ACQUSTI C COMPCSI TE FIELD This invention relates to
acoustic conposites and to nethods of using acoustic
w@wpasidses for providing acoustic absorption BETUS2009/042824
transm ssion | oss. BACKGROUND Sound absorbers have
been widely used in a nunber of different applications
for absorbi ng sound. Known sound absorbers i ncl ude,
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a major surface of the flow resistive substrate,
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acoustic conposite conprising a flow resistive
cxagpipatsteal alatpsyicady cangsics o epewatboardyar ri er materi al
bonded to at least a portion of a major surface of the

flow resistive substrate with a binder, wherein the
SUMMLSRYc barrier material has a density greater than

about 1 g and.wherein the parrier and the bi
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light in weight.

Briefly, the present invention provides an acoustic composite comprising a flow
resistive substrate having a solid acoustic barrier material bonded to at least a portion of a
major surface of the flow resistive substrate, wherein the acoustic barrier material has a
density greater than about 1 g/cm’ and the acoustic composite has a porosity between
about 0.002 % and about 50 %.

In another aspect, the present invention provides an acoustic composite comprising
a flow resistive substrate having a solid acoustic barrier material bonded to at least a
portion of a major surface of the flow resistive substrate with a binder, wherein the
acoustic barrier material has a density greater than about 1 g/cm’ and wherein the barrier
and the binder together cover between about 20 % and about 99.998 % of the major

surface.



conprising a flow resistive substrate conprising solid

acoustic barrier material distributed within the
wametisAase, wherein the acoustic barrier materPEl/URNE9/642824

density greater than about 1 g/cnB and the acoustic

conposite has a porosity between about 0.002 % and

about 50 % As used herein, the term"flow resistive
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term"porosity" nmeans the neasure of the area of a
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acalisas Sorapedite @B alcaqped agupatémng offthexefpé.ary tubul ar
projections on a substantially planar film Eort iion of
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traf%'rﬁssi?ﬁ f3ss gncpﬁlggﬁfesreﬁti.é?ggi{égf \?/glrgmf agram of an

exenpl ary apparatus sui ormi ng a structured
filmof the present invention; FIG 4 is a photograph

f an Lc C i f. the invention according to
Blﬁ;ﬁéﬂﬁ]ﬂ@&%ﬁhéﬁ éln{g'ﬁi%hﬁ%‘gwlgf\“g%pl cts transm ssion
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according to Exanples 1 an ; 6 graphically
depFt@S. 24-ARskepss pomiblogesdsrchotal oonfagguratens of exemplary tubular

conposite of the invention according to Exanples nd
projeTRRzon § sthuME kPR Bl e BORBERP e B B R skl o FrG.
1 aBRUSLI £-Acomposi te of the invention according to
Exag:rpl es 1 and 2; FIG 8 graphically depicts .
abs dHpt B dapigtstasscheroaticadiagremnsian sxemmlensinnarass fable for

AR SRR ARETATPARRS, 2%, 37 e
conps. Hes ®phdtBgraph of an acoustic composite of the invention according to

Example 1;

FIG. 5 graphically depicts transmission loss data from an acoustic composite of the
invention according to Examples 1 and 2;

FIG. 6 graphically depicts transmission loss data from an acoustic composite of the
invention according to Examples 3 and 4;

FIG. 7 graphically depicts absorption data from an acoustic composite of the
invention according to Examples 1 and 2;

FIG. 8 graphically depicts absorption data from an acoustic composite of the

invention according to Examples 3 and 4.



i nvention according to Exanples 5 - 7. FIG 10
graphically depicts absorption data froman acoustic
w@wpasisse of the invention accordi ng to ExanpP@&r/8S2009/042824
DETAI LED DESCRI PTI ON The acoustic conposites of the
present invention conprise a flow resistive substrate.
The flow resistive substrate typically has an air_ flow
r esil8afl eeanbicalsdapists ahpyntion ¢t Fgmeioasougmoumpgyiteof the
. . . bout 100 and about 2000 rayls;
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. of .gorous.fil or . The flow resistive substrate
mnveRy Ib%“r‘?ﬁml%t,or%’iﬁ‘lm S%anpl e, thernopl astic pol ymers,
t hernosetting polynmers, non-woven materials, woven
fabrics, netal or plastic neshes, foans, foils, paper,
or the like. In sone enbodi nents, the flow resistive
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nbodi nent, the mcroperforated filmconprises a
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.m f ti ined in l ic fil Th
miffogp SR Eh e GieanEr Eaho Rege Ak T B Gt o BEE shape
and BidBs §dBoi tdWANI TKONESSs RborRcall K48 &r cHhRpR! EFcullredfuie,

than the narrowest dianeter. The narrowest diameter
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so forth. Preferabl’'y, the holes are tapered. The
m cPogerédbmatertrfordted Gbms foe useinghé prebgnt ithienti¢rf ane disclosed, for

o B LR B S AR TR, crer

exampbsd crhifodiMentathRemidiopsrfdtatddf MasSnBrises a polymeric film having a
thickness and a plurality of microperforations defined in the polymeric film. The
microperforations can have a narrowest diameter less than the film thickness and a widest
diameter greater than the narrowest diameter. The narrowest diameter can, for example,
range from about 254 um (10 mils) to about 508 um (20 mils) or less. The hole shape and
cross section can vary. The cross-section of the holes can, for example, be circular,
square, hexagonal and so forth. Preferably, the holes are tapered. The microperforated

film can be relatively thin (for example, less than about 2032 um (80 mils) or even less
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about 106 to about 107 dyne-cmor |ess).

M croperforated filnms can be fornmed from many types of
wolnerse fil nms, including for exanpl e, thernPGEUS2009/042824

pol ymers such as polynmers which are crosslinked or

vul cani zed. An advantageous method of manufacturing a

m croperforated filminvolves enbossing plastic

thagebent HI8gm @Qempiﬁ)agthi Hexbledfargkample, bavinot hendling siffness of

b5 IPRIEL SRePatheShat es. "purysal fones,

pol ydicysssatedfilnidan\HeTyhidt @6t @y tFdsiodpalymeric films,
addi tives can be added. Suitable additives include,

ingydtingafos crypple| thﬁwefmplymftrlsw@%as roteRers whighsare crosslinked or
vulh@std ci zers, tackifiers, flow control agents, cure

rate retar ders adhesi on pronoters (for exarrpl e,
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or mimmykchkmbllda_% Qpeorta adchtnvefsa‘an dotnddedf iSugablendditdaen igclude, but

ore T A0 P etz B s e e K o N o) B g rae
reté&fdeltsh&ih%ﬁ&ﬂ bkdridtes %Rﬁ%ﬁﬂhﬁfal@' Almn@é AMdaltarfatdsM BAFEAQimpact
!ust viscosity, or nodi thermal properties of

I @bsa@ﬁbheanmgﬂsphl@m thermalm @mductm rtidem ﬁl@ctﬂ@ally
concﬁlcge o{/mac%/ Ssilfc?;gl & ttﬁlggli)lgllr%\%rlét\s/,ie c(jol({ratgtgnT%Qses b%g Sor Lbles,

ant@d;&@atnlts optical BALMtERrs, adﬁﬂﬁdrbbﬁal@eﬁtsﬁﬁufahtaﬁtsl firddatarda@ts, and
or adhesi ve tack rel ated properties. Copol yners and
flupopalyanceanOng giompis afdlesiaborrrdcresithed ddditiecsgnasshs wsed to reduce the

we\ﬁ%‘t gﬁd/&l co%’?l e r&ﬁﬂ@@%ﬁﬁ&aﬁﬂa&? pf n%tof?frn ﬁé%'oﬂ gadﬁl%t? %@cosﬁy, or

ares arrange or m hol es’
rnqdlifashé themadl @m@lrtleslﬁf‘ﬂmhhthﬁlqﬂyqﬂinac fibratpertioml orcanfebe range of
acted. with the tool usjing a nunber. of

Ph?t’sé RTQGELSS SE Yoo flosy PR IGAIPraD TR Y ﬁ&ﬁﬂe gntlera infgpding

ele@‘?ﬁtcﬁlu 51)1‘?&?11 %‘Hﬁaﬁfewed %ﬁuﬁ%ﬁ&%% 'a&’ﬁbs%ltgdlﬂglated propertles
mbossabl € plastic nmaterial can be i1 n the formof

Cowllytl@m axdtbiedatcen alo bhussl. br ought in contact with the
refor

t her tneipateb e pRl R e ool e (AL ARGEH pids which

arclJhRp &R nldYarrah B&1 tBlfash h6lc B BE pRistid Mafdriabt ERPOUENE pIa@U@ﬂlaterlal
enbossabl e state by heating the plastic material above

carj b%cmoﬁ%\m@ thegpeltusinge Immig:r pbHnferayt tqsbnigines uch g, desexample,
erntbo EI}C?udlIIL% %%FJS %ﬁlgu otss-ll-lqgeT og g%?@fc'e sblor‘ie {Iﬁllc?ﬁ% Emb ?ssfa‘%lglplastlc
maltdila\l\batﬂb‘e inhee ﬁﬂmttﬁfslabbl&nmxaaﬁate whedheis Mdu)ghcml’tfoﬁt’aﬁﬁwuh the

too-{-l?lg, orcirsl tthet f%lc‘)rln ogglrf)?erfgll*nlled film which is then heated and placed into contact
with the tooling. Typically, the plastic material is first brought to an embossable state by
heating the plastic material above its softening point, melting point or polymeric glass
transition temperature. The embossable plastic material is then brought in contact with the
post tool to which the emobssable plastic generally conforms. The post tool generally

includes a base surface from which the posts are suitably selected in consideration of the

desired properties of the holes to be formed in the material. For example, the posts may
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i ncludes a base surface fromwhich the posts are

suitably selected in consideration of the desired
wpe@pasuses of the holes to be formed in the neEBEURZNNI/042824

For exanple, the posts mayhave a hei ght correspondi ng

to the desired filmthickness and have edges which

taper. froma w dest dianeter to a narrowest dianeter

ha‘(ﬁrﬁ keightsorregondingro theedongrgiikm Brcknres g9deve pdgss advich tgper from
1
o IS 208Nl 85T MLPSILS (R GE LB AL AR  rc
to jmkzﬁisdmreelsimdmdl ng to the posts. The plastic materi aI
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i nstan plastic m rmay under go
withrtbapost taolt A fidi spldafyegathe sekdifisd phatic frby ciretheonbe rfrm@ved from

or partially covering hol t hods for mak
thegos b b e S e i e P G e defgy il o
dlSPPﬁ@Mﬂl}eSklﬁH thAOREY B@écﬁiehﬁgér paflaldeciRefg hblebi | M5 usi ng
asers, needle punches, nale/femal e tools, pressurized

f | uQdker negthagls for mklnﬁﬁuhr@ﬁgrqurﬁt@dnﬁlm cathalsabe utllmd For
h n r fl I [] Ses
exarn q%,r {?P?E@gaftmﬁ Ean %l’n?, 131| fgﬁl% []jlislo Jg g%st%gsonee %un GSIt

maﬂcﬁ&&tal@t@ﬁls[fpﬂe%n@w £i1ds, Wi ba@ehc@ imcth&ld kg ban tin aielayt
pl anar film port| on of the filmwherein one or nore

t he I githacnphodinecat thpsicepgfaraed Almepepripgs aest@ﬁﬁlrr%dr ﬂlm with
tubsidr #:(%J B'Jtl%g %fo:ng:a{ %a§?)‘ﬂgﬂg|& oﬁe@su&ace%rgﬂh&%%lall ﬁlrn

str ure 1 conprises a su sta
popioad thef ﬁilhmzvbﬂeh]l @ o naadf the phtudal projyctadns tcotmpliss a hole. An

o ByhEO o0, 45 Xt endh 00 gbqve. 8 it e o surfac;
coipR&s 'ak&ﬁgst!nﬁlaﬂ? beandehigh bo%hq\ﬂ anll ld%r@ﬁtymf QUIREHr P8t SctiAs 12
conprise a hole 15 extending froma first projection

extending 6balsov/tarst mpjot surkjcorl IodsilacatiaBy phnar fom pirtiough As
t fil L 11 ) | ectd .
ceGPRRLE Poful il Bindn iy B REGLE Y2 B BhR TR flenging from

a fR{GrejcBidd @atlicbol €At Majos ,su@afdeelrsdhtworahﬁugﬁ AERnfiAl i(l}n'planar
first projection end 16 to first major surface 13.

filmportnutled pquq’f@n@mmaﬂ% sarrgmdstl&wtlp%lt b porsioawd hokej I Sppnd a
P 202 PSRk, Bl TP B 0o

surfade9Bant i al I y planar filmportion has a first major
surface, a second maj or surface opposite the first
maj dhe sivgtarcd filnp aoraarl%?\ﬁe@uég@nmqllymlwﬁillamt)ftrﬂncwﬁlé%

suﬁstanﬁég)‘?ﬁ%hﬁgﬁlﬁf 6081 &Sé&tmégﬁ'k%ﬁuétﬁfe aﬂﬁl f(PshB% in FIG. 1. The

secon or s ace us erein, t

subsSamltialiyaplahai fillyn pdrao@hasta first maydr Btmﬁace; s sacond ntag]arrserffare opp051te
the ion of struct H rrﬁ whi ch surr. P ﬂ

the 1rst rnajo sur ace, and an average film portlon ickness, ¢, extending trom the first

major surface to the second major surface. As used herein, the term “substantially planar

film portion” is used to refer to the portion of structured films, which surround and

separate the plurality of tubular projections from one another. As shown in FIGS. 1 and 2,

the substantially planar film portion has a planar film portion having an average film

portion thickness, ¢, substantially less than either the overall width w or length / of the

structured film.



separate the plurality of tubular projections fromone

another. As shown in FIGS. 1 and 2, the substantially
wW@k@nas7466 | m porti on has a planar film porti onP¢EUB2009/042824

an average filmportion thickness, t, substantially

| ess than either the overall width w or Iength / of

the structured filmln the present .invention,

" av & RPN pIIIoNothe” hYeéfp@i:é“slgl PQHEY thg%l@%sd (iif)Sl&ilfatethbOf the
sut%mﬁgﬁ'{' hfaﬁéuj HIHP;% &n 1sfde# rdtﬂy%ef‘dsﬁ 9% @?sdofq
t e sub t

measur ness 0 anar ?I I m
suljsmntlakby]phhaﬂﬁlnﬁpmm htaamidrouss obione berwa adgecmnt tublolak ar

ections resultin in t ot al nmber of film
pr%cﬁlj@rlwsvag e Lplgtper g i Roriian ey s¥het: 9 Flguating the

avé}Q d f)cﬁ*ﬂoﬁ i akR&Sst td « EH{% tpﬁrtfo'n'tﬂﬂc?ﬁ’ersgéso 'Tﬁ/gﬁ'aﬁif nes ?e%ter than

ically, x i's greater than about desira
abqnaﬁgmd dasoablzbages Sotmbabbiito d®ut DesDesatbiy, eadndheasurement is

enent is taken at an at . a ro imately. .
ok B BT S e T o B G HepeBigsin order o
mihienifd &HyBrERt Mhc@hda8GicnRht Byc FRASHRGBEKonRY t he
tubul ar projections. The substantially planar film

por {The ﬁubﬁantlhléy planydiiloy pastion phibe asctared dbap Agearf dvepmge film
po1’%1%{1ttf11(8f<1rfetsIsq Lt eéatc’ries\ﬁ? eEnEhﬁ/%alE Iroﬁit E&Hﬁc@ﬁ l{gg 0f {he sfrillctured

use

ﬁhhh Fypichisg, and s@hﬂantlalﬁﬂMarfﬂhhrpomrd ha®@@n laasragmﬁaﬂ pbr&@ﬁ thickness
filmportion thickness of |ess than about 508 mcro

of l\fe,smfﬁhay(l 2bPu4i508 n)lcropﬁ(;gg)n@ éwibodi [Repms cmbpgdiments, the substantlally
Pl O B 1 B B e R IR R S R BMGR T  rd P
miBbaoitb&B808on( 20 rmlld B. I)l otﬂem coibbéimenrsh tai sabstdrgially Ipd}mar film
Bt 2L BP0 UL EELA 185 ) RLSLEES L
25{: En@@@ Lhtnlsz)'s‘ﬁ%? ((tﬁgr éirﬁﬂo%lﬁlenti Rhe/ ﬁfbsﬁﬁthzﬁf S50 ¢RI on has an

e substantially planar filmportion has an average
avdraganfiilpopaerition thlbkrmkm@‘sﬁ;omfabcbutdﬁﬂ #hoot4.001lse tonab¢wt.162.4 um (6.0
qmls.) to about 152.4 mm (6.0 mls.). The
mlg]l)bst antially planar filmportion of the structured

fi ] Mhe GRYtMOBANY pRBariMeh rtiPbLthR Qiridtefcl FilAB LI Edthsrise one or
Suitabl e polyneric materials include, but are not

mor¢ pelyegrie snatquiilsy OﬁL@tﬂblﬁspog{mmggatp@qtly p}c@piy; @ﬁ@r&armj limited to,
po@;o 5 o]ﬁg %Jrhg g%ﬂo yﬁ)lroﬁj 6%88 §P§r{g21§r§eng f (ﬁgﬁf 5 rﬁers Igfor example,

COMIyletts Wfﬂmlt&éﬁ@tw@f& quet ap pblybnhp},ehe f&ephthalate and
ter efﬁnéhal ate; poly [ on Nyl on-

polybpty, ttfﬁsmgalatsom}m@ﬁ ENy %&@M&‘t}sxl@né@ﬁ)w@lw@?@wsﬂyl
[

po%‘aﬁf%{gg rpo C?ﬁgt{t%%@ﬁ@g}{)oqg\ﬁ fl;grl]édsl’lgle ipo%@!hé( Cért{/e;é{ﬁgqe Rolysulfone

polyodrpomatss; ppkybtyeﬂnhy,llellll&i- Qmstvlihny balyeteat, pplycthylene-co-vinylacetate;

oS R Eiy L b, BOLYELEL RS, 118 cxcmplary
embodiment, the substantially planar film portion comprises a polyolefin such as
polypropylene, polyethylene, or a blend thereof.

