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DIESEL ENGINE SUMP NOISE
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Denartment of Mechanical Engineering, Imperial College of
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INTRODUCTI ON

25 enoine and vehicle noise levels fall, sump noise becomes
more immortant and the need arises for increased sump
damming. This can be achieved bv applying damping »atches
ar lead covers, constructing the sump from visco-elastic
laminated steel, and by using castings. However none of
these methods have been considered particularly successful
in reducing sum» vibration and noise, martly because hich
onerating temperatures reduce their effectiveness and
=artly because of weight and cost penalties.

An alternative technigque utilises the frictional damping
which occurs when contacting surfaces are subjected to
relative lnterfacial slip. This requires additional panels
to be fastened to the sumo, so that when the sump vibrates,
relative motion between the sump and wanels dissivates
vibrational enercy. Furthermore, fastening the panels
inside the sump gives rise to additional viscous dampinz.
The heat dissipated by the sump is little affected. This
method has been shown to be carnable of introducing high
‘damping into flat mlates where 2 factors have been reduced
from 1300 to 20, However an optimum contact force has been
shown to exist when the energy dissipated by frictional
damping is a maximum.

EXPERIMENT AND RESULTS

The sumn tested, which was from & 2.52 4 cylipnder diesel
engine, measured 0.5m x 0.3m x 0.2m deep, and was made from
1.6mm sheet steel. It was clamped to a selsmic table with
normal casket in nlace, and vibrated by an electric shaker
driven bv narrow band white nolse. s/ Fig 1. The troublesome
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Fig. 1. Test arranqement
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Fig. 2. Unmodified sumn frequency resnonse
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Fig. 4. Prototyve sump frequency response

After testing the sump, plates were bolted to its surface.
The nlates, which were cut from 20g (0.9mm) steel sheet,
increased the sump mass by about 20% to 4.4kg. A series of
tests were carried out, varving the contact points and
nressure. The vrototype sump had end plates spot welded in
position and a laminated baffle., Fig 3. Dimples lmm deep
were used. The prototype sump response with oiled inter-
faces is shown in fig 4.

It can be seen from Figs 2 and 4 that the modified surio had
a 435 Hz acceleration resonance peak about 19 dB below the
unmodified sump 395 Hz resonance, and at 1575 Hz the
reduction was about 8 dB. Reductions in resnonse were
obtained throughout the frequency range.
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