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sound dea(1en| ng properties and which contains no bitumen or asphalt.
SUMMARY OF THE INVENTION
"It is an object of this invention to provide in one
30 embodiment an improved sound deadening material in sheet form
which exhibits superior sound deadening properties and which
contains no bitumen or asphalt.
The present invention accordingly provides, in one
epbodiment, a sound deadening material in sheet or pad fomm
35 comprising:
a polymeric componeht substantially free of bitumen or
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laying said sheet or pad on a metal panel; and
heating said metal panel and said sheet or pad whereby tc
bond said sheet or pad to said metal panel.

30 The polymeric component of a sound deadening material
according to the present invention may be an elastomer. The
elastomer may comprise a rubber component and both natural ané
synthetic rubbers have been found suitable for use as the rubber
component in accordance with the invention.

35 Acrylonitrile butadiene rubber (also referred to herein as
nitrile rubber), butyl rubber either straight, chlorinated or
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Any of the known heat stabilizers for PVC may be used in
accordance with the present invention. The most efficient
stabiliser and the preferred type is based on basic lead
sulphate in a non-dusting form. This is preferably employed at

35 a percentage of 0.5 to 1.5%, when PVC 1is present in the
formulation. ‘
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30 Iodine value 80 - 90
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The ricinoleic acid is applied to the filler(s) m a
suitable mixer, to form a pre-blend. The mixer is preferably of
a type which elevates the temperature of the blend to between 40
35 and 110°C. in order to shorten the reaction time of the two
ingredients. The pre-blend is made with only the filler(s) and
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Furthermore, the preferred pine rosin materials lower the melt
35 viscosity of the formulation and add substantially to the sound
deadening efficiency.
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30 Hydrocarbon resins, frequently made as a by-product in the
petrochemical industry, are similarly beneficial as tackifiers
according to the present invention, but do not exhibit the same
increase in sound deadening efficiency.
Whilst liquid plasticisers may be employed to increase
35 plasticity, there is a concern t:hat. they could leach out or
volatalise with time to cause e.g. window-fogging in cars.
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Flame retardant properties may be imparted by the use of
antimony compounds or halogenated chemicals or with the use of
alumina tri-hydrate. The latter is preferred for reasons of cost
and toxicity. When desired, up to 30% of the filler may be

35 replaced with alumina tri-hydrate. If there is no PVC present in
the formulation to otherwise confer a degree of flame retardancy
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Sound deadening materials according to formulations
30 provided by the present invention may be prepared by
pre-blending the filler and compatibilising agent in a mixer
such as a ribbon blender and subsequently mixing the pre-blend
so formed with the other ingredients in an intensive mixer such
as a mixer where the ingredients are mixed, melted and
35 homogenised. This may be followed by extrusion and calandering
to convert the melt into sheet form. Other methods of forming
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In the case of formulations designed for warm climates or
30 usage, the sound deadening level exhibited by materials made in
accordance with the present invention has also exceeded 27
dB/sec for the whole range from 21 to over 35°C.,a temperature
range which would appear more applicable to warm climates such
as Australia. By way of contrast, heat fusible sound deadening
35 material made in accordance with Australian Patent Specification
No. 606877, in the range 21 to 35°C. has been found to measure
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30 produced higher sound deadening efficiency results for the range
of 30 to 40°C., than the above mentioned bituminous material at
21°C.. Additionally, because the materials produced in
accordance with this invention do not contain bitumen, any
colour may be produced with suitable pigmentation, thus e.g.

35 enabling colour coding.

Other application areas for such sheet made in accordance
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relates to the use of agents which assist in giving bonding,

35 coupling and wetting (i.e. compatibilising) between the
non-binder ingredients (e.g.fillers and pigments) and the binder
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ability of the heat fusible sound deadening mter1a1 to "slump”

30 to conform to the radius, without rupture, under its own weight.

When required, heat fusible sound deadening material made in
accordance with the present invention passes this test.

