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1. In the EHL theory of line contacts, the elastic solid-variable viscosity (E-V) regime
is governed by

hl - 265g1054g;)()6

where

2h_w 22w | w2 7
hr - min ; - ; =
HoR(u, +u,) & lr MR (1, +u,) & HER(u, +u,)
(a) Identify each of the parameters appearing in the expressions for h’, g1, and g;.

(b) Express hy, in terms of Ho, U1, U2, w, R, E and o

(©) Based on your result in (b), do changes in the load have a large effect on h,,;?
Does your answer make sense on physical grounds? Explain.

2. A shaft of diameter D=60 mm is rotating at 1200 rpm, and is supported by two journal
bearings. One bearing is of length L,=60 mm and clearance C;=30 um. The second
bearing is of length L,=30 mm The two bearings receive oil supply from a common
reservoir. For optimal performance it s necessary that each bearing operates at its
Own maximum minimum-ﬁlm-thickness, and that the operational temperature in each
bearing is the same.

(a) Determine the clearance of the second bearing, C,, which is necessary to establish the
optimal performance stated above.

(b) Determine the size (specs) of the filter necessary for the system.

(¢) Find the total oil flow; i.e., the necessary pumping capacity.
Note: You have been provided with a graph and a table. Just for the purpose of
solving this exam you may perform linear interpolation/extrapoiation for entry values

that do not appear in the table. In practice this is not recommended.

Reminder: The temperature increase in a journal bearing is directly proportional to
flR/C) and P, and inversely proportional to q, .
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This is a question about polishing and the use of tribological principles to describe the polishing
process. Polishing is typically done by ‘rubbing’ a sample on a paper coated with abrasive particles,
usually much harder than the sample. The particles are glued to a paper and the rubbing is done by a
rotating platten flooded with lubricating fluid. Polishing produces a roughness on the sample related to the

2. Sketch out the method you would use to estimate the depth of the plasticity beneath the sample
surface.

S —————
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