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The invention relates o a nolse-absarbing, planar and layer-wise foam material, sspecially

for lining noise inswlation hoods and housings, engine casings and the like,

R is known to use a layer of foam materdal for iinings of nolse insulation hoods and the like.
The foam material layer can have a microporous surface layer due o partial melting. Apart
from material propertiss and structure of the absorber, the nolse absorption sffect of such
foam material finings depends above all on the thickness of the foam materiat layer,

DE 2 248 821 describes an acoustic pate having slevations and recesses.

Noise absorption concerns the leading-off or absorbing of the highest possible amount of
ansrgy from the Incident sound wave. The highest energy plane of & sound wave is in the
avea of the madmuns amplitude, that is, of the vertical osciltation of the air particles vertical to
the divection of propagation, which is highest at /4 and 34 A, For a porous absorber Bke foam
material, this means thal, o achisve a good nolse-absorption effect, the lower the sound
frequency and the larger the wavelangth of the spund wave are, the higher the fayer
thisknesses need to be. For example, f one takes a sound frequency of 1000 Hz then, taking
the sound velocity into account, a wavealength of (.33 m results, wherain the maximun
amplitude accurs at 8 and 34 cm. BEven with an ideal porous absarber which is Jess than

& oy thick, one cannot achieve complete absorption. In order to reduce 89.8% of the sound
at 100 Hz, the thickness of the absorber would have to be approximately 82 am.

in engine enclosures, machine claddings, aspecially in the fisld of motor cars, i is aot
possitle as arule, in air conditioning passages and the ke, fo use layer thicknesses of the
nuise-absorbing material of more than 50 mn. Thus the lower but always clearly presant
frequency ranges < 1000 Hz represent unsolvable problems, becauses the layer thickness
cannet be increassd.

The invention is based on the object of clearly improving the noise absorbing sffect in the
case of a layer-wise foam material without having o Increase the layer thicknsss.

This objsct s solved gecording o daim 1.
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An exemplary embodiment of the invention is described in detall with reference to the
drawing, i which

Fig. 1 shows a sectional view through a foam material laysr,
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shows a diagram which reprasents the degree of nolse sbsorption in dependence on
the sound frequency,
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- shows a diagram which represernts the cosfficient of absorption in dependence on the
frequency in the case of a foam material layer,

Fig. 4 shows a diagran which repré&entsﬂ the decrease of level as a function of the degrse

of noise absorption, and
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Fig. & shows a iable which represents the sublectively perceived reduction in sound level.
Fig. 1 schematically shows a cross-section through a faver 1 of polyurethane foam, which
represents a porous absarber and has an average layer thickness of, for example, 15 mm.
The rear side of the foam material layer 1, which side is tumed away from the sound
incidences, comes to abut at a lining wall (nof shown); # can be formed smooth, while the
surface facing the sound incidenocs is provided with Hat elevations 1s arranged offset from
gach other and with flat recesses 1h lving therabetwesn. The distance of the slevalions 1a
can be, for sxample, approximately 50 mm, and the differsnce in height from 2 recess 1b can
b2 approximately 10 f0 12 myn. Dus o this swiace structurs, the resull is approximately
doubde the noise absorbing surface in relation to a foam material layer of 15 mm thickness
having a plane surface.

1o designates a surface layer of the foam matenial laver which is formed by partial melting
and burning of approximataly 2 to 3 mm of the foam material at the surface, for example by
rofling & hot roller over the foam material laver under prassure. In this way, @ mostly closed
surface results from the burnt residuss of the foam material, sspecially polyursthane, which
i, howaver, misroporeus. This surface layer 1o functions as an oscillatory membrane and
can have a thickness inthe range of 10 t0 B .

This microporous surface layer or skin 1¢ is permeable for alr but not for water o olf, due o
the surface tension of iquids.

indentations are preferably provided in the surface layer 1o, which increase the surface for
the incident sound and reinforee diffraction sfects of the sound. As an example, grooves id
are indivated in Fig. 1, aranged infersecting each other and rhombus-shaped; these grooves
are imprinted into the surface layer 1o and can have a depth of 1to 3mm.
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The absorption of a neise absorbing material aiso depends very strongly on the angle of
incidence of a scund wave. Fig. 3 shows the sbsorption cosfficient in the vase of diffuse
saund incidence in dependencs on the freguency. In practice, in the case of diffuse sound
figlds, all angles of incldence cocur. The surfane structure according to Fig. 1 results inan
optimuns average angle of incidence. Due to the mostly inglined incidence of sound on the
surface, componante of sound amplitude ooour which are almost parallel to the wall, in the
case of which the longituding! extension of the foam matedal layer has an effent, 50 that
these components are effectively absarbed as if through a very thick materdal layer. In this
way, sound absorption valuss ars achieved which clsarly sxceead the sound absorption effect
which can be caleuiated to be oblainable through the layer thickness slone, and are
atherwise achieved only with multiple layer thicknesses of a usual planar foam matesial,
These high sound absorplion valuss are supported by deflection effects osoourring at the
indentations 1d, which are preferably provided at the surface in 8 rhombus structure,