The substantially planar film portion may further comprise one or more additives
as described below. When present, the substantially planar film portion typically comprise
at least 75 weight percent of any one of the above-described polymeric materials with up

to about 25 weight percent of one or more additives. Desirably, the substantially planar
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enbodi nent, the substantially planar filmportion
conprises a polyolefin such as pol ypropyl ene,
wW@oiogastags ene, or a bl end thereof. The subst aneCEIUBE2009/042824
planar filmportion may further conprise one or nore
addi tives as described bel ow. Wen present, the
substantially planar filmportion ty |caIIy conpri se
filgportiogsaompsisiiedtast Hereieht p@iﬁerﬁﬂpor@ngswblx pidlcast 85 weight

e T L
petchigt of lab§ baenbf tab Iayoxm-dman‘tﬁddl pmlpmsﬂd matcaakprhaen aﬂtwelght’s are
qIﬁgast 80. wej er cent r e desirably at | east 85
ba .Ogmw}&éwe £ Sylssptiadyplgap M pAHRRNt, at | east
95 welight ad?i@tﬁ\%@ 'Pﬁaz %nﬂd@@td‘%?&] fder 141@1@ fc‘ﬁ%{eg.tﬁ;onﬁ’ sﬁ&&%ore of the
of any one of the above desc ed polyneric materi al s,
abmeéartncad polyeicghirsl eaitredtxta@edcqmoratettbt additwed rght thofsuhsimtlally

it gty Ty BeaRa e Ao Bl BBy dateb5in B 55 Wil o

deﬁlfabkh 8p aPuRt 5 O RE MW ROd 1R fnei@h @f aetstde@ebdtfim. Suitable
i ncor porate the additive into the substantiall y pl anar

addifiven ipglpdg, dnt argypt h@ltb@/to atditiggrrunh apthosgidiseiibasisabosge.
| es han ut .28 r.abl
%?n 1S X 8%13)? ary e¥no eqnt q ubgq?l ehllél I?ag ﬁr%r (%tl?n (fornprlses a

sin@lél 1hypde lo€ thaghelb folrvelsle Inmérliﬂi Gornbllﬂg tharfiestrat sbddﬂititn@{joﬂ drfaces and
addi tives such as those_described above. In on

hawing s akpye-Entsbr hivrragetHe Iz,qmert thigkngsss yhercHrthe ﬂfqrmﬁfomable
ma'?é?fa'i E&HPIQ%E‘B% 8191%0% (ﬁ'tﬂ@ll &ﬁloﬁéd g&ﬁa g}%fa%H%?Pbl?al additives.

material formng t secon J or surraces
In aﬁdtﬁeavxemﬂhﬂye:nﬂjwumrd e£ drel slmadtueadetﬁlag ¢hdf subsaptia fyi pdamar film
t hi ckness, ere teria

the. thernof or mabl e
PO’E’&HﬁPF‘Qé@“&\%n%? 6 & BFTR DI BaEAT DB ofifphandsecond

ma?&@uﬁ@ée‘s QH& Ihaﬁg% kildl A8 Fe- d&&rlﬁec{ Wetretg%rﬁl bfi¥ckness, wherein the
nbodi nent of e structured film~ the substantlall’y

ﬁrqm langh agcofid I qrontihan amﬂm»ps@e(ﬁoraaxsmp@l erclrey epvendd) so as to be

e f or,mabl e the first and second
po%ﬁ T@g? etgdgﬁtftﬂél eﬁée({%g}g%%ve descri bed average
fi I Mhp @ﬁﬁdt@fedmﬁlmﬁﬁe&comb@m& Plufalig, 5ﬂtﬁ§ﬁla@1§iﬁj 886N tending
maj or surfaces are exposed (for exa%‘p , are not

abeysvibe B8 megpragriaes Mfdhpydistanbrbbplanagddmarortion sich abfubutas
pro GC(E%ﬁé if gf é;}é?ﬁ)tléj&t ctl{ea %n sth%v%qn ka(IE.nF "I"ILIIJ & Slar Probectlons

projections ex

areaiwﬂﬁaly ﬁ&nfetirffdm thej saimne $hHrﬁ1@fc&nﬁf)letobﬁlp$SibSﬁ asdd talfbryn the above-
planar film fortl on, such as tubul ar. projections 12 of
deseaaéﬁ%w&sgﬁneel lengrddmenortien dngme desifed sprhgdiment;ithe substantially

pla‘hﬁlgﬁlln??oﬁﬁﬁja & {He Tafyof q@oﬁﬂa[rjag&t&gfo?% ??nﬁpﬁéé)ﬂ&ﬂﬁuw

or mab nposrtion us
theafnofoecied stmudmﬂ fsmnhmitfmm aaldgle tmbmmfbrrﬁeiﬁlmqmpdsiitmm colprising

one desired enbodi nent, the substanti Iy .planar film
Oniaefrepwé%edaws “TRORE] PQJYRETSEY 893?%3 ?ﬁs@’%- ons

COMPY bEr GesHOMEMBYAHRNts, the substantially planar film portion and the
plurality of tubular projections (i) comprise a continuous, thermoformed structure formed
from a single thermoformable composition, and (ii) are free of post film-forming,
projection-forming orientation. As used herein, the term “post film-forming, projection-
forming orientation” is used to describe conventional processes used to form projections

and/or openings in a film. Such conventional processes include, but are not limited to, a
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t hernof ormed structure forned froma single
t her nof or mabl e conpositi on conprising one or nore of
w0 b@abmee- nenti oned pol yners and opti onal addP@T/Ug209/042824
In other desired enbodi nents, the substantially planar
filmportion and the plurality of tubular projections
(i) _conprise a continuous, thernofornmed structure
thofpyp fsaitier R ed it Ire RIRISE AR riBTveousbisidifiaddHm siwgture (for
exdth 115% nrfbg tglnfécﬂ{%'ﬁ /ggﬁluegg»ghﬁé . g'ﬁ*ﬁ&ﬁ% ﬁgﬁ%él}%tg% (;%g t‘b{h%P Al pIhASking
stefn | mformng, projectionformng orientation"” is used

to descrihe c tional . processes. used to.for
pr ofl e p|UEHIEY ShBioaR: BIFUFHI9GS oK 0A RifPRY Y%%%but_e(mwer the first
ma?&%ﬁﬁgéé SR s RARABESah G 11 Sfmrtl&i%r @hdo J9td1§tﬂi15ﬂt&?_gver the first

athernmp formng step use formprojections in a
mapm@urf@cuss I I;l sk iethbbieaknts, the mmlahtytqfrtebl(lércprmextimmlaeq um@trmly

it o Mg ThCruPT Hace b5t oreny Fi ooy S BtipRpr e

sedn@inRfdr saffacdyRY tHReubfhdtRn i ¥ardt Sirk pbiioad over the
first major surface of the substantially planar film

por i1 ore rempdig epbydigiost, rthwtl@wr@ibﬁhn coraprisos @tplmfa]ﬂdrof tubular
pro é’lctl.ogg ?xtencﬁn Sﬁrn}% it n?lﬁ)sjt mt:’ia nareﬁl rr?'orll gefmt Heb 8 ore
6r oj ections are uni rﬁ 0 over ERRY

tubliiljr @Fo;jS¢tioha eemprased i apiid1© Bﬂbhd/in@ ﬁ@ﬁfer BspprRficagn pad ke the first
of the second major surface) of the substantjally

M SHELROT forRTBIoNRl e sustaRE %léwé%mr Ehy peﬁ*@ad@ﬁ@mromtw
md@@vﬁﬁl Cldudi g] dt 'I%ag%{rﬁ(érh?l? 3¢ fhe R ﬁ'L é‘%{ﬂn?fl o %‘H havmg an outer

proj ections “exten romthe s anar
prch ¢dtion ;smietmah surfadeeareinneopejcotiomudewiluturfaae, amldcq regfettturssidewall

a.hol e exte d|n roma fir j.ectian
thiglyg %1665 @lli %amﬂffcpgfl I%%ffb grr—%%a ﬁma&cafrom#sgl@qﬁ Pfqjgction end

to §ﬂé kfﬁ&@ﬂatj blaéulrﬁécplva{é%mfalratm m&& bRfectibh ldngth, BT Ri {86 ta{f&ﬁ]ge film
dewal I surrounding at |east a portion of th

pOIttima thickioss t7i isat Ea&t@.halhtl 3.hakni m@ermmdtrmntqa Ithoyj Ietw Dﬁthe projection

si,d Il surfac an . nner ectlon
tenglff Eafiethe Rt & im bt BRCkRiohar i B ERAESD. 1y gt other
ern@bdh'rﬂen% ﬂftht@&I)ﬂ @8 ptagioR ledgth, @X tEiRE iapgtage Hind piSR thickness, 7,
fromthe first probectlon end to the first major

is semfabew 4. Woetbebhl®0rati o of the projection length, L,

- ' . ;
oL BRI RO AIES Syl 881

varfiésaf@s ffil:@no ﬁﬁﬁ gtpending drotht hitingate éﬁgﬂsefdflal’glmfsftﬂuetﬂlred film.
t hi ckness , I's at least about 4.0. In yet oth

Tye%lésduthé‘ewbglar proeectigns pve e anéct&no'F%&th loﬁalll%%frﬁm gbout 3.4 um
f
(150 QUSSR O A SIS Ly S Ao o
2. dutust(200 mal),| andsiven hmre typeplytfram aban gos uth@0 rma)rtloabout 1.02
fr filmto filmdepending on the ultimte end use of
(Zg]m'@lélh structured film

The tubular projections may be further described in terms of their projection hole
length, projection hole diameter, and projection sidewall thickness, each dimension of
which may vary depending on the ultimate end use of a given structured film. Typically,
the tubular projections have a projection hole length ranging from about 25.4 um (1 mil)
to about 1.32 cm (520 mil), more typically, from about 50.8 um (2 mil) to about 2.79 mm
(110 mil), and even more typically, from about 508 um (20 mil) to about 1.14 mm (45
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Typically, the tubul ar projections have a projection

length, L, ranging fromabout 25.4 mMm ( 1 ml) to
W@R@at376®7 cm (500 mil), nore typically, fronP@bUs1009/042824

50.8 mMm (2 ml) to about 2.54 mm (100 mil), and even

nmore typically, fromabout 508 nm (20 ml) to about

1.02 mm (40 m ). The tubul ar pr o&ectl ons [m%/%abe
mik)ig Pwﬂe@éeﬁ%@etfzrﬁan@ﬁ&érom aoyb -4 pind( le@tl) frabiegt @35 mm

(2§o‘%ﬁﬁ&gmr9 'E;ﬁ*%ﬁlke@é‘m*&% |tn(§| ogﬁ&?b%% %1%{110('1 09 i), and

eveheperediypigalby fitoheahout iZﬁTEtp@n elnﬂhllDJBEahoﬁt 254yiuée h0 rml) and a

d fil i cal h bul
PR a s b R EiuE PO Andiig (1 FEH b SOk 20
ml??;g&e]t?r%éﬁ tﬁ‘?)n{"%ﬂﬂ 23 48311 @mn(l? ?fpa‘tf@u{ 254 ﬁ'iaf(@o rml% a7néi er}?crr]l more

I ca from about ) bout
typicallyOfromn| apputad e pne(l by te abggi ldalplny (5 1fnll§bm about 508 mm

i aitie ool G on B A quthcsgea bt iRy ) PRichgfidewal
thikend8s MTLlaBSP 1Mt hverﬁ%é’ £lnt id&*tl@ﬁ ltﬁl?{knegsf @Nicahyel aBSved THne

( 1 ml) to about 2 mil), and even nore
exqnyplpiyadntypdirensnatagrstia p@@ou Oﬁfhe(tuhulm Irpjeeionsdvne a pBUCTHON

md%wgll ml%ﬁne§ and aﬁtop ! ogk eietr Itl?a}n)tﬁ% gvevl\r%% ftilsjbﬁéjﬁ?‘rﬁ] ﬁk (‘2161%?%9 ,)no? the

suwnaanyplaﬁa{ﬂﬂmpcfrﬁ@mn about 25.4 nm( 1 nil) to about
254 mMm (10 m I(}s and even npre typically, from about

25. Asphoyn in KIGS. 2402 B8 tubuley DRiSRNHMRY havhe varigy phshapes
an®@LRLESLCH BN cﬂgﬁ%lgﬁénw i Jméj&ﬁﬁédﬁ%ﬁta' file ‘u?oﬁﬁﬂ% tpﬁc&ealons have a

projection si h|c ness In relation t
sccavié pegectionleml positiowml Hehive kreasssgndimajdescfacd eﬁltha lsob'smmilahy
one_.exe Iar nbodl ment | east a rtion o
Pl RPOTHPR] Bt s pkiaings 5%?%@{1#6%? Bearve « plizatity of
tu%tﬂr?%j@@t%n@ guRhdih® fidh @F §§5S@Jnt15ﬂ§?lahﬁeﬁlﬁ¥ rﬁ9§ \I/Helrélfh one or
portion thickness, t, of the substantially planar film
mapotubiutan progs@:tlsh@mnpmseﬁl)@lolaﬁt@ﬁmg fremtaﬂﬁmt nojection end above

i3l Eios SFFasato Sp rr G Bt Pl BBRE AT ke projecton
sidewell Elh&béﬁrﬁ[ng% Wda8C4 p&HfiSn BAIKG hdlcS BeQR6|cBtidh Sedw a8 TiE an outer
posi tioned bel ow the second major surface of the

projedsionaiticvallisyrfgicapainnes praj e@tm pidewvall sprfagegpad a projection sidewall
tma{%? 6@9 iYan Mhetosér{dﬁg%fé& h%tﬁ%gf%ﬁ%r | SRt Rl ARl He st

pr oj ecti ons ex

prageddivhand k@d hacOpdi proagctibh lenal belbbvl tﬁ@ sccohé hRiot soffeccO IFofexfmnple,
tubul ar_projectigns_conprise (i) a hole extending from
as ghopyry ig(Fl So#é@flﬁi Sh-Fhexamplpey N‘?@laf Projectingy bF cappsgdesccond

ené& :P'? ?oﬁﬁoﬁelarb%}bg\psetcg d %Q&g%ﬁ#&d@ﬂl of s &Qﬁfall la’i{hpﬁ%ﬁ p&ion 11.

