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Introduction

s

Although lead is often cited as being an fdeal material for acoustic
control, possessing high surfece mess, low stiffress and inherent damping,
it is rarely used in practice. Some of its mechanical properties, in
particular creep, have tendsd to limit its applications. On the other hand
steel is a materlal often found in acoustic hardwars since it combines

- excellent structural properties with & reassonably high dansity. Its high
inherant bending stiffness end low damping do not enhance its performanca.

A lead/stecl composite has recently been daveloped in the form of 'Almex'
Lead Clad Steel. It is a sheet material-obtained by cold roll bonding lead
to a I mm thick ternecoated stesl without thes uss of adhesives. The overall-
thicknesa of the composite is 1.75 mm and ite surface mess about 17 kg/hz.

A study has been made of the properties and epplications of such e
material in the ndise control field, 50
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The basic ecoustic properties af
the aheat material are shown in

< figure 1. The leboratory SRl of s
s8ingle leaf partition of lead clad
stesl (A) is compared with the basic -
1 mm ternecoated steel (8). The
effect of the lead 4{s to increase the
sound insuletion by 5 dB over the
whole frequency range. When campared
with & steel partition of squivalant
weight (C) {i.e, 2.6 mm thick) tha 0t+rr—v—— T —rr——yr v
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104 Figure 1

The critical freguency, the onset of coincidence resomance, for lead
clad steel occurs at around 15000 Hz, well up the eudio freguency range.
For equivalent weight steel the figure is around 5000 Hz. Althaunh many
common sounds have predominant frequancles below the latter frequency a

‘great deal of industrial noise extends well up the frequency ranga and
henca -the superior performance of lead clad steel can be used to advantage.

The increased stiffness of preformad panels causes a lowaring of the
sound ipsulation propertiea. The inherent demping in lead clad steel keeps
this reduction to a minimum. Im addition lead cled steel can be formed
virtually as eaally as the basic ternscoet stesl. Thus with tha gsame forming

machine or press a heavier item can be produced with improved sound insulation
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propertiss.

In order to ewaluate the material under more practicel conditiona test
panels were srected in & large eparture in the front of a disused cottages =some
10 metres beck from a mein road. The sound insulation, et octave band intervals
was measured and compared with the laboratory resulte by converting tha latter
and adjusting for the acoustic conditiona on aite. A profiled panel is shouwn
in figure 2 vhere a comparison is made betwesn tha field measurement (E)} and
the prediction Ol. Generally a higher sound insulation was measured then pre-—
dicted, This wes attributed to the restricted angle over which sound was
incident on the test wall of the cottage.

Further laboratory and field tests ware carried out on double leaf panela
incorporating sither lead clad stesl or lead clad steel end plasterboard, using
& simpla timber stud and & glass fibre infill. Such a aystem can be used for
either noise control enclosures or infill paenels in external facades. The
rasults of a field test on e profile pansl are shown in figure 3, This clearly
demonetrates the effect of restricted field incidence sound. The field per—
formence curve showa supsrior Insulation at low frequencies. The reversas is
true at high frequencies whan flanking transmisseion, not encounteréd in the

laboratory begine to dominate. . -
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A double leaf partition comprised of one leef of lead clad steel with the
other leaf made from 2 laysre of 13 mm plasterboard, a 75 mm timber stud and s
50 mm glass fibre infill cen produce an average laboratory SR1 af 48 ¢B. This
comperes vary favourably with & 225 mm brick wall rendsred both sides with
plaster which generally gives an SRl of 50 dB8.

Damping propsrtigs
’ The inherent damping propertiss of lead clad steel have bsen brisfly
mentioned. Some measursd velues of damping ratic are shown in teble 1 !
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TABLE 1
Material i - Typical damping ratis at room temperaturs
1 mm stesl . .0005}
2.6 mm stesl .001 }in fregusncy
Lead clad steel .004 Yrange 10-1000 Kz
Lead ) .03
1.75 am sound deadened stesal .07 )

Clearly lead clad stesl has considerably more damping than steel but is not
as good as materials incorparating visco-elastic pulymers. Lead clad stesl does
have the advantage that its damping properties remsin ressonably constant owver
8 wide temperaturs range (20-200°C) whereas visco-slastic dampers usually work
over a more restricted rangae.

Noise Control Hardware

Although tranamission lass and damping experiments cen yisld much informa-
tion inte the suitability of a material for noise control structures, it is
difficult to assess the beheswiour of such structures in practice, gspecially
wvhen impect noise is inuvalued, unless specific items of hardwarse are manufact-
ured and tested. In an attempt to overcome this, some peneral experimants
were devised and cerried out in the 225 m> reverberation chamber at Salford.
This involved manufacturing 2 matre long channels down which ball bearings were
rolled, 0.5 metre cube boxes into which the bearings wers dropped and small
enclosures into which a random noise source was placed. The resultant noise
lpvels were monitored on a resl time enalyzer and expressed in terms af Noise
Rating levels (NR). Some results are shown in tabla 2.

TABLE 2

TYPE OF TEST NR LEVELS dd
1 mm steel 2.6 mm stesl Load clad steel

l, 6 mm ball bearings 85 82 77
rolled down 2 m channel

2. & mm ball bearings 97 98 g1
dropped inta a container

3. Random noise source 65 59 52
: in enclosure

In all cases the use of lead clad stesl reduced the MR levels by 5 to 7 dB
over the equivalent weight steel.

A practical example of the use of leed clad asteel has been demonatrated by
Sound Attenuators Ltd. By menufecturing a ventilation duct terminal unit inm
lead clad stesl instesd of the usual galvanised astesl the noise level in a
room with a reverberation tims of 1 gecond and subjected to 6 air changes/hour
was reduced from NC35 to NC25, a very worthwhile reduction.
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Conclusions

Lead clad steel possesms the following praperties; {a) High mase/unit area
(b) A high critical frequency {c) Relatively high damping (d) Cen be formad .
relatively esslly and penerally with ogreater precision than aquiualant waight
steel (&) Aesthetic appsal when weathered, leaving & maintenance free surface
which needs no protection. -

The last three properties give lead cled steel a definitd advantage over -

steel in many noise control applications.
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