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5.2 Dampers

5.2.1 Monotube

rod —> ¥

The oil displaced by the
piston rod is accommodated
by compression of the gas
below the floating piston.

rod seal
oil

The gas pressure also:
« prevents cavitation
 causes a static force

piston and valve

] floating piston with seal
The elastomer mountings

reduce transmission of
high-frequency structure-
borne noise.

compressed gas
(high pressure: 30 bar)
mounting eye, with elastomer

5.2.2 Twin tube

top mounting =>»

The cavity between the
concentric tubes provides
space for the oil displaced by
the piston rod.

Compared to a monotube: rod

top mounting, with elastomer —»
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rod seal |

* larger diameter and shorter o5 (low pressure)
* heavier

+ lower static force

« must be mounted upright
- greater bending stiffness
* cavitation is a risk

oil
valve

oil (low pressure)
compression valve

mounting eye—>|

piston and extension—¥
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PRINCIPAL ASSESSOR'S COMMENTS

Q1 Mean square response of quarter-car model

Part (a) was generally answered well, but some of the sketched diagrams were of
very poor quality. A common mistake was to omit the damper valve at the base of the
twin-tube damper. Most candidates could state the important differences between the
two designs of damper. Part (b) was also answered well. The most common mistake
was not to convert the transfer function to a velocity input.

Q2 Vehicle vibration in the roll plane

This was the least popular and lowest scoring question. Some of the answers to (a)
described the graph instead of explaining it. A variety of answers to (b) were given;
not everyone was successful in showing that the sprung mass modes are around
1.3Hz and the unsprung mass modes are around 11Hz. Few candidates could
explain fully the response shown in Fig. 2(d) in terms of the answers to (a) and (b).

Q3 Lateral/lyaw dynamics of car

The derivation of the critical speed and conditions for stability was done well by most
candidates. The analysis of the trailer in (b) was also generally performed well, most
problems arising due to lack of a large, clear diagram and unclear sign conventions
for velocities and forces. Attempts to set up and differentiate a vector expression
were generally more successful in part (a) than part (b), probably due to more
familiarity with the standard case in (a).

Q4 Railway wheelset and bogie

This was the most popular and highest-scoring question and attempted by all but two
candidates. The derivation of the equations given in (a) was generally very well done.
However diagrams were sometimes too small, incomplete and untidy. Sign
conventions were often not clearly stated. Some derivations were incomplete,
appearing to have been worked backwards from the given equations. Solutions to
part (b) were also very good, but again poor diagrams were often the source of
problems.
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