a projection si surroundi ng at east
por i smmoémbdBments én wlhhﬁ (e oy ewd tibubki gejadtionhbasicrigseaond end

o B sk oL D ALVl LS R, 2n et YO RSO0 g
film, one or more tubular projections desirably have an upper projection length extending
a distance from the first projection end to the first major surface, wherein a ratio of the
upper projection length (for example, projection length, L) to the average film portion
thickness, 7, 1s at least about 3.5. More desirably, the ratio of the upper projection length
(for example, projection length, L) to the average film portion thickness, ¢, is from about

4.0 to about 10.0.



t hi ckness, and (iii) an end-to-end projection |ength
extending a distance fromthe first projection end to
w@2@eadmc proj ecti on end bel ow t he second naj OPCT/US2009/042824
surface. For exanple, as shown in FIGS. 2A and 2C- 2F,
exenplary tubul ar projections 12 conprise a second end
ositioned bel ow second maj or surface 14 of
s u b hafbusrPyoIpttiena may ek paraiseian sidewrl thighpess that varies along
t byl ar. Br.
theRORELITERh o (o b e SRl TR bt enf Bl plcitfon
leniztty. Bhdanin BIGS, 2pl-2Rarxehiplany pbiutar proj aftlohh &2 rnay comprise a
structured film one or nore tubul ar ections . .
projesdiop gistey aH Ayekngss thapremagisoiBpTtElY ce %j% @%@géﬁﬁpwcam
len%B GaNes: Jx% g\et PEG FIB)Yr A Qe85 SAvIMOhicRnd R hat WiSds along the
jor surface, wherei'n aratio of the upper projection
prdjentigh herigtiofscefangpiaeplo Fdi8c2A emd Bérﬂ;}%)h In be ¢xentpiay
verage film ort on thickness,
enSEhTEHE oat nELRREuPYR bRiHER Bivsr e b pisiAiiaf derpesiion
badcabEH: & ﬁr%ﬁﬁna%&@ﬁir@t m&bOdRfké, Abeb&UGH A thidknb& &t AR first
aver age f|In1Eort|on thi ckness, t, is fromabout 4.0
prajectigbend, and aghiréhevatlbigkrass ptra)premch@mgnq%ﬁaytmalveatad between the
progec?ﬂo%%%éeoe{]ndlsch ﬁfﬁ?p]ﬁg éctloﬁ ‘éﬂ& Sv?herelgﬁtl(l) erg allnéinsaelfzgncf;\f/%ﬁﬁll_cknesses
arcOfre@6r tmdthcahiedolal I’[lﬁtlﬁ&ké @Be |f61n©<fah])ple A$G sToWIn laﬁlotﬁé@ernplary
2A-2F, exenpl ary tubul ar prOJectlons 12 may conprise a
embpdimeat -i08R o5 MREvPpat PiogseHeRshavR attirplat] tackness at a projection
B e S
prdjéitiok red santlhahird anilebicehangt & ﬂSIGJ gotion eddsiconmon lengtmbetween the
for ex FI GS. 2A

pré%iﬁﬁ |baﬁﬁr@rf§%§r%wectlaﬂ @n@yrva%?lg qﬁfg%} %ndn SﬁPQ}}deWI fhicknesses

areh@ééechﬁl fhi tSitd Wail khl@ﬁﬂeg‘@@eg SordxafpRy, PIGCIE)ON base
| ocated proximate the first major surface, a second

wal In furthek eresplaty enthedinnanst ofghojtewturod figndoneamanae tubular

t.hird | | ckness .at ,a n.m dsect
PSR A YISEFO P i) it B s SR R g afthe
suldERHeNY pRAareMeh poMies, &l BcdiiecrbdstsebticHatae Gaiheh W8lshibstantially
t hi cknesses are greater than the third wall thickness

plapgre@lrn pationyeamys| third Fross- sg:{tlpnahaﬁead:mlnm&}e @Q@}dpmgpysurface of the
sut%es%??flﬂg{%a fﬁﬂlﬁﬁ)(oq{lom erélﬁl%él st §)s] s%éﬁ&n%ﬁ] ?16 Cg%/lg dsathan the

ness proj ec |on ase

scdon@xhdretiel dros-settical ﬁf&a@(fsees lﬂdSIf &ampla FEecary Iwabﬂne ernbodlrnents,
t hi ckness at the first gectlon end, and a thi

ong gy mokerfubw preIegtions have Pé’ bls @omoas(&t%mpieolal&béwomon 19
sh G HEaw. b npflﬁx]dec?)hingﬂmpd gﬁ vadnt H@lef(forr%& 191 5l i?)‘kxtendmg

end, wher ei Irst and second wal nesses are
thrbegstht: ingruldripeojtdtiond Inélidse tinbedimess, ths éabblt portexaapbe present

. FI. E).. In fyrther exenplary odi jrent s f t he
O sy bieptanteffy p A" G rghanaEhRay e ¢ ticaee maiRE Stefess: or (i)
bofg u(E)I aglgte(u);q;s@? Eoelsc%&hip% glcaep 13ReMe fldfer binbadintBRLsOk lower

portion of the bubble portion can be removed to provide an opening extending through the
structured film from the first projection end to the second projection end. For example, a
portion of bubble portion 19 along second end 17 of tubular projection 12 shown in FIG.
2C may be removed by cutting bubble portion 19 along dashed line B-B shown in FIG.

2C.
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substantially planar filmportion, a second
cross-sectional area within the substantially planar

wo ptoaiipase i on, and a third cross-sectional ar eBCTHER2909/042824
the second maj or surface of the substantially planar
filmportion, wherein the first cross-sectional area
is less than the second and third cr oss sectional

ar edisshpuldde npgd thatghgfubularprgjecpions mpy hayggn outer tubular projection
cr “s‘ﬂfg%‘?ﬂoﬁa%ﬁﬁ %ﬁgﬁ?@{ha{'@a{r{%s hg&éﬁgﬁﬁbﬁrtﬁé 9&dideq Q§0fg @&ﬁloﬁal

€ porti or exa ortion
corilﬁguEdtﬁn ad)thd typé bfliod]ing osadrto dain thie tu%l.ﬂih‘ prijectivols e Fof ewample,
hal e 15) extendlng t hrough t he tubul ar

theptrl@al B PishLOT IS B IH%J.lﬁ@mJFﬁ@%%rSeﬁwa shgRe in the
Forf ¥ PSR &880 L pbiybbt Nl Bukiaea SRSKANhLALLY, Phafi2bed shape

['m port’i on, he’ second’ nyj o surface,
orénywrnbamtton(tmreafhd (ii) (see for exanple, FIG 2C)

furt t rti ft
bubt STgoier A STopanr B b e RTES A 5Re gpatagoutar
préjediRAshag 4 k10 UBh et s holCtsy eRnfink FbimbRI8LY BfoldH the
projection end to the second pr 0111 ection end. For

su@m#plljeplaaarp‘iim pasHonfwithy blbWéhqytsrt q eagd 1(9reamqmgl mosteamef the

17 [
w88 pledlon B9 BbeR AR TP Sty BN, R g AR ety
tutul a2 @rdeBiosh ODRoinPrifd Kole 2ECtHat cabindsl alorpetha pfcﬁ!é?btfbh ddngtihfom first
t.ubul ar projections may have_an outer tubula

projecsion &bl & tepesend E@&qﬂeﬁ gnd Ebnfs ghavat iIdiGh af\ B pig3D-2F, 2
erds RO b 1%, EERATGE, REOSr S L HGs P b gD &

rermtln)jsﬂﬁsteinnaﬂy chrane (@&(Xﬁbﬁexaﬁﬂlﬂe tRIGU2BY alpii®ihe projoctonraygth from
have an out r tubul$ ljgecti ZF cross-sectional shape
firyt preigtiop sngh SFO i ETOéeCt A cgd a pol ygon, a square,

a t i gRIQire@cABIAAR:, (1R gmuulred %ﬁeﬂorﬁm}a@a plral@Wf tubular
conbi nation thereof. I'n other exenplary enbodl ment s of

projéutions extending Grofni thcrsubstmaalrby planareiltudyurtiar, wircojie et licasts portion

of B8 B BuraryiSigrB g Chet L bR N ey gt Ay Trqissfion end above

thePmist in@dr fidcB ﬂ%ugn thb Qubstdniall P eREat it FSTFEIYE tPa E&bhd Pdjection
of the tubular projection as described above).

eng heary thasubs@stial Aplzlglré'ﬂm @chzmméwmﬁﬁnawntn@bmoagh the
str@{tgljeg g’thlngﬁﬁ é}g%]tgﬁt%:gﬁe alhl?% oglgdlhgé{legs)‘gag)ﬁ%%f%lf?lgeqh&lgqhe

prcﬁﬁﬁ@ﬁdldéwall @atingan eatr prbjcoidn $fdi@Wﬁll siirfAdeGin indér pABjecatich
2D 2F, a cross-sectional area of hole 15 can vary

mdeglélé sufage, eg;giaem;p@ctlm} @ew@kth%e@@tﬂ:@u)(ﬁn qn@ntﬁTeﬁd projection
lengppé&%%@ 111¥taﬁ9é1§61@1% fnss?ﬁro’]écc‘%n XPRPhE sec%hésp oggb)tlon gnd.

ong t proj ection rom | rst proje n en
16 flgpseltypnik bojaeptoj ermoxm@ktdnﬂ substantiedlycdespenddular to the

sutgsfrgtﬁ?lg pg%,lér ftllpneposlr%lgrgJ gst S rosv(ljl 1I1 IFJT&E C?X%J lsloev%e\%r poltfilerraor{e%%tions of
tubular projections relative to the substantially planar film portion are within the scope of
the present invention.

The tubular projections may be present along one or both major surfaces of the
substantially planar film portion of the structured film at a tubular projection density that
varies depending on the desired tubular projection density, and the end use of the

structured film. In one exemplary embodiment, the tubular projections are present along
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projections extending fromthe substantially planar
filmportion, wherein at |east a portion of the

WO ewaldmepr oj ecti ons conprise (i) a hol e ext enelTgSIoowon2824
a first projection end above the first major surface
through the substantially planar filmportion to a
second projection end bel ow the substantially planar

ong p l?ﬁtbgraﬂqréﬁrfweé\ﬂf &}q@bgﬁnt%@mleﬁ)@r fihp @gﬁwntqf ghe structured film at

' film (i ! . h |

o (G d p P S o BB BB R SRHE oF oy surface arca of

theprubtentiallgrplaiad &hm pbrtivay Tiygicaly,abt ebular progationnare present along
si dewal | .surface, .an i nner. projection sidewall

ong 9%03@ EIOHTAC B b _%}ﬁntgfﬁ?lamar fifm Peﬁweﬁ,thea%ﬁlawmred film at

a t&Bdlér;préj@ct?dhddehﬁ’tfmfr&ﬁ %b&ﬁtl!ogﬂoj!egﬁgltsr&n?)‘t& ehslitR80 roIJ']ections/ cm’
di stance fromthe first projection end to the second

of putoj exfaconrce fltheFypitawlally planhefitubaiti@n. proj ecti ons

extend substanpti al | erpendi.cul.ar. t.9.the

Sub L et S P Rte PR ol dhBiimeshicfoggramote.

watMdperna¥RY 8id vabhpémpabeNt at i ons of tubul ar .
projections relative to the substantially planar film

por ¥ athad ef wiakingr stivetusesioplen efeful e therpeesent inyentontdoBpriscs
The t | ar.prolectian e pr.esent, al ong one .or .
exfind £ sPOC B PLEGHN SRR B 0B BRE RO ERE PR ne

cofz@¢ttvicina @blihfeo 8¢ tolatiser£sbriioh 6T tht ndblfch Riiradat@Plooine tintord
densitg t hat varies depending on the desired tubul ar
plysplyy e holghlogatsd op p toelHig quiks sEHacUSRIIEIE IHE At RIESHUE

diffdridBal bAwRBEa ﬁ?ﬂgpélﬁéﬁé%ﬁg?@ghmteor E‘;ng? h&?}gjbgt?le tooling and a

proj ections aré pres ongone or
lovearnirgresufont dneousarizatfact dfahd yofibaevarudhic apppgtd thorobihg, and (ii)
il mat a tubu ' ity of

the structured | ar projection. den
forgpgtipp, Oéﬁafx&ral&begp@ae&f@l&% IRt Einltah Bringlies Alwing air

withirehe ®he Bpﬁo%&a&tth@{o'oﬁné’ tamele fol d MrRAbL kRPhrd the outer surface
Typically, the tubular projections are present al ong

of theendtenlzatrndatappposge tifedoelsngxfo ashe (i3 it atheiaal frysspicahferential
i.l ortion of .the structured fi a .tubul ar .
and iy FoRE  ore it el bt o e Ol Blustisk B Biedicsigps and
cod1fhgah® ol t3R OxtAidalfdl ﬂﬁ‘éﬁ?f!‘ﬁf%r&jﬁctﬁiﬁ% &5 fortld AeRNAEEAINDT
the substantially planar filmportion. In sone

comphga Aewssantiehe plepafelnupaton hiving Srst padisegondrperarsamicss and a

I \nadt ' I .pe | e.
oA R HATBE i s RARERORLE - Epl AR R
pr eseihe aboveschiplarg igoliddseEfimekilg alchirgurad $i@ethe 6finging step may
nol.ten extrudate froma die; bringing the nolten ]
corgRise R AR1aE th Moltwrxdudatgibetvesn throopling ! aripirell.oxhpsein ghe
o FRPE o RN oA M By o o e
toaliag wbll amdynipmoll 8) thanthainip prlles aor @sdichté pentthadbutbetunaenof the

NI O R O AT
strdftudeD €1 ER Bt PRIREE RRROST stiRayt hiadi QR d d%hat@Rdal{dwihg step
results in the projection hole within one or more of the tubular projections to extend from
a first projection end into or through the substantially planar film portion. Process
parameters that can be adjusted include, but are not limited to, an extrudate composition,
an extrudate temperature, a tooling temperature, a tooling speed, a tooling hole depth, a

molten extrudate sheet thickness, or any combination thereof.
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formation of a plurality of projections along a nolten

extrudate surface; allowing air within the one or nore
wheied3abo t he tooling to nove in a direction tPUERDS2009@42824

outer surface of the nolten extrudate opposite the

tooling so as to (i) reduce the air pressure

differential and (ii) faoarma projection hole within

one Ibpthgpexemyflary meethads o4 makipggs stiyepiredfling pge oppgre process
poilc Dot BE o2 0 ikt AR R R IcHIR th brection hole within
ons obsbenttbahit projicto@rthit dxrande fromonfifsapiofgtibn esd indnolr through the

secon jor.surfaces and a plurality of .tubular o
Sutb“i‘aélj“é@?f PBhE filgy REHPHEP 5 Grfpah 2 PWBIE PPRONip {1at Gpgprpynication

with4hé g&gecﬁbﬂ hbRe 1RRRY EnbIRMBhATHE: TIBHRY R MKHOPosioned (i)
structured film the bringing step y conprise

withirpibic mgbstdngialip btasar felxt pardean.giibbtlomehe sdvend owjdrsgrfamedfahe

nip..roll, rein.the tooling.conprises a tooli
sutpgia RO RO o S RS0 GO TorSr pEamebea i gen be
adjub8d tPRINGULBld podiiéh McRide Wut akhok Niaditet i@ aRicRtrli@lté cdrbiposition,

not positioned over the outer surface of the nolten
an gxrydatiatempeps. & teokitgetempetatyrg. a topligmgpeed. & theling hole depth, a

