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The involute gear profile is the most commonly used system for gearing today, with cycloid gearing still
used for some specialties such as clocks. An important advantage of the involute form over.all others
is that it provides theoretical prefect conjugate action even when the shaft center distance are riot exact
correct. Interference will occur if the addendum of gear or pinion extends beyond the involute tooth
profile. -

2. A homogeneous hemisphere of radius r is places on an incline as shown. C is the center of this hemisphere | .
and G is the center of gravity. (a) Show that the distance between C and G is 31/8. (b) Assuming that friction
is sufficient to prevent slipping between the hemisphere and the incline. Determine the largest angle B for
which a position of equilibrium exists. (c) Also find the angle 6 corresponding to equilibrium when the angle
B is equal to one-third that value found in (b) (25%)
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3. The Figure P3 shows a bevel gear attached to a shaft supported by self-aligning bearings at A and B.
Gear loads in the plane of the paper are shown (the tangential or torque-producing component is
perpendicular to the paper). Only bearing A takes thrust. Dimensions are in millimeters.

(a) (10%) Find the reaction forces in bearings A and B.

(b) (15%) To what values of axial load and torque is the shaft subjected, and what porfion(s) of the shaft

experience these loads?
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Figure P3.
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4. A square-thread screw jack is used to raise a load of F. The static friction and the lead angle of the

thread are W and A, respectively. e

(a) Show that for zero collar friction the efficiency is given by the equation
efficiency=tanA[(1-utanA)/(tanA+u)].  (9%) -

(b) Show that in what condition does the system self-lock. A self-locking screw is one that requires a

positive torque to lower the load. (8%)

(c) Find the maximal efficiency and the corresponding A, use p=0.08. (8%)