Different automotive manufacturers have different

variations of this test, however each demand a high degree of

35 adhesion and the ability to slump to conform to shape. The

balance between the various ingredients is important to be able
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deadeni nm&m&ﬁéaizm on h@es{d{ 'H% thr]@?kgg ﬁg&@ei tsﬁﬁlﬁ] &zg%%gw &L he

r adi us. od te SI on and t he

abi ity diethendsd;t ‘? lﬁﬂ‘ﬁl L SUhS tyad@onifreawenddya sheet mefdd- 30 to
conf20m t o t hertidlemindt 1G9ULE" WAIGK eanurutﬂfesisse oyayeei &Y - the sdlfifn

wh the p%%sen%'*? AR Rl BORTARd FaE 18 aBTel gy a5

aut onot i v&¥ thengkudwnt mtms:.bavemeﬂhbdsrm by otberatkmown ofcdatiinct est
however qRMinoiTsh Al e HAGRRR Pledd 1aekigel bcead | | unp
to conformt hape. ance %lgt ween t e%a??%us I n tth\r‘?tltseq‘l‘s

i mpor t ant®% ib'é’ copolymer type. We have found that an a esiﬂg £ilr (o

pass2s hi slandxiate thicknesﬂlﬁ v s PRtedérSwecsf satficent. with3Bucl
di scl ose é%enttésls of an adhesive ply in order for the bond of the
ea

bi t um nous fusi bl e sound deadening material to the steel to
better 5 wit/BY anppPividRg suchow lemppateutdw strength wi | theobond

procedur edtivedif mdta! a5 3vtnAUBREHNIAYShAteTih? haY BR! increased tc
the point where repeated blows at -14°C. will not dislodge the
30 heat fusible sound deadening material from the steel substrate.
Such a laminate is not sticky at room temperature and alsc
serves as a useful means of obviating blocking of sheets of heat
fusible sound deadening material, when stacked together unde:

high loading at 45°C.
35 We have found that it may be convenient to employ a filr
which is itself a co-extruded laminate, to laminate onto the
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| am_ pnati o such an e5|v layer h oun 3 ni ng ma?erlal

mayléonvEﬁF%ﬁIH/ te By senrfitioned, agr mOPC forpfour hauwrs and uthen
net hods slowyyobere kaomweaﬁa ng smz!&&h?d%onaﬂttiéhbﬁ mﬂmﬁaﬁeee

I of h I d I
founa« HAPREFEL G nieiult | Br88Ring, BF laraakig. 4R’ EarhiPea Hodf T
suffi ci eAeadeaning materialonadeain. accordance Bithpthingpraif fcatbonat e

the stre gggegftﬁ{@ ,p%\g bet ween netal and sound deadening material may
ncreg ) 0| nt where reeated bI o at N—14[err]C will not

d| sFBdge A1} B : omthe steel
substrate. Itsueh @oﬂmraite ta rﬂirt&léxek&eﬁéribemttm'rpﬂﬁ&éntao&ndiaI SO

serves a ans obvi atin cki,.ng. .of ts ea
fusible gogﬁgfﬁi%a"en ﬁfg]e?‘f’eﬂ rﬁI’é’g’ S“Igﬁt ouLﬁ(IcFé'IL émﬁnt
| oadi ng af hb?ePF?EPnBSm\fentim haveheodingmt bEt tunpw@;l mdcmmg\e to

enpl oy agbhhiilationdighdbvihg bS€lpidatorfndd $dedn Qaameh%. uaibanha tg onto
t he 1 heat . f usi b e sound

dea@@ni n§sfd it Agcoriangesvikhchhe jpresgnt, invention; Ip 8Ach 2%,
consi st partichlarlyymprefeérmid icxme dfitthe formulation is also given

Test runs were conducted in the laboratory for sach of th
preferred formulations given by placing 1500g. of filler into .
jacketed Beken laboratory sigma arm mixer together with th

30 indicated quantity of compatibilising agent. Heating wa:
applied and mixing continued for approximately one hour by whic
time the mix temperature rose to approximately 80°c. At thi:
time all other ingredients were added to the pre-blend, the to;

- weight (dead weight ram) was applied and mixing proceeded t

35 where the compound was fluxed. This compound was then sheete

out a laboratory two-roll mill.
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acryl ata@d:dpmt/.tm proceetied fiode mie phdyxrt byl erldch heineat the mixingctu ng

ayor s AR Lk ChopEbi ThAPA LY P T aafhEEs- BTend 45 Mo Vae |

that s&9pped | inte sapant @minexam lﬁber uses gimomapufeatugeefi ci ency
of10n h@aieéwmbbad§ouaﬂeémeeniMediaceﬁt&ia %uhwrﬂm Fays abebﬁ\yer

t enper ature urther reg uu 8{ g heat fusibl'e ?fﬁ-lé
deadenidfy e¥FR MeRths, I?BFrt he Byt d ant jdif eﬁﬂ%‘é:%u Ri P& Frpact
t werendoted shichevier mixdnge me wals te i h
;r(ragﬂg ey g, C o Ct):h@ds c;fap o Sther ¢ eI i ng at
Tend°lia8CGEk imﬁ?@;&hggy br 301y GRELEP stddimtﬁ;e for upft

t emper ures as I ow aseg[ or a
strip SOYeraligonths OFed Lysihex vrpsesmipgrl al to be condi ti oned at

