MACHINE DESIGN WINTER TERM - 1999 - EXAM -01

NAME: January 28, 1999

> Read the problem carefully.

» - Work must be neat and orderly to be graded.

> Return this page with your exam, perform no work on this page. Any work
performed on this page will not be graded. |

A resultant gear force, F,, of 600 pounds acts at an angle of 20° from the y-axis of an
overhanging countershaft as shown in the figure on the next page. The solid, circular
machined shaft is to be made of a steel with a BHN of 360 with a yield strength equal
to 75% of the ultimate strength. The factor of safety in fatigue is to be 2.50. Fatigue
stress concentration factors are 2.0 in bending, 1.75 in axial, and 2.0 in torsional
loadings. Notch radii are 0.38 inches.

(1) Verify the FBD shown is correct and correct it, if necessary. Show all
calculations necessary to justify your decisions.

(2) Construct the shear, moment, axial load, and torsional load diagrams for the
shaft. ,

(3)  Using the modified-Goodman line, determine the diameter of the shaft, to the
nearest 1/8-inch, at the critical section of the shaft.

If needed, use the following equations to determine the transmitted (tangential) and
radial loads.

B E-adial = F;ransmitted tan(p
Emnsmitted = F COS¢
¢ = 20°

(1) 15 points
(2) 15 points
(3) 20 points

Possible points: 50
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