X | a ds. _of makin .structured film one or

e SRRl TR (R RS J Bl Bl o ¢ e e

al | owkoige shbgdimestslid $hich o bR srest is@ornial ithvih oAt Br more

one or, npre of the tubular projectigns to extend from
tubylariprajectipng, the pieHipd o anakies Bructuied{igm mapdurther comprise opening

i -1 f ti . Pr
BB EL ot BRRAd Lol o B SRR MBI For more
of thie tetl arydajeetiasn{ihs istep ofi pp@tingthic rbutiblt: @ottempesyatan@jscacmoving
toal erature, a tooling speed, t ool i hol e
a t@@ﬁﬁ%@%ﬁa@%ﬁn ot puaihate Culibe e dene rfigngl e bubble
poRARINALLARY IHIGuSBIE poRid (6 cx@MBID hith d%BEIRRIStHRF sharp object),
making a structured film one or nore process
prossurenrey the prajenyiob dioked hersing dbr slemicHerating ehedlp @thautdeportion, or
resu .tst.i n%fa[ %ro(j egdti oga[ ol e .w tthi n one or nore
any ETaPIRRioN o the e NIP A SREUARSPY om a fi r st
Pr ojie6thtO&k caipflark M@hdds of MaRUG dhetussPsinddink @k hbre process
planar filmportion so as to forma bubble portion in

paamgteys aigmAinsicd &0 it the allewinestp tsjselés ingrprpigriéon hae pighin one or

AR bBELRRLRIRS LA TR PR R0 e Cbancny
plaaet v pdreios 66 aN@ prayide as updngecaénditethsstphtoas o alory/tubular
pl anar film porti.agn, 1ii) both (i) and (ii

PrOpeioBs (sfob%zifaami%&i@oyh%{e n(eﬁhf% dheaiisdetrrided Pmn?iaélgastep)- Again,
pr&gpsbﬂa s chrpﬁé %cﬂﬁste(pfét fofth %8 g?&em%l% Bk fdln 90m§1§tely through

extrudate conpositi an extru nper atur e,
on¢ oombregub@apeoactios, induldg bt og nepeded B, b oktirutptdaingosition,

depth, a nolten ext f udat e sheet t hl.cknesg, or .an%01 h
an %ﬁ%ﬁiaﬁ‘at@m@ﬁfaf%_raetef) Ing (SMPGHRHTE O8I e RS A ORkiFE Polg depth, a
moMeR Bk @uRA! {He thi Rn R sBMy WokBiftigR thcRlormor € tubul ar

proj ections, the method of nmaking a structured film

may [if mttfh@]ner@aqpp]ag;em@}hem @@naking a structured film, one or more of the
above-mentioned process parameters may be adjusted so that the allowing step results in
one or more tubular projections extending from above the first major surface of the

structured film to below the second major surface of the structured film. In this

embodiment, the method may further comprise, after the cooling step, removing at least a
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t he bubble portion so as to provide an opening
extendi ng conpl etely through one or nore of the
W@ aiwahidmepr oj ecti ons. The step of opening the RPCDHDEM09/042824
portion may conprise renoving a tip of the bubble
portion (for exanple, cutting a tip froma | ower
surface of the bubble portion), puncturing the bubble

porsiopof diermp fyrmed &Wfﬂf@l belpwHhesiserdpechyurenef the epgured film, if
t), | [
ne%rg%ﬁ% stbrag gc{ ?l%% . haé ?gnﬁlggxt@ﬁc‘ﬁhg 8%1%?]&%}8 J?h?cl) tacﬁlte of 91}10% tubular
pngamhnmaiﬂml&ﬂﬁm&héﬂﬂthﬁadﬁﬁqnmbﬁdm&mﬁmbngsﬁméESAnamrmuﬁce
ot her  exenpl ar s of makin struct.ure [

h al
to %ﬁf‘é?oBﬁi PHg7EOB f%% gltgwgtg? %?%P@J%g%raf%cﬁ Jathdy e@g %1' fl. the
mctifR Ry A 9&1&5@& sk alse \Qh&elﬁrsgbﬁ&{tiaﬁp an%mle%&mdfomed

one or nore tubular projections that extends froma
matdrras tocpied jpelowi tha segodd i @ughfache! thebsucantd filthys hanvad so that

fil t t
the Rt ST 8 PsBU 4f Wiy abBraing® ¢Psk SBngpemeor
sufdde@uic duhetun®edinf or the above-descri bed opening

step). Again, process paraneters that can be adjusted

to fiopm dasirepembedjment, élmnﬁQO@ Oﬁ’@lla]émé laystruefiendfHmogeenises the
ste?? 6F extt el'” A leet oéx?ruaatg rf‘s I n8 L{gt% a ]? tfm%r ﬁ beg)veelnlarpo{a?gg tooling

Xtru e comnposl

rolt armeefo@ttmrgenp fblI, cﬁ@bin@g Iioemedsfahel Erﬁb;lteﬁl eitﬁiﬂatdh@tcﬁa’)ﬁl@ﬁhhtyaof
toollng hole d a nolten extrudate she
holep jacrisd 41 thedptaaﬁg/ tQ%lﬁ‘é FAIESSBIHNE Hbfibwt air PWS%? dif{grential between

a h?%%mlr ?felé JTE Mﬂ?o&f or rﬁgle@ of {Helfgfa'dﬁg %I’?Ilélh M1 Sfa E)rwer air

re o e above ment 1 oned process pa rs may
praagljra ot @ ogter turéce ol heahdloani axgrudite pppasitu lthicsrotating m«mlﬂmg roll, and
ections ex

. e tub ndln from bove
QU e e R S A AL R R g

toothlﬁg an& ﬁfﬂl@llm A to%%BWﬁwRﬁmttH@o&t SURSM T8RS o B rofafing tooling
hi's enbodi mrent, the nmethod may further conprise,

rolthtreovet he Chmotlom‘gmsnréme orum\mfm dtthd mak¢n expodeicoppatite the

mat er.i al ond outer s rfa
rott i FBIE IR as o o e Al SEON Sud oot gy of
projéetidRE NinB Go&ikicem e infiltes eRPh Rt Cind ﬁl{i'lraﬁ R6Rctidns I®h €emperature
tubul ar projections of the structured filmfroma

belpprastofisnigdempantuenef thb swpéicn ﬁétmdatesqndrﬂ]lr@htmfrprf@é@lqn@ This
ex&n@?&ﬁt{e{ghgﬁ %{ ﬁl%tg ng 1%2&91 &?K{g tha%) graa{%csgglgasr@e lary apparatus 30

shepi inOFl@. 3conpri se a step wherein substantlally aII of
the thernoforned naterial | ocated bel ow the second
maj 6 sBOVR Bl G, exanrlpy pppinkly 30iomprises i gegmbly 31 from

wh'i 34 linBH&l é&ﬁfﬂlﬁ{el'yfe%tg MBIER %ﬁ%?%??gﬁk&rﬁ k 531119%1; where

ar projections along o maj or surface
rnodnfen thieudsta X passeschbetwéamnip rolbIerodesigried festinac tiemds, ndtdsdeby

nethod of maki a structured fil rlses he ste s
arrgy ﬁnﬁGH‘PIH@ ﬂg%f'éﬂtaté% AR OB “g%) as Nofed, }éaﬁ%

pofn® PEMp bAT 38R & RrBbd HOmbRA! Ld@idate 32 into holes (not shown) within
an outer surface 39 of tooling roll 34. Outer surface 38 of nip roll 33 is typically smooth
and is optionally coated with a release material (for example, a silicone or PTFE). As
molten extrudate 32 fills holes (not shown) in outer surface 39 of tooling roll 34 due to
force by outer surface 38 of nip roll 33, air pressure within individual holes (not shown)

increases, forming an air pressure differential between a higher air pressure within the
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roll and a rotating nip roll; forcing a portion of the
nmolten extrudate into a plurality of holes located in
W@ b@Ingies i ng tooling roll resulting in (i) anP@i/pS2009/042824
pressure differential between a higher air pressure
within one or nore holes of the rotating tooling roll
and a lower air pressure on an outer surface of the
indigpead ook (Raj¢hewn idoslPver diRBrepBraen AYct Bufacngo ppmolten
F=1ho) plurality of projections along
X mt:ff%ie%m%%ru if r(gi;? ‘ace; rotating the tooling and
ni p Asalip s1s38 asl tbolmg totl\B4abtatapotiter purfdee 381é nirrotid3es displaced
hol es of _th tooIl gro to npve in. a. .
frog] g EHCE SHaF oL bSO meas%éﬂlaws £V iHp fehvidual holes (not
shcﬁ%ﬁ Y Rve tl‘ﬁBQ?r?fntoﬁeﬁ E‘ﬁrdd‘a{ea&zﬂtﬁlﬂ tRLRb VAl ﬁ’élbs (t%Bt o toward
orma proj ec hole wthin one or nore of the
outst surédce By obMmoptcn extcidacn3? (thatds, ¢ovdridige oher amptassure). At about

ex rud e and Iur 0 ons to.a
poiih Rpepali i SuBefo i it dneh OleS ok MiRb D1 Gpe pstace 39 of
todlﬁ‘ﬁgtr@l'[‘ 3% Béglﬁéjﬁ)t@rd’éﬂd 1Pls We Rkl h A fmdeR)cRELd AN 8djaddht Suter surface
exenpl ary net hod be performed using an apparat us

39 Qnﬁmhag r@lk%‘pmchmyhv hele yslcgoll swdyaes hardPrsri@ to Agentral
poﬁlhogwgénsolt < le%r%c%’te% % c!%rglr]ﬁcaﬁpo% f?ﬁedr’%lwg%% ho rAlsS 1t extrudate

32exdves frommﬁrPBemtp'oud Plealahy uacadis 3900fr10¢)1mg IBA uhehic@bove-
nol ten extrudate 32 passes between nip roll

descaiped pip ravamantrqapsgs adioleterdenplon svithit t«lﬂs nkglteareuxww dHeh
qufcﬁgﬂ %5‘% st @b drd hedr Qb de% dfﬁln nQRAOSF L ﬁf.d%g ﬁgc'n%@d Aove, the
y np ro

arrow A . poi nt orces
airpervieinent why rashl em(l)ea( hola @bateedﬁg untntoo throhgsa {ub@tanﬁhm/\pﬂ)mar film

w t hi.n noute ce I|n roII 34. te :
PoRign e ETISH CEFIdHG - e é@ﬁ% Bl ity Jeta R shgstandally
plafRt ﬁl?rpﬁdnln%n %Pﬁfoﬁgn W{thﬂia% 326 klﬁ?ﬁ %ofé%?é’nﬁﬁﬁ dobPietely through the

exanple, a silicone or nol t en extrudate 32

sulfstdnkiglhplaesr fllnoporshmmﬁl)mhcn @utueiateslzl; frares@ondprojevtibn ngd
roll 34 due.to force, b ter urfac ni.p roll
belg o sefpnd iGiot SERGRF IS P i Gird 2o g Bafpyrrudate
32] SIGK PAS LMY (o @iy, pressure differenti al
between a higher air pressure w thin thejndividual

hol &4 abeistpost é’mt)mh@m@émd@weﬂ adtuplagsoicetiay 13pened therein

are sﬂF%t%%%ll%%gp({eng&) | A?Pﬂ %111 Sy afe Z??ZZWRR %91%1?2&%&5] 88{011?92 therein

moYs glong um‘eﬁsiﬁfaas 39bf tiofing adil 345 dutcs sﬂfﬁd&%&ﬁ“@uﬁ%ﬁiﬂally hardened
outer surface 36 of nolten extrudate 32, which allows
mo}fiep SHiredits37 ¢RINSH IaR00NtR6T with ORist S‘sff?&ﬁﬂ? of gakqrfkroll 33 rotating in
a dﬁt@ét% J@Pej)dtl{i/'hr% AUdQJt ?Ol\ﬁ’l[ i’h,' Sibdt llpq{a}qegé’ﬂnoh&ll Edrudate 32
not s ward outet surface of nolten
selmxatesuﬁi@th@u&:z siirfarat39icd todlmgaold 34 hed pmeesdsan p dpeassiasalpted by

aﬂﬁ\%@ga PHo u?éfnwaaﬁ ¢ 4o %@E%Pﬁé ﬁ#gi‘%ﬁgﬁﬁgﬁﬁ 'S?%Fﬁ%h@mgﬁa’ having

tut%far%?%b&ﬁm&‘izﬁ%éiﬁn It is believed that nolten
extrudat e adjacent outer surface

The disclosed exemplary methods of making structured films of the present
invention may be used to form structured films comprising any of the above-mentioned
polymeric materials and optional additives. Typically, the thermoforming method step
involves melt extruding a film-forming thermoformable material at a melt extrusion

temperature ranging from about 120°C to about 370°C.
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39 of tooling roll 34 and individual hole sidewal

surfaces hardens prior to a central portion of nolten
we2ieasase in a central | ocation of individual PEDUS209/042824

As nolten extrudate 32 noves from point PB to point Pc

al ong outer surface 39 of tooling roll 34, the

abovedescri bed air npvenent causes a hole to devel op

wi t Hibp disgloserometbadest palaag struciped RlmspLike prosertdgvention can
, |
UL BN Aty o LY GHINIE SRR . for

exdrople, i@xhe ngkimygatynintboglimérty tho gisclssdinsthadt alchyabid afiy@oducing

filmportion of |ten extrudate 32, (ii) a bubble. .
Sty i _f”%ﬂ’?“hﬁggﬁ S Burfin ot He Sei I%f%l_ef_ PISyhayF gpagicction hole
leng(ﬂt tg‘r?q’_&ﬁ%&ﬁdﬁrho@é diTRYeteB Bty aﬁ f@%t%bggb 1:01 1 dthé 8RhBlary

t
di'ng conpletely through the substantially planar
embpdimepty, thicainschfsedroietteds enctaapakd¢ ef BRdu(ing ytrectwed ditrds wherein at

rojectiop.en el o .second naj. or. rface of the .
ool L St B le TR0t Pl HoteeteEla it hole
diaBrbter@hitid ¥ at 36t £RHUPB NadddOR Mhch(ds)s: T end higher. At about

poi nt Pc, nolten extrudate 32 and tubul ar projections

12 Fortherdthenbilisy to prowids aelativaly diin yulistangelheplangfilm portion
nol ten extrudat e wi. th.tubul.ar projections 1 .
IR STt oy L B PR BT kB ropprions

apfeationst X 1Bt fbagie wadfphoforsibstirtiredfilnys dfahé preecht ilchesn also
extrudate 32 cones jnto contact with outer surface 40
trapflateping lpier Fay matpsialsgisags ang lpwenmanyiactuiiamoasss. nideetisclosed

rro i i al
P el s oo E iR B S S & 8L PR g g tubutr
prdjeilonsbaved projpdti@nhblp tangeedavemnga fith pecionahicksesk edt@hf at least

by arrow A4 along outer surface 40 of take-off rall 33.
ab?%é?hr i 4Rg 17 porag F‘%E?‘HF]@HtSf # DIy OsHOR gelieﬁala% Buapaee Him portion
thi%{eﬂt%lssel%ﬁb Q¢ 1L45t bhRL 8L Nand Hﬁsogl%éiﬁﬁmelﬁ&e{ﬁ%bﬁ@for% hole length to

hods of nmeking structured filns of the presen
avérageefln pertimayhipercesratlo ob af loastnabout U Otluordagtfar] ns

i Si f .the above-nentianed pol yneric ..
et e QSsstimeRoty At AR Frsd MR Y ¢ fpgting so as to
prddaeé AmhRE PidjetieRs hagnsi ﬁﬁ[iédﬁhsﬂ lar@gh, Mehd d B iBdddibBge. aFor
filmformng thernoformable material at a nelt

ex@nplesiuaiable dogd mganar eomprigiarduriigrafdiolag in apower sugface of the
! i.scl t f ' t
todfg nctf e TS, BLRG R S RRE HoR oI A8 FEMF S 8 s
mif)i Isthbesthb@limehs)d sedaylelteslig hol eniieit hbhehevdinaeia
rati os. For exanple, in one exenplary enbodi nment, the .
toading plsdeathrbtirrsa sbeite 7 dapatl -4 neib) tpaberich hepms el d il g in
otHceir Elﬁﬁom%ﬁﬁl %a%re{ﬁqg‘éli HOP! &épﬁlng;fr?ﬁlll%o‘%tu?zl ;ﬁﬁ (29.4 mil) to

proj ecti ons proj e€ction engt
abqrtdjemti @8.8halle di aneter ratio of at |east about 1:1.

