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Introduction

A range of 10 cazpets and & underleys has been provided by the Interrstional
Wool Secretariat fer sound absbrption and impact insulation measurements. One
carpet was made of thin nylon and another was a heavy wool ghag but the other
eight were more conventional and included tufted and woven types with looped or
cut wpol pile of varied density and thickness. Of the underlaye,’ two were felt
and three were foam rubber. .

Ssparately, meagurements have been made elsewhere of the basic properties of the
carpets and underlays, Buch as thickness, overall weight and pile weight,

One of the main objects of this study is to seek simple relationships between
the acoustic perfarmance of the cerpets and easily measured parameters.

Measurements and Results

1. Absorption 2
The absorption measurements were carried out on samples of approximately 10 m
area in a reverbersnt room of 224 m? volume, All 10 carpets were tested with-
out underlay; then the 5 underlays were tested on their ownj finally, 2 carpets,
one woven and one tufted, were tested when laid on each of the 5 underlays in
turn, In each case the corpet and/or underlay wes unrolled and left to settle
for some houre on the floor of the reverberant room before testing, The edges
were fixed down using double-sided tape, but the carpets were not stretched.
Neither were they trampled or rolled before test, ao the measurements should
relate to the newly-lsid situation,

The absorption ceefficients of' the various carpets, underlays &nd combinations
are too numerous to record here. However,:figures 1 and 2 are indicative of the
results obtained. It is interesting to note that the carpets alone and the
underlays alone all behave in a reasonably similar manner, The absorption
coefficient rises with increasing freguency, When the carpets are combined with
the underlays, two different types of behaviaur emerge. The woven carpet with
an underlay gives a combined performance spproximately equal to the sum of the
individual parta, Absorption rises with frequency tending tp 2 maximum value

in the region of 1, The tufted carpet with an underlay behsves quite differen-
tly. The absorption is incremsed at the lower frequencies but at 2000 Hz it is
the same as the carpet alone, It is suggested that the sound passes through

the backing of the woven carpet into the underlay and the eombinastion hebaves

as a simple absorbent layer of increased thickness. The tufted carpet may have
a backing which prevents direct penetration of the sound wave. Then, at low
frequencies, the underlay acte as a damped spring, or cushion, imtroducing a
resonant peak in a broad frequency band, At higher frequencies, the carpet
behaves s if the underlay were not there.,

* International Wool Secretariat
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In order to obtain a eingle figure rating for esch carpet, the auefage
absorption ceefficient based an the four octeve bands centred on 250, SO0,
1000 and 2000 Hz has been calculated, Attempits hove been made to correlate
the everage ebsorption coefficients with verious carpet paremeters and the
most successful is the overall thickness, This is demonatrated in figure 3
which shows & limear relationship,

The regreesion line is not based an all 25 paints. .5 relating to the
tufted carpet on the underlays ere omitted because their behaviour is not
that of & simple porous shsarber. The shag carpet is also omitted because
its thickness wes measured after the carpet had been brushed. The sbsorp-
tion, however, was measured without the carpet being brushed and the thick-
ness during the scoustic test was probably in the regian of 22 mm,

2, Impect Insulation improvement 2

A 150 mm reinforeced cgncrete floor of approximately 10 m area is pet into
the roof af the 224 m” reverberant reom and this was used for the impact
tests.

A practical difficulty thet srose when either carpets or underlays wexe
being tested alone wes a tendency for the covering te flatten and harden

as a result of continual hammering. It was observed that the noise spectrum
altered considerably during the first few minutes efter the tapping machine
wag switched on but that it had stebilieed after about 15 minutes., The
covering usually looked compressed and flattened by then, Consequently the
machine was allowed to run for 15 minutes before the noise levels were
meagured,
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With the carpet resting an an underlay repid flatiening did not eccur and

" measurements were made slmost immedietely. It was observed in one case that
flattening occurred over a period of about 4 hours and that the impact insula-
tion deteriorated over this pericd but it was not considered practicable, or
even desirable, to permit this amount of hemmering before every measurement,

Jther problems erose during the combination tests because the weight of the:
tapping machine (supported at 3 pointe) caused it to sink into the carpet. This
made it difficult to maintain the required hammer drop of 41 mm and aleo made
the carpet *'hump' beneath the machine, giving rise to incansistent results,
Finally, these problems were minimised by plecing the machine's 'feet' on large
flat plates to spread the load and trying to ensure, by observatien, that
‘humping' did not occur.

The impact insulation improvements of the verious carpets, underlays and comb=
inations are all similar in the sense that the II1 increases fairly rapidly

with frequency. Results for the woven and tufted carpets are given in figures
4 snd 5,
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There is no 'obvigusly simple connection between the III of the carpet/underlay
cambinatian and the I11 of the individual components. In some instances it seems
that the whole is greater than the sum of the parte but this could be due tao sev-
eral things, First of all the combined system is much more resilient than either
part aloneg and the resulting behaviour under impact will be less naon-linear,
Secandly, the presence of the carpet will tend to trap air in the pores of the
underlay, particularly the felts, and so add to the springimess, Thirdly, the
tests on the carpet/underlsy combinations were carried out after 15 minutes af
hammering. No correlation is evident between the average TI1 of the various -
samples and the parameters which were measured, Physically ane might expect the
compliance to be a significant parameter but this is not available at this time.

Conclusions

The average absorption caefficient of open or sesled back carpets without under-
lay,or open hack carpets with underlay is linearly related to the overall thick=
ness. 3Sealed back carpets with underlay do not behave as simple porous absorbers
and do not follow the same rules.

Na simple relationship has been esteblisked between the average impact insula-
tion improvement and the measured carpet parameters. The possibility af corre-
lation with compliance still! has to be tested.