-i® err]C for four hours and the slowy bent 180 around a simlarly
condi tioned .50nm di anet e mandrel w t hout breaking or cracking. Wen
requi ré—a&?&iﬂn deadeni ng mat erial made in accordance with this
specification pass¥eights Peetientadge DETAI LED DESCRI PTI ON OF THE
PREFFE%@@@R LMVENTS E_Eﬂﬁdg S convenb%tfgtﬂ. gurther descri be the
I nvent | ation OW ng vari ous
enbodi fddcium carbopater esent0r8Pent i on | n the’®adm of typical and preferre
f agrul aﬂm)_@ll@/\na&gda;‘hxppl @all-lgange of ingredi gnkgs which may b 25 wused in

accord ti t he present ? g tion. In each 6cgse on particularly
pref er fccﬂprﬂ ehe fornul a is also given! Test runs were

conductBagkiion liead isalphater y 0f.@~1esch of th pr.& erred formul ati ons given
by pl agsig 130 filler int jacketed Bgkgn | aboratory sigma arm
m xer f.%'oget ]li %frt he 30 i ﬁdlg‘cat ed quantity gf %corrpatl bilising agent.

Heat i nQ’Rﬁd-t appl i ed andOmP%iSng conti nued PoAbapproxi mately one hour
by swhi @ine rblsf{% the m x tenpqrafgure rose to appr.eximately 80[err]c. At
this time all other ingredients were added to the pre-blend, the to

wei ght (dead wei ght ran) was applied and m xi ng proceeded to 35 where the
corrpour'lﬂx:haasarblfuméd folrmmlatipaurdswEsundetoslexhtibdt 80%ohbtaslabprat ory
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. ALLQUOLLLC aCld LAV U.4-0 l.&
product [B¥C seopakymelf or nul ati or®=1%.g. Exanple 6 §43) were

additio dc ﬁ%;ﬁ% 1 kg. of fillgy gn a ribbon bl ender
whi ch |sﬁcapab |nh(&neat ed e heater and thde 5 m xer notor were

turned St |red quarRis; of conpd-idi | i si ng agent added

sl.ag y ma‘,ll*ﬁ rﬁml ng mx: M>xgags and heatigwgeroceeded for one hour
by whicly tinme t m Xi ng t enperature was ap imately 90[err]C. The
pre - bl %r‘?tf‘% F9 d was (ﬁj‘rﬁﬂed into open cg"rtél ners for later use in

manuf actirgangx 865 sheet or pdkl sonmetimes i med.&3ely and ot her ‘tines
days, weeks or even nonths later. No significant differences in
results wer e noted whi chever m xi ng_net hod was_adopted and whet her the

pre- bl efhimpreferrednfaraudation mve@fl@% hokn81uEP+ oorh tawghnesgeyer a
noIYshs fﬁf@fﬁﬁﬂdﬂ@o\ﬁf@méﬂn&%fficﬁ%ﬁ@'& khat of Example 1.

Vi ght . Per cent age I ngr edi ent Range Preferred
Calci.um car bonat e 40- 90 . 79.4 20 Riconoleic acid LAV 0.1-5
1.2 PVC copol yrer 0-15 : 6.4 Basic | ead
suI phat 0.8 Nitrile rubber 0-15
% 0-0.5 0.16 25 Pine rosin
4 10 Weights Bergentade f or mul ati on was found to exhibit
80%ochot 1 ient good t oughaRfde and excel | eppefdrted deadeni ng ef fici ency.
19 _ WeiTght, PEr cent age I ngr edi ent
Range Caleftn cg%ﬁtreed 54939 ci um car bonatae1 4 40- 90
79.1 Ridémaleileianial LAV AW . 13-51- 5 1.21.2 PVC copol yner
0-15  pvc copolyghet 0-15 6.5
Basic lead sulphate 0.3-1.5 1.6
25 Nitrile rubber 0-15 4.3
Coumerone indene resin 0-0.5 4.9
Irganox 565 0-0.5 0.03

This prefereed formulation showed 50% hot slump, good toughness
30 and has good sound deadening in the region between 30 and. 55°C.
making it suitable for dishwasher application.