S R B IR 5 B LR TR 3o mor
hole cross-sectional shapes so as to form tubular projections having a desired cross-
sectional shape. Suitable hole cross-sectional shapes include, but are not limited to, a
circle, an oval, a polygon, a square, a triangle, a hexagon, a multi-lobed shape, or any
combination thereof.

In addition, suitable toolings may have any desired density of holes along an outer

surface of the tooling (for example, in outer surface 59 of tooling roll 54). For example, a
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| east a portion of the tubular projections have a
projection hole length to projection hole dianeter

WO 2609031366 at | east about 3:1, and as nuch as 5PAT/EHBIH09/042824
hi gher. Further, the ability to provide a relatively
thin substantially planar filmportion allows for
| oner basis weight filnms, which can be gdvantageous in

toohsp gy hegna dplsudensibpet upatpiabaat, 1080 helgsicny g€ putepyairfge arca of the
fi . il [ '
ol G EALL MO, b R SR A
abem 300 aoleﬂ/lcinﬁgf ocust surfatbercdiof dlecas@thgret hods are capabl e
of oducing structurfﬂf.ilrrs whereiin at |least.a )
por t'i B ACYPUE FAMPOIHGH 9t Bflb‘je%?li %Eprﬁsg\i‘éo‘és“ﬁ G]Tl?éﬁaé?’ilal- The
acdRli€ bArSRPMBtchial YRS ﬁ&ﬁwﬁ%& %segj’tf‘oh%ottﬂ kAL %%qﬁe%iz Qan%E and
at least about 1.1:1, and in sonme enbodi nents, a
alspipopeddsiiomedsoll erahsmgtion toss. alnssoagesnilioddmeus, tthaoflow resistive

thickness ratj.o, of. at | east about 5:1 and in_.sone :
s an et bR Epic BT HRREs Ringisit ¢ BOSiobPLEaSRR: ops of it
maR§shifRks! M SdiResBbsBileRts Odcotdtid R@sdr Al i Bbnbe@fo both major
i gher. The discl osed nmet hods of making structured

surfadesraf thaylowt iepistec substoast.i Hg uses! hpseinghp faaibendadsanelndes
rojections. havin rojection | L. .as. .
ch R RRIEY Raof o b B LG Bt gtingsnageuring

theCRBMtictRriger hatéridl itd theGhibdidke SiniothadBmbul @fenss, tHeagceudik barrier
the togling, wherein the holes have an average tooling

mafsiabisgiytibuted within e flegiicsistive whptragfhatiis. the agpugfiglgrricr
m ?&B?%i‘%%es”th@ﬁﬁﬁbi.t abl e tooling nmay conprise hol es

ave an average t'ooling hole depth of from about 27.9
nm (Atolstivibajridronadroald fo ule mthé addugtiotdmpos@adofi the atvieetion have

embodi nents, an ayerage taqoljng hol e depth of fr,om
a By STUF thin ?@gr géﬁ”%)(l”fe e, ‘Blas%feaie.réharﬂﬁﬁeets? /ch | pore
pre%éi‘af)lﬁk%r@dtérq}?iﬂ A2t MBYentth SQuiRBYEBRLR DG R tEhial WRR Wik Nfor
the hol es have one Or nore hole cross-sectional shapes

exguplasmetelsf metal alldys) metapoofec glasn silicates, myingrathe sulfides, clay,

. crosssectional shape. Suitable hole cross-sect.jonal
bit RS STk AR TE (B AP AR (A B TS S BEE. an
ovalThe acqRtiy 8&ficr MakfdPEM, bedn bhy a@hiEor REXS@BTPle, The acoustic
nmul ti-1obed shape, or any conbination thereof. In

bargige ran apartielgi grapile ardsid. ngsacaasiicrapwosiing g adighdhe acoustic
itV [ ) : i.
B T T A e
mak@fal expdatd, €or oPld, BY a BBHtiMRME [agchefl rRasd @ Bmiptiyin@tholep (thet is, a
about 1000 hol es/cn? of outer surface area of the

“cqndigheyigayerypiuehps § metahéoit epsmptigngiricn frsfcsatinerihs gopustic barrier
ma(rg?ﬁg isrkglefc{eaq%oﬁpﬂllét rcéng sg)?ls?ﬁ{lé: ggmf:tgl gg}g%ﬂ%s,%%s E%L@&ls,ca!ﬁ%

outer surtace e tool I ng. he “acousti c
commbmposistteercof, nidne pichiaraliy ) tho aconpc baecasawsdel parbiakerar arglass
ma} erial. The
particle.

In one embodiment of the invention, the acoustic barrier material is a layer
comprising a polymer such as, for example, ethylene propylene diene M-class rubber
(EPDM), ethylene vinyl acetate (EVA), or olefin-based polymers filled with particles
having a higher density than the polymer. Suitable filler particles can comprise any of the
materials described above as suitable acoustic barrier materials. The filler particles have a

density in greater than about 1 g/cm’ (preferably, greater than about 2 g/cm’; more
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acoustic barrier material shifts frequency absorption
into the | ower frequency range and al so provides

WO pepadEed transm ssion | oss. I n sone enbodi mEPCEUS100%042824
flow resistive substrate has an acoustic barrier
materi al bonded to at |east a portion of at |east one
of its major surfaces n sone enbodi nents, acoustic

profeypblyegreptst @ap ghoytd %@ﬁ%ﬂe Exeplss OhprefjEnd faler paislss dgclude
ey L £ SRS b 0 A e
thaacbost i g/af yThod@isitpnof (Hehpalyme, wilothoifiligr pardclsesuypiog)y from

t stic barrji material to the substrate. In
ab%Fﬁé% E&%é@?ﬁﬁﬁﬂ§h%ﬁﬁe acoustic barrier material is
di stahi RULER PddinhtdRg | |>JeP 518&1'11 Bu\f %ofsl%ﬁ&[ @t olgﬁf%ﬁtz acoustic
is, the acoustic barrie erla i nsi d h
barfrick mpteriat st iconthaung Blicripattetdsaban ¢ommp11$s éolen ot hegforations. The
coust conmposites of th i.nvent densi t
hoff§ BhBeoTe iR CaB bt o EREoY A Pl S Bk shape.
Préﬁf&@ﬁg theghevdBa diamicr Blodf floabb Ynd ke @Rk 20 han ard&dtabdut 10 to
Sui tabl e acoustic barrier materials include,

abqiué B0g fampp |legrgerrre ﬂaﬁn@terﬁ@mﬂhe @la{n@g/@lcrmﬁplratgd( fihe §escr1bed above.
Thg g?1§0|§11 %%ﬁt %pen aB etgfﬁtir%%ssaﬁ 111st1tc b%%?e’r edf}/al la‘ye}nglplcally ranges

froéngbolih eo%lt&f eboull66%Am®sddisg Beley drefer fedtdhb ai the aaodcsac bixrier
any useful form For exanple, the acqustic barrier can

maé?fﬁé}aﬁ/% fts bagy whightcandie m5ducad. fop exprplethycebefBeite aout 50%.
%@bﬁﬁlctclaﬂw%&?#%b&mg ! r“le%[( 2P @l b'e%negf% bghb%ndlng (for
S ur e

ace of OW resistive substrat coust
exdmple,l lemimatih gy thabkbeandatsied deoustiexarmr epatdréal dsayer comprising holes
|nuous | ayer of na S con§r|3|n hol es [

co 1S, a .
or PR TYIdnE TR ey CORNTS. BY YaDATE haPprasthpl fhg-aﬁ@usnc barrier

malﬂéi‘ a® %yelp kief Qe p’oro§1@eof‘i‘l§é3ét%hhtfc Mﬂdsﬁé ca[fﬁ;ee\';a!rﬁh TRe porosity
selecfed fromthe group consisting of netal particles,

of ficassuspiacompber, is dredcfowrbiunctianorfshe pepaof Qf thoaepustic barrier

e g R R PR Bl SR Py
poﬂolal\@e bt ihe 'DeakSI fbﬁrree@ Qbtsilsti€ cOBpbditlis MRuED Ioa% tbSabautl 51)% (more
rising yner such as, for exanple, %ﬂ%/ene

prq§¢ | @mlt apé or@b@mta%)& B Eorq FPAbLY bRyt Vo Aqut 10%).
gg? h Cei %ﬁ%ﬁgna% ac8d s%c%é{ﬁ%%%%sflgf L }5%@1 ﬁla{ #éjh%gtﬂgﬂ tOHG of skill in

theSit ¢anldheodd dpbﬁfprlfaw dcb@dtﬁi)aﬁr&?dﬂ nwm:m ﬁs&ngﬂl&)bvﬂf ptﬁﬂ'bﬁples of Mass
mat eri al s descri bed above as suitable acoustic barrier

Laymterials. The filler particles have a density in

gregy,g %CJ#Q%%@P&JH@# &a‘ﬁ%e(b%&&?{oacﬁé HowFEGahe!, uBﬁPa‘EE using

about nor epref erably, greater than abou
an3g éumiﬁbe bmdbra Emhmple.bf prieblertiedtbrs include tlmambplad;t&sresms such as

oS 3L LSRR 6 L U SUL L) o A0 RN, i
pressure-sensitive adhesives which cure to a nontacky state; and thermosetting binders
which have a tacky state such as epoxy resins, phenolics, and polyurethanes. Preferably,
the binder is an epoxy binder.

The binder is typically prepared from a curable binder precursor. The curable
binder precursor can comprise organic thermosetting and/or thermoplastic material,

although this is not a requirement. Preferably, the binder precursor is capable of being
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than about 1 g/cnB. The density of the polymer with
the filler particles is typically from about 0.15
WO RYoPuZ746@© about 1.5 | b/ft2. An acoustic barriBET/US2009/042824
material |ayer (including, but not Iimted to,
pol yneric acoustic barrier material |ayers containing
filler particles) can conprise holes or perforatiaons.
curFH@yﬁ@fil@sorbf‘rnequrdh%mabmer@anS%Jécqswf swljatemagperaynciadeelectron

' p
beﬁg{l/&%g\t}g%%\;lgle@ﬁn%;{gbyl?&1 églggtleis rﬁé}ﬁ ?ﬁggou{)ﬁgg‘mﬁ?ﬁble light is
utibrd apletaboiator hihytbe wailbiaed. 300 tinmes | ar ger in di amet er

t ha pl anar. mcrqperfqrated film |bed )
Therﬂbsﬁlggxefrpose&ngp%r%@%@ngﬁemewwés maf' §’tH giolic
resﬁ%r ﬁdl%st&%s‘?ﬁé ypdl?éé?e& rd R g@l%ﬁétﬂaﬁ@ g%rﬁlasi ?cqgarﬁlj‘ae lﬂésni]sofﬁQd

to about 60% addi ng hof es”or perf
miztvogshdreotbdrselid ltenmameaactﬂvatyé Khermbsetmblsdwgimtsocsamclude

ced, for exa 0% to ab ut .50%.
forR B St TS Rt PR RS dsapPredie pielfose
(preReSPoBOREth REdddS &Bssﬁﬁﬁlﬁ’f% la@ents)2phdheplaitd) andReéninoplasts;
above-descri bed acoustic barrier material |ayer
un@@rrpﬁeﬁi pphygsthotesigsiorinyesteoratnsonkyltresies, hllplresins ifetan vesins;
ep%st ; Il%l%lgetl%aéB%s \a/ar a'gen egsr‘cetrlg eaﬁl Pzrlgﬁa(?/eis Oggéfﬁgb@&&gﬁé?ﬁmm that are
ca@‘b(ﬁtﬁtbeﬁlg(?@ﬁmﬂ@ tadia€ian ch&gy &icliid.acthi@c Porcttintsy adylatdtecpoxics,
coustic conposite is therefore a function of the
ethpfk?ﬁb@ ly pngsurated camppgidscarpiapplagdepiptayes apving pepdant acrylate

S BAMGR DiRE I e,

epcb@rresles aadoumbmatlmrtbmoite is about 0.06%to about 50%

pr eﬁﬁfiﬁﬁv gﬁs%tc @%@é@%@&%‘ggﬁmﬁ% ud Wr@?ér @égﬂaﬂ”ﬁ?%%ch as

po@@th?f‘eﬁb’ ahd ?0199%?@1@ SolRsted alﬁ’c%dﬁo%kﬁf rRPR! ViR Atk Qs such as
one’ of In the art” can choos€ approprlate

pomwmhilarld@amd veryl nlbedé-alny] asitatg CMymem;pqhmlpylémtwal
4\@33 LatF The acoustl arri 1er can bf bondeg
“CHBOTHE® o@x?r?"é%’f%‘c“?\%c LibsPe X?C CQHif QEPYABT SN 25
acrigloneteilo- stﬁ’éﬁ@’@&ﬁb‘}yrﬁ&s SaHdt RN @nibég) d@ﬁ)ﬁlyaﬂl‘?deld d&ﬁld combinations
thernopl astic resins such as ethyl ene/ acryl ic acid
theé@éol ymer, polyethylene, and pol y(ethyl nmethyl acrylic)
aci r [
o 15 35Tkl SR R SRR b BB b i Ron and
thnareedtotBkiscsbthe floucksistiveepdyate. eAltedativhg ndlinds (or binder
and pol yuret hanes. Preferably, the binder is an ep ox%;c

pr%‘}lﬁa@rcan fir bpicpried onte the Hpw aFsisjive sabsiietscng then the acous
matdta® peinebéjéd’(}lgg fo METHMES Eﬁbstrﬂ%e I Bﬁl@é? lcgsg 1 d RGP EEEY pfferned in

can conprise organic thernosetting an
any Hesined phiéxsh i(for medreple ad dot or stripe pattern). A pattern can be obtained, for

example, by applying the binder (or binder precursor) through stencil holes or a screen.

