
















ME 35400: Machine Design I Spring 2021

Problem 3 (25 points):

The rotating shaft shown below is supported by a ball bearing at A and by a roller bearing at

B. The ball bearing at A supports both a radial load and an axial load, where the axial load is

P = 400 lbf. The roller bearing at B supports a radial load only. The bearings’ inner rings rotate.

(i) For F = 1800 lbf, determine the radial force supported by the ball bearing at A and the

radial force supported by the roller bearing at B.

(ii) Catalog data for a deep groove ball bearing that will be used for bearing A are as follow,

where the catalog rating life is 10
6
cycles. Determine the bearing life in revolutions for 90%

reliability.

(iii) The roller bearing at B is to have the same life as the the ball bearing at A. Determine the

basic dynamic load rating for the roller bearing at B, for 90% reliability where the catalog

rating life is 90⇥ 10
6
revolutions.
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ME 35400: Machine Design I Exam 2: Spring 2021

Problem 4 (25 points):

Given: A full journal bearing is 2.5 inches long with a l/d ratio of 0.5. The bushing bore has a
diameter of 5.005 inches. The load is 525 lbf and the journal speed is 800 rev/min. The operating
temperature is 145◦F and SAE 40 lubricating oil is used.

Find: Determine the following:

(a) The Sommerfeld number
(b) The minimum film thickness, ho, and the eccentricity of the film, e
(c) The coefficient of friction, f
(d) The lubricant side flow rate, Qs

(e) The power loss due to friction in units of horsepower (hp)
(f) The operating temperature is now 180◦F. Choose the appropriate SAE grade oil to use in order

to keep the power loss due to friction the same as determined above. Justify your answer.
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