. and involute teeth of 20( pressure angle, and it transmits 4.5 hp at 112 RPM.  The shaft is to have a bearing span of 10 inches with the gear placed 3 inches form the right-hand bearing.  A 2.0 inch overhang for a coupling having a 1.0 inch diameter seat is to be provided at the left of the left-hand bearing.  The bearing life is to be 10 kh at a reliability of .995 for the bearing pair. 

I will share information with students who show me CONSIDERABLE effort in solving this problem.  By considerable, it is meant a final design.  This problem is ambitious and will require several hours for solution. It is to your benefit as a designer to try and work through it.  