Binder (or binder precursor) can also be coated onto the flow resistive substrate using
rotary screen printing, roll coating, die coating, mechanical placement of agglomerates, or
by any means known in the art. Typically, the acoustic barrier material and the binder
together cover between about 20 % and about 99.98 % of the major surface of the flow

resistive substrate (preferably between about 20% and about 99.5%)).
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al though this is not a requirenent. Preferably, the

bi nder precursor is capable of beingcured by radiation
wep®rgy740¢ t hermal energy. Sources of radi ati oPCEOR0gY042824

i ncl ude el ectron beam energy, ultraviolet |ight,

visible light, and laser light. If ultraviolet or

visible light is utilized a _photoinitiator my be

ut i 4 sbodipsatsin Whithythe éwmch@ar&lerr mpicdalys distributed within the
floR/r @ﬁyﬁ&%ﬁs&ﬂ&l H%erfc at@?fé?}'EB nsfﬁg ?ﬁ'eoédo st{ceéalnﬂect material can be

yester resi copol yester eS| pol yur et

exﬂhﬁiﬁin&,lettalafexdallﬁdﬁ)e pree&dn SCheamdhaed oft Wi SeBatbhex ek 486\ KOf (Heyer et

t enper at ur e- ctl ated thernosetting. bj nder precu
al.) G| aligeeruse C@B?ﬂcaqqﬁrmﬁ)alt?se‘g%Earglsawafggla idipbhted with

thef f?cfvl}‘?ésféﬁbé’ Q@oster%V eﬁh@%ccﬂﬂﬁ@ b ﬁésﬂ(e@ bEhE ﬁﬁf%lnﬁoﬁ Rpsanyinbit a

crosslinking agents), phenoplasts, and
pomty] bgctlwasm shout DAL Gb amdewquloISQ &6 (peeferabby, bstween alycbut st Brand

o0 e ar B e a5 % B87 el T b orosiy of e

acARHY béﬂlﬁ(%&e idp RindtioPb SRR tHR REKI§ VT $hd ﬁﬁh@ked@ FRwWCRPISN Ssubstrate
of being cured by radiation energy include acryl ated

anq thetchseress ofibe Pindeeandegsonstiedariear matetdlcal | y
unsaj ur.at eﬂ %@a%wﬂlsa}%ﬁeclﬂg %a§§%P%%%g¥ Varlgt?l s.m Is]t be%onmdered

ne o? ski
pendant’ acry ives

wheh dbg@sihg omecqusficl asthp@Qe Bt adoRisge Catpositt Bydterat Kegz Sarlables that
epoxy resins, and conbi natjons_ thereof. Useful
cary #iciaenuaEe pRsOBoaINE tsnRission fass tclistedhs mass Rfdhe acoustic film

an@ﬁ*e%&ilﬁw.@ ffo%&?bf]tﬁe ?B'r%}a?eﬁ AR qultel}é{%lﬁﬂi% R or epQI‘OSlty of.the ﬁlrn has

ypropyl ene; yester and copolyester resins
thergsatm cffoctlonake ﬁio:sbypllon)cha:ﬂabtenstd:s ofian amusyd: systern The mass of the

chl cet ate copol yners; tyral;
systep ﬁe& @r%&%t sfft Og&ﬁvra}ném%gﬁndgss ﬁ ﬂgﬁs thefiol
dlaﬂ%lté@/ﬁ{)ﬂb'sﬂtﬁ? nﬁf@séc(ﬁﬁ[d ih%re%?@l% R UG I'deé%éases) the absorption

acrylonitrile-styrene copolyners; and pol yam'des,

cunye Wb Iskyidintio degher &nqiuea:loyrbbsmaptmmrmldtbmmmn fhhéreauctwtramge As the

ol s oG e d gt 50y PR B b e

ab§o@§tio$1t duv e Wwibshift & Bwo\Fle@idhelck MRl ¥ nadoWérndge 1ﬁQTequency
bi nder precursor) can first be coated onto the flo

abgogpficgt i Mranssripsder lgseis dirgctihalectadebyaMosst 4 Mérmsalloné%ﬁﬁ
incPéas a%etﬂe }n%%ste J}‘Sﬂé ﬁ% ?n% désaggsStMgsts 111 aﬁ‘so fFelgft? %@SSO?QUOHI":%I shifting

I naer can erned 1 n an

theebaoiption cave s lodfer Siciiddeicd athics Iﬂﬂ:) rnas% dféiid SKrRnTi8Anddeased.
obt ai ned, for exanple, by applying the binder (or
bi ndéf miptsrly shictedoricaighiZEME HRIAPOURSE §eMpPsits oF @PQusHC

cor?hé@t%lsggt% cgh QQS affRlt Hra%Bﬁgtlcgﬁgbeﬂlecso ch @R ﬁ orpﬁE%aterials

W resistive substrate using rotary sc
chgeenthe agpustiotdmpméts oifthe diventaatanngovide ohaoi malte of the following

BT AT IR
or Ilé‘lﬁ),l?ioﬁd:%ﬁductivity (electrical, thermo, or light), electromagnetic waves, light
reflection or transmission, flame retardance, flexibility, or stretchablity.

The acoustic composites of the invention can comprise one or more optional
layers. Suitable additional layers include, but are not limited to, a fabric layer (for
example, woven, non-woven, and knitted fabrics); a paper layer; a color-containing layer

(for example, a print layer); a sub-micron fiber layer such as those disclosed in U.S. Patent
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t oget her cover between about 20 % and about 99.98 % of
the major surface of the flow resistive substrate
w@ proefizredl y bet ween about 20% and about 99. 59CT/HS2009/042824
enmbodi nents in which the acoustic barrier material is
distributed wthin the flow resistive substrate,
ymeric material comprising the acoustic barrier

Apﬁﬁ@?émaﬂeﬂélalﬂo HO/ B3 3308 aqmse lyeis @A paidickes diodrlaysrs Sy, decorative
Fab o A P FRER P sl b IR RUgFl i
mehﬁmnee;rem‘seosmmmsmbtabeﬂ, ett. whéthing;hreeshl ewingemidstibivg networks;
subs%rate The acoustic conposites of the invention
or ¢ goympineiion fhstr@fa porosity between about 0.002 % and
ab Y Tﬁ ermBo Rz & %e%bﬂstw%h@%@i%szﬂ?% 1n9¢1§1 %o %l@lqu How
% nore preferably between abou .5 % and about
res%we S'mtstrpt@roomptlyeszmbmlhlepramumﬂ, theomreo motr@adds;tumal layers may be

bot h the rosity of .the (naked) f|ow
prosgib R adlon fEiohuicd ST e Sei e FREs P he e fe
maf§iQUhéCoMBE SubRtanTBEHladdr fillRr@dn Skhé ktriddurkd 1@ (For example,
W || appreciate that a nunmber of variables nust be
firg orypdwnegdywhen odesignimepniast aatbushuiler nreivpioi ends grtending
bel%%v?ﬂg %ec%n& o oorsslu CeSé/fS[%éi‘ gﬁbs%( % al yalgla@al%lf%&l ]ptolljt‘rflt @g t example,
acousti ¢ absor on an ransm ssi

sedofi@ prigectiohend®s@iipdn zhfdiﬁor&ﬁ Qushétavith ﬂhmsédaﬁidtrﬁlﬁor surface of the
resistive flow of the perforated film The resistive

sulstapfialby Plaprdelim gorgen (faecramnls.wacondreaigr wiutaeek (v hath (1) and (ii),
ion characteristics of an acoustic
Or y;btgglﬁrq )a#ﬁg{lﬁhss of the system has the greatest effect
on fThe atowtis norapesitos boths invientigecer @l digstdseanalreflecting surface

neters/ or Slt reases ereb t he
to g%fgie& GayRy %ﬁ“e &g‘é S§VIty ‘h’é‘%ﬁﬂ’él&‘r Pt 6 ZaR P K cp pmprise,
forsel%lfn 1t @ nBh-GRREn HaRGHEMENe @éfﬁ%ﬂ%b @Qv@ﬂglllbt;rf?@glﬁndéﬂénd upon

requency range. As the hole dianeters/ porosit
thﬂfeW@mngemthlhleﬂewomme comppsitd widl tid tawzacthchlemssg the cavity

ot eroR N B i Boiney PGt Bt Sup @R fn PR HEAhERs. n

genldr AN SIS iteNddpas §f the caNityewill Mngd fremta8euty/3 Mag3/8Liavh) to about
Transm Ssion 1 oss increases as the mass of the film

15 icacoanehss) (Prafetably; phousPSemaf /& sich) oeababsdp st Gnn@w
shi S
\Ahef]ﬁl% Egoursrggg o]?&stuﬁehlggg ﬁ}éh]é!s%g%?# Ctﬁg‘?erﬂegﬁﬁgrﬁlgﬁ%é fita number of
Wawt Bt XbSipke tecicedktishempdstd @nibeattachede®u strucure which includes
nposite or acoustic conposite system can al so affect
therféﬂecé@&%’ff?‘@ dp &ye Fascedic apRustp APMBOTHSSAN PRatIFAED PR AP gdges
an@gtoﬁse@tento? eTHC Qéb%ﬁsﬁ&cégﬂﬁq%ﬁé f':ﬁrﬁs,ls&f)e h LyeRtd Q_Hrajo@, rom a
provi de one or nore o e follow ng operties: radio
striicteguweactie rdfleating suafist e, sphaag simm‘tlluec(fdr @nample a honeycomb
conductivit ectrical, thernmo, or |
R TR %&&ngﬁg’%ﬁ%e&n@&? FqoBSffC compgsiie, ando‘i%e F%ﬁmlyg surface.
el eqhE pARGNRS b&fa‘ﬁ@%@@be fdr%%mﬁl%fi ﬁﬁfac@ Bf 91{ automobile (for example,
transm ssion, flame retardance, flexib ty, or

an gutogobiabdoid, ylashboard or underbelly surface) a wall or ceiling or a building, a

window, or the like. The reflecting surface could also be a metal plate or a backing film.
For some applications such as, for example, automotive under carpet applications,
the acoustic composite can be provided as part of a layered construction comprising a

layer of carpet, the acoustic composite, and a non-woven layer. Preferably, the non-woven
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The acoustic conposites of the invention can conprise

one or nore optional |ayers. Suitable additional
wo 200en37466icl ude, but are not limted to, a fabPCTUBAYB042824

(for exanple, woven, non-woven, and knitted fabrics);

a paper layer; a color-containing layer (for exanple,

a print layer); a sub-mcron fiber |ayer such as those
laygr eempyaes shaddy (Br crmplat isens watcriahmssds fram flsic scraps or

b 3 r

shr?gcfi dzt’ggsﬁe?g?g R cfo %%ltlﬁglﬁ gf;/ne fhgtrhtef gdrrgﬁésﬁ élghc%talt_}ﬁéftg Often the
mekal lphase Wahhnteglrat pa.ﬁ bettic petomediie| Bugh lagereh C(ﬂStl‘dCt&hM$)ll‘@Jlde good

nmenbr anes, revers .osrrgms Mefbr anes, etc.); netting;

aCQSER DIRTRIARES MAFofAinFJISHEVREPKSSB  a conbi nat i on
thergeheodsc @%ﬁ&ﬁt@? Qatnﬁ 2§teﬁ1§‘ CoREAHSthE a CRNROKI hRRit) of the

the invention i | ow resistive substrate
imveoher ¢ands wsad ul avarmty)pémpﬂloatspnstTi@ycmepmlcmi@lﬂﬁ useful in

I t d/ .
sodigfivsle SR TG S sr o SeBGAna e e B Rieioy ln one
ex&ﬁiﬁalfy' dnSodifabi a Sléthod © usihg tteaco iRt RMpositd donBirRBa method for

m portion of the structured film (for exanpl e,

praviigisg agnusiieghspaiioanad )rans(musglom tpsainpiropred, whsenin shetmeothod
coérlﬁgéjes rrglgn%rggc%flgatshg nsu]t?s rlcdallr qgwRﬁ \ell\’cotulgf ?erﬁ osgtF of the

1nv(ef1ﬁ)d5n ERIB G0 B5ti cSRDBPOLitPED) Iﬁﬁ'&ltié) Bb&id de Y% of iote) ao@nstamﬂ/s@pnon
in contact with the second najor surface of the

fordfragaengies rangipe proanahout »Qhiparefesbly-fsm abeutdP@ Hzsmeend
prégi?%aﬂgng}ﬁ? W&Sq_%ievglggﬂ}?f ckelbl 2%%18'&1%%% IOQHZLW abBRL 4boo Hz.

The av@ntic oompaestiteloen diss pasadt ara:easrtlcaranelfrﬂsemhllmg rengifg@fremtabout 3

ang bt 34y i iies coiens e pov Dpdiirectowbh, Roranbut 400
HZ RN IR B Aout ﬂTﬁHg SR&N pRifelbs, FoM JquW do Hz) to about

fyplcally depend upon the frequency range i n which
40@bﬂzst|c conposite will be utilized. Increasing the
shi f s the f

? g\r/ Ihb% gqlp%q,‘r&]glatsf A 1rff ?rga ey be égrroul}({e(?%gﬁ %ouytlc composite

alohB 8K eonttifatdaRYith e driifore dptibnal Wykets dsaeibka @pa@bout
0.3 cm (1/8 inch) to about 15 cm (6 inches)

( pr dhe pigbloy surshwdingnIremmgy FENpIESHOsHionEmgdhe a@usticepngposite
ov%rhat ﬁ]e%g%% %o Hl? ofa&lg ld ta' Tn gc?rﬂp gﬁbéﬁm%ﬁﬁ tk?lg s@r&%@fg stgbel%

SUI' ace I1n an

co@pﬁs’@@noﬁlhg tﬁ@ AcRikii € cROPRQs ot Corapdrith eymrh aobed léa@t aapomon of
structure which includes the ref|lecting surface.
thepgipa Theswrroppding sish §ay dugbsrseuinise tgmtapeot a%ft@%te%@le @ﬁoustlc

001111 oc‘sn%%g %31&125‘%(6%85&1&&0 a@{lﬁsrtlla%r AIT &r @< &s&%&%%t'a&ﬁnent

n al so simlar rape, froma structure
rneitimils niayeberustd wcitianky tl‘&LﬂCﬁHﬂtE compeﬁimoo'rmgnmbsitﬁ:&ymem tofaogiven

D ORGSR S 5L ) SN 08 PLSE S PR e
ceiling of a building, a building material for forrmng a wall or ceiling of a building, a
metal sheet, a glass substrate, a door, a window, a vehicle component, a machinery
component, an electronic device (for example, printers, hard drives, etc.), or an appliance
component.