Fig. Z shows the degres of sound absorption of foam material iayers formed acoording (o the
invention at diferent average thickness dimensions in dependence on the sound frequency.
For example, in the case of an average layer thickness of 30 mm and 830 Mz, an absorption
value of o greater than 1.0 is obtained, whersin 1.0 corresponds to 100%. For such an
absorplion valug, in the case of a foam material layer of uniform thickness, that is, without
the cortugated structure of the microporous surface ascording to the invention, a layer
thickness of 130 mum s needed. The practical meaning of such absorption valuss is made
clear by Fige. 4 and 8. Fig. 4 shows the sound level decrease as a funclion of the degres of
sound absorption o Fig. § reprasents the subjectively perceived reduction in sound volums.
According to this, for example, a noise level reduction of 5 dB in the case of a sound level of
80 dB is already a sound volume reduction of 28% for the human sar,

The rear side of the foam misterial fayer 1 can be coated with & reinforcing materisl. ft can
alse be formed self-adhesive, in order to faciiitate mounding af a wall,

Various modifications of the described form of the swiface of & foam material layer are
possible. For example, the distance of the flat slevations 1a can be varied, as can the height
between elevation and recess. For example, the distance between the slevations 1a can be
40 ~ 80 mm, sspecially 45 -~ 85 mm. Hersby, the height belween elevation and recess can
be 8 ~ 15 mm. In special cases, 3 distance of the slevations of upm 100 mm can be used.
Altogether, & surface structuring which s a5 flat as possible is provided, i order to aveid the



disadvantages of partially lower volums densily and thus reduced absorption io & large
axtent.

The corugated strface structurs is independent of the used laysr tickness of the foam
material. Inthe case of § given thickness of the foam material laver, the corrugated surface
structure is dimensioned such that in the case of the smallest possible profile depth, an
increase of the swface of approximately 180 ~ 250% is achisved. In the exemplary
smbodiment according to Fig.1, having a distance of the slevalions of S0 mmand a
difference betwesn slevation and recess of 10 1o 12 mm, the result is approximately double
the surface and an ihorease of the surdacse of approximately 200%.

in the embodiment shown, the line of inlersection in Fig. 1 approximately foliows a sing
curve. However, itis also possible 1o form the recesses, for example, desper, and the
slevations wider than the recesses. Hereby, it is essential that flat dome-shaped elevations
1& result and that the recesses 1b are also formed concave in a flatly roundsd manner, such

that & continuous change of inclination of the swface resulls.

The described surface structurs lsads to 2 substantial improvement in the soungd absorption

sifect for different types of foam material.

Due 1o the imprinted groove portions 1d in the surface layer, their microporous strusture in
the grea of the grooves 1d becomes somewhat more open, so that higher frequencies pan
be belter recsived and absorbed.

Preferably, polyurethane is used as o foam material, which has an approximately 40% open-
cell and an approximately 60% closed-osll strusture.
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Hangsinyeld lamazszerd habanyag

SZABADALMIIGENYPONTOK

1. Hangelnveld, lemezformait habanyayg, melynek a hang eifforduldsa fele
nézd fellilnte kiemelkedésekkel (18} és maélyedésekkal (1b} oly mddon van elidtvs,
hogy egy hab lemeznek 3 hang eléfordulasa feldli felilete az egyenletes vastagssg
&3 a terlilel sgységre esd azonos térfogat viszonylatdban kartibelt! legalabb kétsze-
resére van megndvelve, shol a hang sidfordulasdval szemben levd fellilet habanys-
ga egy mikropdrusoes feltleti rétegge! (1) rendelkezik,

2. Az 1. igénypont szerinti habanyay, ahol a felllet a fellileli kiemelkedések
réven a sima lemez fellilethez képest kérliibellll 180-250 %-kal van megndvelve.

3. Az 1. vagy 2. lgénypont szerinti habanyag, shol a habanyag lemez (1) ke-
reszimelszetében 3 fellilst hulldmos szerkazetd, ds a metazésvonal a mélyedésgk-
ben a kismelkedések metszésvonaldval szomszédosan van elhelyezve.

4 A3 igénypont szerinll habanyag, ahol kiemelkaedéssk (1a) tavolsaga egy-
mastol koriibelt! 40-80 mim, &5 & magassdgok és a mélyedések kozdtli magasség
kérivbelt! 8-15 mum.

3. Az ol0z8 wpényponiok barmelyike szerintt habanyag, shol a felilet mélysds-
sekkel, gy rombuszalakban elrendazett horonyrészekke! vagy kisabb bemélyadé-

sokkal van sligtva.

A meghatalmazott
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