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ENGINEERING TRIPOS PART IlIA 2015
COMMENTS ON QUESTIONS, MODULE 3C8: MACHINE DESIGN

Q1 Contact mechanics

The least popular question. Parts (a) and (b)(i) were answered satisfactorily. Very
few candidates obtained the correct answer to part (i}, most solutions didn't
demonstrate appreciation of the equilibrium of applied forces F and P and the contact
pressure. In part (iii) most candidates were looking for a F proportional to P
relationship, and didn't account for the contact width 2b varying with P.

Q2 Power matching

Part {(a) was generally answered well. Part (b)(i) was more challenging; solutions
taking a graphical approach were more successful than those taking an algebraic
approach. In part (b){ii) a wide range of practical design issues were discussed, but
few candidates identified the significant power matching issues.

Q3 Epicyclic gear

The proof of the epicyclic speed rule was found to be difficult, many answers
unnecessarily involved torques, powers or tabular methods. The calculation of the
restraint torque in part (b)(ii} was also challenging; a common mistake was to omit
the torque of the grounded carrier C1 when considering torque equilibrium.

Q4 Spur gears and bearings

This question comprised five short parts. Units on intermediate numerical values
were often absent or wrong, which probably contributed to a general lack of accuracy
in calculation. There was often confusion about how torque on the shafts related to
contact force along the pressure line, bending force on the teeth, and radial force on
the bearings.

D J Cole {Principal Assessor)



