ME-340 EXAM - 02 November 12, 1998
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Read all problems carefully. Check the board for any additions or corrections.

Show all'work, which must be neat and orderly to be graded. That is ,sloppy work will not
be graded! '

Show no work on this page. Return this page with your solutions.

A sliding element bearing has an L/d ratio of 1, a diameter of 1.25-inch, and a load of 250
pounds, to a rotational speed of 30- rev/second. The lubricant is SAE 40 oil at an inlet
temperature of 120F. The design engineer assumed a viscosity of 10ureyn. Do you agree
with that assumption (yes or no) and show the calculations required to support your decision.
If you do not agree what should be done to correct the design engineer’s error? Using the
original data, determine the temperature rise across the bearing, the outlet oil temperature,
coefficient of friction, eccentricity, total and side oil flows, maximum oil pressure, and the

~ power lost in the bearing. Use a radial clearance ratio of 667.

For the design of problem (1) select a 200 series rolling element bearing which has a
reliability of 95% and must last for 25,000 hours. The application is gearing with moderate
impact.

For the figure shown below, verify the free body diagram is correct.

A bearing has been operated at 2,500,000 cycles at 15-kN. Can this bearing be operated at
25-kN for an additional 250,000 cycles. The bearing is an 02 series with a bore diameter of
80-mm. -
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