In other embodiments of the present invention, a method of using the acoustic

composite comprises a method for providing acoustic absorption and transmission loss
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The reflecting surface can be for exanple, a surface

of an autonobile (for exanple, an autonobile hood,
woelabbeased, or underbelly surface), a wall or BEI/UB1999/042824

or a building, a window, or the |ike. The reflecting

surface could also be a netal plate or a backing film

For sone applications such as, for exanple, autonotive

beiyiege r SeBIdpRancEHE ioBEEt Biin arpre 1adigsxemplappeispd.dhe msthod

I
SR i, Sl oyl Sl RURE BARCRBL N Brine e g
theeaneh. ﬂhmwﬂmﬂmmw caanfreﬁée allduy 50 Uher more amuﬁrml @y@pnon for

conpri ses. sh fo a rou
frefipchivies gfmglllbg éBé Oiﬁzr &pa%f@ab yagfgsn %Pﬁ‘bﬁthoallg}@rrg%re preferably
froﬁpsz%tuf 2'5‘6 HOME@Prdftiable Hoﬁloem%{li B ﬁz)nfstaﬁl)utmlO@t) #z. the%eoustlc
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cotﬁp@shtelcay else graodsicoustid tomsmpssmwi ldss rgmgmig froousboiic3 dB to about

50 BRI EFFERG i B PO oD e R 400152 more

pre®&abistidim 66TR 2S5 HRS oS préfReabiy et hyut COMHRPtolbHB G 400082,
vari ety of appli cations. They are particularly useful

i n absuenndaencpplg daect 61y bsaon Ob@ctstb@trgﬂrnat@@@ seunsginglyding,
buti gt ri‘l%llpe%rté Iae\;eh?c?s? l I0 at I ge ofI g 1ne a%rggpﬁa%e rnotor QI other
US ng e aCtous C CO

mRaFFongRaCHR, ﬁfeélbaﬁbnﬁ@devmecmcld amgtew@sisﬁ ia@ aabﬁa:lmt;l on
and transm ssion | oss in an area, wherein the method
conphF K8 1y elrtbeé gh herigoxg exeamiary mgthodsiad ysige ap peoustie gomposite

of meﬁﬂveﬂﬁoﬁlﬁﬁ %Pe'mﬁ) Wh‘ic% gngl Ee[o o %E%)trh ndﬂ??esmcted from.
acoustic co 05| {e can provi de about o or

Suaaiﬂel stchcmal &mhpie; burt afr@notflm@paienpamteman of zng)ofm ammbnurt of or

(pr ny, out 400 FE nor e preferapl
OthFF g‘r??‘é%bl&ta eHz" Pl?ﬁ?ﬁ HEFE@&% BR §oPlanG aagﬁﬁ%f‘tef%n fluced
arch Q@R Bt cc R QRUukHial RS, ALRHE ?éc%rcﬁ&é‘&ol%bfo‘au&%h kS Qhe interior of a
provi de acoustic transm ssion | 0ss rangi ng from about
theBtrd Br tancatyball; @rndBhdigrnilytcpien cxmlmeamj; rgvgm Hr dmnaiso wthere
referably, from bout Hz; nor e.. re a
1 B BT AR ing s R s N ring st S Mepiferine
emg@pgp@Mge4ooo Hz. In sone enbodinents, an entire area
may be surrounded by the acoustic conposite al one or
i n dbabeauatic eempesites ehiec prespisriavanppn oralaljodipaised asa resistive
st f I i n
megrg)%%ﬂ;el lggeq 612Q%%{1§et sl_@t% h@@}gg gﬁls?{ilgg)e%g %ne %r ﬁ%regf\’?g?rs §?¥abrlc are
atthchag to éach @fdeldflﬂlemfcotlﬁﬁ @bddsitd 10 foaN. laﬁﬁiﬁam ments, the
surroundi ng step may conprise positioning the acoustic
conposite or conposite systemover at |east a portion
EE@E @rea. The surrounding step may further conprise
e step of attaching the acoustic conposite or
c onibgictseind ydeapmgtoofzhs ubsttiat @c fukther dlustrdted by the following

abqgve-descri bed attachnent
examples, but the particular materials an arnounts thereof recited in these examples, as well

as other conditions and details, should not be construed to unduly limit this invention.
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nmet hods may be used to attach the acoustic conposite

or conposite systemto a given substrate. Suitable
waustusases may i nclude, but are not |imted tRCT/HS289/042824

of a building, a ceiling of a building, a building

material for forning a wall or ceiling of a building,

a net al sheet. | ass substrate a _door, a w ndow, a
apples) 1o2 Mig A ith §SBeads(Example 1) or Glass

H1}) ] - D
BeSUEG RIS 2flevi ce (for exanple, printers, hard drives,
appl i ance conponent. In other enbodi nents
]wxﬁmmhe present invention, a method of using the

Stlc te conprise thod f pr.ovi di
MNistq eerﬁﬁgfaggﬂmwha% llﬁnsm%?@'s B PN mBY R PuREhed holes
ha\%ﬁ%‘ Be aQ& dﬁﬁr’n@t@r Qpi B (0R0Y 3 3 FFr§& micb- Qlfosfat%(t?mb Abds/inch’

e net hod nay conprlse provi ding an acoustic
(llidrqiﬂséqrm e) Wwet mednesséngialp an desgabet mtl SgPabitds. 6and,G0B&Wood).

or 2oL Lt R0 BB it DB Op g e B AL LS PP R RS

Pa@bMihinR6M))HD dceepadkabl y, from about 400 Hz; nore
preferably from about 250 Hz; nost preferably, from

abdisrdsieofipy Stanlapsotac! hods, dipmetend mid dust? nndoelessbaads: 3
ovi de acoustic transm ssion | oss ranging
nn?@éﬁ?ﬁ% ]$i3 dB to about 30 dB for frequencies ranging
f4 omailoktedd O&ctizw (iR ries ticRhtsy of B0 @it @omuihnd ORitirko]c i ecter
(greferably from about 250 Hz; nost preferably, from
ﬂ%@thqeémﬁﬂy Hémﬁﬁ%hmr4ooo Hz. The sound- generating
e%{ngq%l object t hat generates sound
|né} d)ng, t no limted to, a vehicle notor, a
pi ece of machi nery, an appliance notor or other noving
conmponent, an el ectronic device such as a tel evision,
ProceddE¢nal . etc. The area in either of the above
exeMk%&f&%eﬁq{iﬁl a%fa HBitRe As PLALS WIﬂ:l 1°99DQ8bH 6f éi;oxy resin
the invention may be any area in which sound is to
(SabdeWMsetDRAA0 bsolutest iniacttenk. f Floom thStilr bk driad eias:onHymWrature
] ude ut ,are not mted . i nter.iaqgr of
in 5 i Bis b Birct . oFRriRsd s 37 ¢indioo By B8 my
indRb$GRas hid TRGH A §linfacedtheR BV dréBEihc dn G AlRRFcah Swisioh Mds mold
reduced area of an office or industrial area; a sound

release gieefica QRQﬂke‘r RelewguB3§2 Stonendnc. ( Quarryiile.iP)).oAngpoxy resin
m&tﬂ?ea\&/&%%l n&’z%’ 1&11}!%8' d 180 g%\?\gtéﬁl%sg stefY laéﬁ 40?%@ goJf glass

o m or chanbe soun

beadﬁ) Wlamﬁbtew 1nto&ﬁéi eafyTadih S QaickBadfted dMeinigNte fr@;l‘ultlng mixture was
i solating and/or protecting ears fromnoise. The
POYHER Q¥ tée Bt sEPERanddhe XE Wresanved HYBR £ SHRPFay maIintely

aftge[héJ ﬁﬁgtu?esw 0%%({5 1iﬂe etgﬁzpéeﬁ%s r@%g{;ed f??tﬂ tl?eaﬁl%gt%ate The film

system s enrbodi nent one Oor nore | ayers
w1ﬂ1abetal¢ep@ke panted©hewhstfwrtlma:bre$h atleoonfi tenkperageutst 2 bours before any
osite to forma |amnate
furtcher rocesmeng. OThe result?ng acoustlc comp051te of Example 1 is shown in FIG. 4 at

5X magnification.

Glass beads based: Weight gain: 422 g/m’
Steel beads based: Weight gain: 1899 g/m’
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EXAMPLES (bj ects and advantages of this invention are
further illustrated by the foll ow ng exanpl es, but the
w@aowiigdb@r materi als and anounts thereof reci PEHUS2009/042824

t hese exanples, as well as other conditions and

details, should not be construed to unduly limt this
|nvent|on Exarrpl es 1 and 2 . Mcro Perforated Film
, stive i . ithihS- Beas : e Phor Glass

Be 3le 41 Mcro perforatedfllmvvlthathlckness
—Mr 0.5 1nm w th punched hol es having an
Mza‘eﬂange di aneter of 5 ml (or 0.13 nm from
perforation (780, hol es/i es
ﬁa neleaCHM 9ola§r0@é£68ﬁ v i fbgﬂéfs @&?Wfﬁﬂn)'glm\g@r y-

Claﬁ‘kGAerQ)%egl\éSQﬁg@ls 17-raiROXy resin (Scotch-Weld, DP 100
Fast Cure, avail able Trom 3M Conpany (St. Paul

M. Aipesptaain) (SEGtChf,W pldr DBOR Fast Bead¥) ccasr btk er :

of B3R AR SuplF e beanal g a7 . Eibieacs 3

miP@r 075\l the thi ckness of 30 ml (0.76 nm, vvlth
hol e diameter 1.63 mm hole density 74 hole/sq in.

A(b Stainless sestl yeraen with e thickaesd of 30 MVl @ Bpemrd owidh é@lefdmrmter

imed wth 1% sol uti on of epoxy
eS| hﬁ?qggé?s%e]\ﬁﬁ%zﬂ%ﬁ 100) solution in acetone. Then
the filmwas dried at roomtenperature in the air

vented hood for 4 hours. The prinmed film17.8 cm (7
Pro¢edHE®) by 17.8 cm (7 |nches) was laid on a flat

o 55,50 SOMRCEP | R IED B 0 G

flat suefacg, (ﬂ]mrcroy\ztekil‘t@ th®ikdal sdkoere pdxgh wmmldrrbbehsmrtﬁ:ated (Rocket

was m xed and 140 of stainles
Refigaed %35 oSS ol TSR TS B e P PG { L O sainless
steE€PR%Ys (0B 80 % of @isE Béa)ﬁsﬂv;l@ﬁlligd)ihtﬁghe L&y EsH! bRy after rmxmg,
m xture was poured over the nmetal screén and the “ext

thewawlh@medrewmsn@u@dwaame mctdlrsmedn andthy cafre ems Nneoved using a

m xt e netal s en
sorpp” SRR EEHERe pittire tsponEThl R aptRyeFE MisdeBiyed from
theWabsthds.t TR fiednad ndtallPORry bBARE bA bk ukiRf cdreAAUfdM temperature
before any further processing. The resulting acoustic
forcohgyes befercomy EWagsIDEOCESSiBE. shown in FIG 4 at 5X
magni fi cati on.

Glass beads based: Weight gain: 791 g/m?
Steel beads based: Weight gain: 1793 g/m’

Examples 5 — 7: Micro-Perforated Film Laminated with EPDM Rubber

Materials:

1. Micro-Perforated Film with thickness of 0.51 mm with holes having an average
diameter of 0.13 mm made as described in U. S. Patent No. 6,617,002.

2. Sheet of EPDM (Ethylene Propylene Diene Monomer) rubber with a thickness
of 3.4 mm and a basis weight of approximately 4200 - 4300 g/m*

3. Pressure sensitive spray adhesive, 3M™ Super 77™ or 3M Hi-Strength 90.

4. Stainless Steel Sheets (0.305 m x 0.610 m x 0.006 m)
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G ass beads based: Weight gain: 422 g/n2 Steel beads

based: Wi ght gain: 1899 g/ nRExanples 3 and 4 :
weRe®oasidee Non-woven Scrimw th SS Beads (ExanptBUS)009042824

G ass Beads (Exanple 4) Materials: 1. Non-woven scrim

pol ypropyl ene 1.5 o0z/SqYd SMS spunbond from Ki nber|y-

Clark. Airflowr resistance is 17 rayls. 2. Epoxy resin

( Scét Stsehipek Worghte®.¢hks) cure) 50 cc per pack 3.

Beads, as filler: Stainless steel beads, dianeter: 8

m | (or 0.2 nmm, glass beads: 3 ml (or 0.075 mm). 4.
Proteduné:ess steel screen with the thickness of 30 ml

(0.76 th hoI di anet er 6 ol e denS|t 74
hoI &y ls?m*ﬂl WS%%IIEH @ Wapedt f gqm\%h:? é%ﬁﬁﬁ!g'aﬁﬁh%% aﬁ o figm the
Mifbch- p&?dalséa Fidh. Hhel 19n7 o fop @Qes:zlwnﬁnlf@ﬂ 1. Qin6%5fﬂuﬁtfor Ex. 7)

surface, then covered by the netal screen,
dianitat hotls easepuncbed eut (fRoc KBD MRdicetassang Eﬁ@@)rule/dme eﬂmawmber of

nolet e LEhC [ ZE B (e R A GBS AEy e were

syfin¥@tall P URtITEdeROX the Sériter £adiveiklil 22D &m Mih A& ardal 6 the 120
resulting m xture was poured over the netal screen and

rnm ﬁé?Dé&w eneiscle.chhovethling pryositysior Bpel was mré@mmatdlw 07%. The

resu n% %QS?EP' e%txﬁrn% V%W?E géjprgxﬂﬂéew {6%;%)3\/: e re ﬁtltﬂgvﬁorosriy for

exa’ﬁﬁplﬁ t76rhs@ppia smAtelyt08G% CTHeadhAEPDODbir¢le m@mr}masrv@sfspfayad with
hour s bef ore ang further processing. da
thepspaaycpd wewg hRuigklynthe pygragpgptoraed @imb*@é@ia%%g@ &pp qﬁéh@ﬁPDM

84yt 08 PSRl oy P M s R it

adﬂdsm@vd@&hérmlwedd)eﬁvédmtm tstuitlbdscloebsweithdh weighmapprokimately

S ha aver a a er of 0.1 made as

. 033@5 b BlCFROR fhodop ﬁa%ﬁ%% tﬁéf S'iiee,té%@ewﬁag?hgﬁéet of
EPDM ( Et hyI ene Propyl ene Di ene Monomer) rubber with a
t hi ckness of 3. 4 nm and a basis wei ght of

ampre DOA . i ®Ure sensitive
%gr ax. adheS| ve, 3IMtm Super 77(tm) or BMH -Strength

M

1. Micro-Perforated Film with thickness of 0.51 mm with holes having an average
diameter of 0.13 mm made as described in U. S. Patent No. 6,617,002.
2. Box sealing tape with pressure sensitive adhesive on one side, 3M™ Scotch™

355.

Procedure:

A 120 mm diameter circle was cut from the Mirco-Perforated Film. Then
approximately 3-4 sheets of the box sealing tape was applied on the Micro-Perforated Film
to cover a majority of the Micro-Perforated Film area, approximately 99.998% of the arca
was covered. The pressure sensitive side was placed against the Micro-Perforated Film
surface. The approximately 0.002% porosity was placed towards the center of the

innermost 100 mm diameter circle area.
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4. Stainless Steel Sheets (0.305 mx 0.610 mx 0.006

m 5. Steel Block Wights (9.07 kg) Procedure: A 120 nm
waele@ags®ass circle was cut fromthe EPDM rubber BEEES20891042824

also fromthe Mrco-Perforated Film Then 12.7 mm for

Ex. 5 (19.05mmfor Ex. 6, 6.35 mmfor Ex. 7) dianeter

hol es were punched out of the EPDM sheet using a stee

Acpustic HesingThe nunber of hol es ranged from 12 hol es for
7
Gy PR e ep el SR Pt P and on

theamit@dpenfioratedafidet ed mlsle‘avem‘crlhhmni;ﬂ& withdPBbustib bmner rnaterlal
circle. The resultjng ro for
(Corpparaiy aémgle%fe\?%_- i s Kiser @%&%&.C\f(@r%} Model 6205
imPRAR G 10RS uﬁﬁg‘p%ﬁ'n'ﬁﬁ sGhate Qifd&YAs uTli@ec{ epitd i ag qyn per ASTM
orosity for exanple 7 s approxi mately 0.06%
DochmeERPDRB L. Iopeelandet Tulledt s sesnlis asphaye dh WIGSS + R6. s pr ay
adhesive. Qickly, the micro-perforated filmwas
placed on top of the EPDM rubber Iayer. The

M CNQriped Mo dceGosiah Mapedti&ERAM Y RRRALIWM A1l BEBERWpBarent to
sensitive adhesi ve was then pl aced between two

those skiHpdsthe pe e‘{’lﬂ@htséﬁtp@rttﬂgefrpmél@gﬂwpﬁ( Aot arghie inyvegtioy 1t
shou% be Pﬁ e@stg Ccﬁ%ap tﬂls 1%Xentt1%F %oa%l %Fr?dc’e% t tbgelndﬁclh %gwtl‘fgdﬁ)lr)ﬁ the

Cro- ora

illdsaawbaérﬁlﬁbdMnéxhs Iﬂp@(a&iﬁﬂ@sjeﬂfcﬁth Hbrelﬁ/hﬁd ﬂraPﬁrchQ&ahpkés and
Filmw th thickness of 0.5 1mmw th hol es havi ng
embodimegts 4 Bieaeisd by way eBexmmma ey 24thdBs s5aDs Of theﬁnvﬁntlsn
intEHe8 bNmiBd BI’IHZI bg/ocﬁe ﬁl%lmsB% foi B0 ab ?cﬁ?oﬁ%‘(
pressure sensit adhesi ve on one side
Scotch(tm 355. Procedure: A 120 mm di aneter C|rcle
was cut fromthe Mrco-Perforated Film Then
approxi mately 3-4 sheets of the box sealing tape was
applied on the Mcro-Perforated Filmto cover a
majority of the Mcro-Perforated Film area,
approxi mately 99.998% of the area was covered. The
pressure sensitive side was placed agai nst the
M cro-Perforated Fil msurface. The approxi mtely
0. 002% porosity was placed towards the center of the
i nnernost 100 mm di aneter circle area. Acoustic Testing
Acoustic absorption tests were conducted on the
sanpl es of Exanples 1 - 8 and on the m croperforated
filmand resistive scrimsanples wthout acoustic
barrier materi al
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(Conparative Exanples 1 and 2). A Bruel & Kjaer

