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3C8 2012 Examiner's comments

Q1  Power matching .
A popular question, but often poorly answered. A number of candidates didn't know how to

relate wheel speed in rad/s to vehicle speed in m/s. In part (b), maximum vehicle speed was
often incorrectly assumed to occur at the maximum motor speed of 800 rad/s (at which speed
the motor power is zero). In part (c) many candidates replaced F=CV' with F=ma, instead of

F=CV+ma.

Q2 Contact mechanies
Another popular question. In part (b)(i) the distance 2a between centres of adjacent rollers

was often incorrectly assumed to lie on an arc of the pitch circle instead of a chord. In part
(b)(iii) some candidates analysed the conformal contact between the roller and the outer track,
instead of the contact between the roller and inner track. There were very few correct answers

to the last part of the question.

Q3  Rolling element bearings
The first parts of the question involved static equilibrium of forces and were usually answered

satisfactorily. In part (b)(iii) common etrors were to omit the speed ratio between the crank
and the wheel, and to forget that the bearing life equation gives life in units of 1076
revolutions. Descriptions and sketches of the damage location usually lacked detail.

Q4  Epicyclic gear

In part (a)(i) a common error was not to divide by 4 (the number of planet wheels). In part
(a)(ii) candidates often failed to account for the absence of double contacts when determining
the location of maximum pressure. Calculation of torques in part (b) was generally okay,
although in part (iii) few candidates checked the direction of power at the carrier.



3C8 2012 Answers

1 (a) 35m/s
by G= G/ﬁ maximum speed 52.9 m/s

(c) 494 s
(d) approximately 33 m/s

2 (b) (ii) P=2F
(iv)  1.3% reduction

3 (by (i) @=m/2 forbearing A, @ =3m/2 for bearing B.
(i) C=1029N

T 2 .
4 (@ (1) P’ =——— at all eight pressure lines
4rwcos@

*

it TE ; >
(11) Pp=135 5 ata single contact on the sun/planet pressure line at
wr

the addendum circle.

(b) (i) T,=3T T, =—4T
(i) 7T,=285T T,=-385T
(i) 7T,=281T T,=-38IT



