MEN 102

Exam 1 :
Fall 2005 7 L{"

1) (20 pts) The bolt is made of steel for which E = 200 000MPa and the single
threaded screw on the bolt has a lead of 0.1mm. Determine the maximum normal
stress in the bolt if the nut is given one full turn after it first fits snug against the
rigid plate. Assume that the washer, the bolt head and the nut are rigid. Note:

The lead represents the distance the screw advances along its axis for one
complete turn of the screw.
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2) (15 pts) A shaft ABC consists of a solid bar of diameter d from A to B and a hollow
bar of outside diameter 1.25d and inside diameter d from B to C. Torques are

applied to the shafts through gears as shown. If the shaft has“a shear modulus of -
elasticity G = 80 GPa, calculate the required diameter d if the angle of twist

between any two gears is limited to 1°.
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3) (15 pts) The two A-36 steel shafts AC and FD (G = 75 GPa) are coupled together

using the meshed-gear arrangement shown. If 4 is a fixed support, determine the
angle of twist at end F due to the applied torsional loading. Each shaft has a
diameter of 30 mm, and the bearings at F, B, and G allow free rotation.
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