(Norcross, Ceorgia) Mddel 6205 inpedance tube tester
wWa@gi00g3a664 mm square tube was utilized. Test sSPUBEDS200U042824

per ASTM Documnent #5285. | npedance Tube test results

are shown in FIGs 5 - 10. Various nodifications and

alterations to this invention will becone apparent to

those skilled in the art w thout departing fromthe
m&luwg%e and spirit of this invention. It should be

stood that this invention is not intended to be
unduly limted by the illustrative enbodi nents and

gﬁg% es set forth herein and that such exanpl es and

HERS QPROICSMIBHSy way of exanple only with
t he , 3P sifivd @u%sﬂrzﬁé’ ﬁﬁ‘\tlh R sbifd %ﬁ%’c E%Q@nﬁthﬁ&lt%ﬁd&f‘ﬂoyat least
bythecalrrs set erein as claim )
a pArtloamf @aghij or &mfup@ ef the fl_(owm@slssver@bstaaté I\mlwreleé‘.hl@etqoualc barrler

r at VI n sol COuUSt | arrier.
3@ e“a‘& tha?nﬁh?‘ﬂtalo%{ i a%d ﬁ’ﬁ PGRUSEg F?%B%S“ﬁfhaﬁ pgorosity
beme@wasﬁﬁloajoawgaﬁ&la&mgg% wher ei n the acoustic barrier
mat erial has a density greater than about 1 g/cm and
the acoustic conposite has a porosity between about
%0%6 (il/%oa Wﬁc Zc"obrgﬁéstlt%e ;%‘b usl t V-I;Egrg 6&%’ %Eeu%tl?i o0R osslltte%a? g porosny
betoetiabsut ®F0Utand.abodo5006l about 50% 3. The acoustl c
conposite of claim2, wherein the acoustic conposite
has a porosity between about 0.5 % and about 15% 4.
r‘ .
b2 ARk e SANRATE F ARE WAk F alolt BRI Y a porosity
beto@nnl ebout @.58% dndaboutal Sparti on of a major surface of the
flow resistive substrate with a binder; wherein the
acoustic barrier material has a density greater than
apouln dko@i BB fishet he barrier and the binder
t oget her cover between about 20 % and about 99.998 %
of uHlewmpistiveswmbbtade hadng Thelihaowustid lnaructnp@tslrmlé)oeﬂed to at lcast
claim4, wherejn t rrier andt
o PO RN B 0L 13O U BoP e B At d<lay bl gy the
accﬁidflé B&eicr MatcliBPhRGQIEIEoC AEPMSH b@o&fl oI &fd \Qﬂléiélﬁﬁhelbarrler
wherein the flow resistive substrate conprises a

andﬁh@ Tisles together TwsT heivissn poout 3ffosnd ebawt 9XAYS &t ofcthameor

Sur}ace. 5, wherein the flow resistive substrate

5. The acoustic composite of claim 4, wherein the barrier and the binder together

cover between about 20% and about 99.5 % of the major surface.

6. The acoustic composite of any of claims 1 - 5, wherein the flow resistive substrate

COl’IlpI'iSGS da Non-woven.

7. The acoustic composite of any of claims 1 - 5, wherein the flow resistive substrate

is a microperforated film.
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iIs a mcroperforated film@8. The acoustic conposite of
claim7, wherein the flow resistive substrate is a
wolwnerse m croperforated fil mconprising a pPCF/EBI0DY042824
of mcroperforations, wherein the m croperforations
each have a narrowest dianeter |less than the film
t hi ckness and a wi dest dianeter greater than the )
nfar TBesQusH sprapesite of clapd, wherghy the flowrrsystivesubstrads iiam
] £l [.8F] Ve ' - -
polfmeHE B oRelitc A <o TlrSl i IBHRY SGhrdyRBriops, wherein the
migopardsrafionsmapiohiveamanwicsigdiaméter ks than dre $lur thaokagssand a widest
.second major surface, and an average filmportion
o gl hagrhe aalm?%ﬁrwt%f tubul ar proj ections
extending fromthe substantially planar filmportion,
wherein one or nore tubular projections conprise a
Hbl dhe aGausiih eoraparits toif clago Mpwberem b flowvaiesistde smheragd is a

.one ar re of the. tubular projections conprise: (i) a
mlﬁBPg?‘gﬁ{égﬁﬁ?‘rfﬁnW%%ga first projection end above the
firatsubgRdRiall$ BlahacRin %érﬂoﬂ havilg QUB& rhdier fivfass, ankédld nfajor
i

planar filmportion, (ii) a projection sidewall
surgaper redi avgrage filmaottion thiskngssandf t he hol e, the
projection sidewal |l .-having an.. I pProj.ecti.
S1 aRTE R oF pERIE i OB B P, e SUGERy tanar fim
posiohf @B&cindoh@d o nfr@hubtitar ProjSitidavnedpriddl Likoress, and
(iii) a projection length extending a distance from
the first projection end to the first major surface,

S Lot Rl SRR SHL AL 0hb by picons
corbfirissThe acoustic conposite of claim9 wherein the

substantially planar fil mportion conprises .
¢ her mof of RABDIS GHANGEFOR AGTSEOIGFIGRd Bpve e ity surfoce

intp bPIHESIIhANS s ARIRFiLIBEplahdr)film RRligh, ext ending from a
first projection end above the first major surface

into or (iroprgfectibresidervdt surtduatling apleastarpdriidmoigbe hplonthe

i) a.projection sidewall surrounding at |east a. ..
priesrb SiR I AR g BueE RRic Bt SEN A SOy RS piSicction
sid@&ﬁlﬂ)Elh@aidégaﬂdfb?prbj&ﬁ@ip§i@éxﬂﬁbih@ckﬂ@§s,e£ﬂ@| _ and havi ng an

outer projection sidewall surface, an inner projection

si dewal | (ishpperiectioanensah prtejdies k distadicel &wan the fikit pkaietion end to
Rl Py o S PSR AR SR porion

romt irs
thighmeper tat RAstabeutdes.ow t he second maj or surface.

11. The acoustic composite of claim 9 wherein the substantially planar film portion
comprises a thermoformable material and one or more of the tubular projections comprise:
(1) a hole extending from a first projection end above the first major surface
into or through the substantially planar film portion,
(ii) a projection sidewall surrounding at least a portion of the hole, the
projection sidewall comprising the thermoformable material and having an outer
projection sidewall surface, an inner projection sidewall surface, and a projection sidewall

thickness, and
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12. The acoustic conposite of claim9 wherein the
substantially planar filmportion conprises a

wo b@orref4e¢ mabl e material and wherein at | east BCPUR1000042824
of the tubular projections conprises: (i) a hole
extending froma first projection end above the first

mej or surface into or through the substantially planar
film por {iiiip an erf-to-qrdpyAtgcipomblcagthicatendig aglistangetfpam the first

pr SRk LocoRh SRR Gl BOGH RRRERY heli g, oPen ng
sidemall surroundi ng at Ieast a portion of the hole

t he projection side npri Si e th bIe .
n&t gﬁ? APOusiig C%W%mgﬁ agpPerh eﬁ%ﬂ%‘c%“?’étﬁn%ar (3’ fifm portion
coﬁ?ﬁie@%@herﬁ{bféxﬂ&%k rHét@h@l%H%e%élg Qt\"l%%t a%‘dftfd?ﬁﬁ” thé‘{ﬂl@uﬁr

oj ection sidewall thickness, and an end-to-end
pﬂpﬁE@Q@t@HﬂWﬂeength extendi ng a dlstance fron1the first

st 1 o Cha Pt £ g Grdleird B3% iding ior surtace
intb BEtHr &N the SulStan¥ell fb'lﬁﬁérrfﬁﬁl%drﬁoﬂ !o%e@oﬂd‘?l@je@ﬁ&bbtﬁi BM6ky the

vapor per neabl e. The acoustic conposite of any of
substeatingy planarif§m peider providieg m@mmngcthtmlngh itlear stragtueed Alm,

conpri seg p}p ertole% it 518$w§‘1% tndl ol i‘e%st%r %‘%R%%Sf% ﬁBl'e”t%e

of met al

prdj&iog 8fdewhd cofﬁbﬁsﬁg mtsthb@ndfaﬂm% ﬁl&teﬁﬁl Alddiakinkn outer

wherein the acoustic barrier material conprises stee
projegtion sjdswall sprfacehan BusRPIcstiebHpeYHE Birfce.amd agrojeptigndewall

wherein the acoustic barrier material is

ﬂnéﬂwgégn%o the flow resistive substrate with an epoxy

bi nder. {ifi) ad bed-acaudbsjrocianieosthtoztentlingraydighnel fadnmehelfirst

16, wherein th acoustlc barrier material is bonded

PraigFfioRend e Second T iEc s at e with a di scont i nuous

coating of binder.18. The acoustic conposite of any of

claims 1 - 16, wherein the acoustic barrier materia

i B3. dhe aenisga oerspésaty ©f agypofpelaisisiy hbhmdsreid the fliveresistive substrate

acoustic cqgg éte of any Ff clains 1 - 18, wherein
is T TRRGTRETRIC B34 Y4POF PREIEPICal conprises filler
particles. 20. The acoustic conposite of any of clains

1 - 19, further conprising one or nore | ayers
chPhE s¢augtia compesite oF amopt cemsn k. ahicegin the appetic barrier

ma"?é}la?ggtﬂﬁ'ttl.ieg p&&*&’e‘% %Eltegteé Yohei %%I{B oﬁﬁlg%g of metal particles, glass

particles, and combinations thereof.

15. The acoustic composite of claim 14 wherein the acoustic barrier material

comprises steel particles.

16. The acoustic composite of any of claims 1 - 15, wherein the acoustic barrier

material is bonded to the flow resistive substrate with an epoxy binder.

17. The acoustic composite of any of claims 1 - 16, wherein the acoustic barrier

material is bonded to the flow resistive substrate with a discontinuous coating of binder.
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(a) a layer of carpet; (b) the acoustic conposite of

any of clains 1 - 20; and (c) a non-woven |ayer. 22.
wab@agmest i c conposite system of claim?2l, WhRCEUI20DN@2824

non-woven | ayer conprises shoddy. 23. The acoustic

conposite systemof claim2 1 wherein the non-woven

| ayer conprises foam 24. The acoustic conposite )

svg flaprefustip goraposite gif pay of dlaimsolz- kq, miheain herpepissic hgrrier

. [ onposite system

“w%%%g%ﬁg%ﬁggw?éﬁmgﬁ?% pg%@ hgbgurface; and (b) the
acoustic conposite of any of clains 1 - 20; wherein

t he acousti.c conposite is.disposed near .the reflectin
sﬂ%r 1@8 ACUSHR CRRBISIER a%%%’h‘g? ' lc'oﬁgp ctan gﬁd‘C?WC%amG

mat&lal 85hbiGs Skt cidefine a cavity therebetween. 26.
The acoustic coﬁ%ﬁsite system of claim25 further

conprising a spacing structure di sposed between the

oystic c osite and the reflect surface .for
R A SR BER RN e BE BB P o r: (FEVE 6P PRGANE e or more
layEReoRpRidiel 10w GRITRA Dok Svas indilerRl offoahin 25 or cl ai m 26,
wherein the reflecting surface is a surface of an

aut onobi l e. 28. The acoustic conposite systemof claim
r clain129? erejn the reflecting surface is a

tszglc %nnag? O?Siqcrﬁo Qg\l@%s y%%%oﬁ I?rbsrngplr ovi di ng acoustic

absor pla) @nay@Rdf ¢drpdtsni ssion 1 oss in an area conprising

surroundi ng at | east a portion of the area with an

acoust (¢ thegisppidicteenppsitgoizny 9§ clatme bngbsinde syst em of
any 0”595%5§§6*ﬁE1%%t wherein for frequencies rangi ng

f rom about about 4000 Hz, the acoustic

conposite provides acoustic transm ssion | 0ss rangi ng

from about .3 dB to about 30 dB, and at |east about 50

o,éZa %G 8E9UUG FABPYLE SHSte @? ClgHet h%igerf”é‘rtl‘?ﬁ%iw&iv% fayer
copRUSshedR/Psorption and transm ssion |oss between a

sound- genérating object and an area conpri sing

provi ding an acoustic conposite or an acoustic

it t f f. cl ai 1 - 28 bet
TR BB R0 e Bk R B
co%ﬁﬁﬁ%ﬁ@ﬁhﬁs rangi ng from about 500 Hz to about 4000
, the

24. The acoustic composite system of any of claims 21 — 23 further comprising a metal

plate.

25. An acoustic composite system comprising:
(a) areflecting surface; and
(b) the acoustic composite of any of claims 1 - 20;
wherein the acoustic composite is disposed near the reflecting surface such that

the acoustic composite and the reflecting surface define a cavity therebetween.

26. The acoustic composite system of claim 25 further comprising a spacing structure

disposed between the acoustic composite and the reflecting surface for spacing the
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acoustic conposite provides acoustic transm ssion |oss

rangi ng fromabout 3 dB to about 30 dB, and at | east
W@bwat13E66 % acousti c absorption. 31. The met hoRICD1S2009/042824

claim?29 or claim30, wherein for frequencies ranging

from about 100 Hz to about 4000 Hz, the acoustic

conposi te provides acoustic transm ssion |oss ranging
acqustiprreBpesitc sroapthesuefpout 30 dB, and at | east about 50

% acousti c absorption. 32. An acoustic conposite

conprising a flow resistive substrate conprising solid

arjoTat hcolae corepodimisesteralof diagh 26 lou i @61 Whereinhtle reflecting

E%Ikﬁ)istrat ; \g&]erei n tgg acoustic barrier material has a
Sur éwwgaﬁé &1 2¥tREROLEGHout 1 g/ cnB and the acoustic
conposite has a porosity between about 0.002 % and

about 50 % 33. The acoustic conposite of claim 32,
vitte The acdustc acropssite systompd siaire 2has chimpdbowherginibe wedlenting

sur?a?c%% a Baciiﬁé’ gl?r(lj about 50%

29. A method for providing acoustic absorption and transmission loss in an area
comprising surrounding at least a portion of the area with an acoustic composite or an
acoustic composite system of any of claims 1 - 28, wherein for frequencies ranging from
about 500 Hz to about 4000 Hz, the acoustic composite provides acoustic transmission

loss ranging from about 3 dB to about 30 dB, and at least about 50 % acoustic absorption.

30. A method for providing acoustic absorption and transmission loss between a
sound-generating object and an area comprising providing an acoustic composite or an
acoustic composite system of any of claims 1 - 28 between a sound-generating object and
the area, wherein for frequencies ranging from about 500 Hz to about 4000 Hz, the
acoustic composite provides acoustic transmission loss ranging from about 3 dB to about

30 dB, and at least about 50 % acoustic absorption.

31. The method of claim 29 or claim 30, wherein for frequencies ranging from about
100 Hz to about 4000 Hz, the acoustic composite provides acoustic transmission loss

ranging from about 3 dB to about 30 dB, and at least about 50 % acoustic absorption.

32. An acoustic composite comprising a flow resistive substrate comprising solid
acoustic barrier material distributed within the substrate; wherein the acoustic barrier
material has a density greater than about 1 g/cm’ and the acoustic composite has a porosity

between about 0.002 % and about 50 %.

33. The acoustic composite of claim 32, wherein the acoustic composite has a porosity

between about 0.5 % and about 50%.
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