Engineering Tripos Part llA
Module 3C8 Machine Design
Solutions 2018

David Cole {dijc13@cam.ac.uk)

Assessor’'s comments:

Ql Hertz contact in thrust bearing

A straightforward and popular question. The most common errors were: in {b) to forget that
the approach of the plates is twice the displacement at a single contact; in {c) to assume equal
force distribution between the three balls; and in (d) to consider only defiection of the larger
ball.

Q2  Spin velocities and forces in angular contact ball bearing

This was the least popular question despite its similarity to an examples paper question. The
most common error was not to impose an angular velocity on the assembly before calculating
the spin velocities. There were also many sign errors, and answers that were dimensionally
inconsistent.

Q3 Epicyclic gears

In answering (a) several candidates unnecessarily introduced torques and the virtual power
equation. In parts {b} and (¢c) many candidates attempted unsuccessfully to use a tabular
method of solution, despite the pointer in part {(a) to use an algebraic method. In part (b} the
torque was often incorrectly assumed to be divided equally between the two motors. In part
(c) the brake torque on the carrier was often neglected.

Q4  Rack and pinion

Part (b){i) required calculation of the minimum number of teeth to avoid interference. Many
candidates had only a vague idea of how to do this, and there were few correct answers. The
calculation of pinion torque and contact pressure in (b){i) was more straightforward but there
were many errors made in the contact force per unit width and the radius of curvature.
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