




























 

ENGINEERING TRIPOS PART IIA 2016 

ASSESSOR’S COMMENTS,  MODULE 3C8: MACHINE DESIGN 

 

Q1 Power matching 

Calculation of maximum speed was done well, either by solving cubic or plotting load 
characteristic. The graph of maximum acceleration was often poorly annotated, 
lacked sufficient data points, or omitted negative values of acceleration. Many 
incorrectly assumed that a load characteristic passing through point A led to greater 
acceleration performance than point B. In the final part, many incorrectly assumed 
that the motor could operate beyond 1500 rad/s. 

Q2 Contact mechanics  

The least popular question, perhaps due to unfamiliar setting. Many candidates didn’t 
distinguish between E’ and E*. The effective radius of curvature was often calculated 
incorrectly (confusion over circular and line contacts). Answers were often 
dimensionally incorrect. 

Q3 Epicyclic gear and bearing 

The calculation of torque ratios was generally done well. Errors were sometimes 
made in the calculation of power (inconsistent sign conventions). The last part of the 
question on bearing calculation was challenging: there were frequent errors in 
determining the bearing speed and the radial force. Most candidates used the 
bearing life equation correctly. 

Q4 Spur gears  

Most candidates understood what was meant by ‘balanced design’. There were some 
misconceptions about the effect of module on tooth bending and contact stress. 
Calculation of radius of curvature sometimes went wrong due to incomplete 
understanding of gear geometry (l1, l2, r1, r2 in wrong places, and single/double 
contact regions wrong). 
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