. Riconoleic acid Lav 0.1-5

Basi ¢ | egpive urgppslyne®. 3- 1. 5 0-15 0.6 6Mtrile rubber

0-15 . Oxal i i d ) 0.5 0.16

Pi ne rosi?yc heat ékégfiﬁﬁf? a% 5-£0 8.4 Sﬁganox 565

0-1 Nitrile rubbes TS preferred formidti on showed 100% hot

sI u 9qgkai e Reess 15 and spogler sound deademigg efficiency to that
Egznple Exanple 3 6.9 Wei ght Percent age 20

I ngredl erﬁ"Lne rosin Range 4-10  preferred ‘T Cal cium carbonate

40- 90 Irganox 5681. 4 Ri coapl ei c acid LAV @,035 1.2

PVC copol yner 0 15 6. 5 Basi c | ead sul phate

0.3-1.5 25 Nitrile rubbe 4.3

CbuneronérhhﬂeB§ef€§¥ﬁdOﬁ@l¥UIat10n 4 (1)4"95 f°“qqgﬁﬂoga¥851°°% hot
0-0:p5 =slump, reasbrdble tou fﬂ‘é:ﬁs A goeddsbandudeadening eEfici@ndiot

Sl ocgde B i s, £5T 405 cHRtn FUpabeGic 18, shertaandn iy

20 sEcbed |t 4utio application for a warm cldmpte pucheas tralia.
| ngredi ent - Range Preferred 5 Cal ci um car bonat e
40- 90 79.8 Ri conoleic acid LAV 0.1-5 1.5
Example 4(ii)
20 Weight Percentage
Ingredient Preferred
Calcium carbonate 79.8

Riconoleic acid LAV
PVC copolymer
25 PVC heat stabiliser
Nitrile rubber
Oxalic Acid
Pine rosin
Irganox 565 0.03
30 * '
By slightly increasing the percentage of Riconoleic acid rav,
the temperature range for high sound deadening efficiency of
Example 4(i), has been shifted downward to 18°C. to 30°C.. This
formulation is thus well suited to auto applications that range
35 from warm to temperate climates.
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PVC copdl Fi¥& heat stabiliser .2 PVC heat stabiliser
0.3-1.5 Nitrile rubbérl Nitrile rubbdr2 . 0-15 : 4.3
10 Oxal i i d ' 0-0.5 - 0.0 Pine rosin

4-10 dkeic acyay |rganox 565  ©°°° 0-1 0.03
Thi s 48 ef ®dmed xogdmul ation 4 (i) was found6t@ have 100% hot 15 sl unp,

r easonabl qu%g and good sound .deadegi,igg ef ficiency for the range
25 to 40C~. “This forrmulation is therefore well suited to auto
application for a warmclimate such as Australi a. Exampl e 4(ii) 20

Wi ght PelByerusiysy the Isupecdpententage of RiconoleicPra¢idrBAV, asCincium
car bonat e 7 ' 4 C ' 1.6
PVC copol Br’r‘ea‘rmp]'e ¢(i4) and 3d§i.ng ‘°’é%f§r5% %@ﬁéeg:tehgﬁg?a{tﬁrg fange for
1.1 18 igh | oungbdeadening efficiency, shgs beem, HRIEtAR further
8- 83 20 ﬁdﬁ&ﬁa@ﬁi to ttlhe _1:emper:a_1:.uret r1:an_ge 1% %o 30°CLr1_yhmsxf5_ﬁﬁula_t:éonAv

: sli d ner.easi | e . per g :
t he tenperj?i &Eésrﬂﬁ_ g ?%#?#d;ﬁ’ daggéggﬁ%ﬁghgf ?‘l‘%{: e%@]b?l ron cs%?aﬁ%l e
4(i), has temperaitel cddmdbeswoldsinilst doymraxd suifd Gfcthentemperature
formul ati giydir 1345 nifHest!isbhal Aeddcn ifPfEdcieney! Hak baegcadhievedom

18D orltE Sthed nlA1EHves much as verepripaTide SRICIm SERRFRES.ARS
Pref erred Jubridanits UncQudingawaxes. 79.4
Example 4(iv)
Weight Percentage
25 Ingredient Preferred
Calcium carbonate 80.1
Riconoleic acid LAV 1.2
PVC copolymer 5.3
PVC heat stabiliser 1.1
30 Nitrile rubber 5.3
Oxalic Acid 0.0
Pine rosin 6.9
Irganox 565 0.03

35 By decreasing the percentage of Riconoleic acid, changing the
quantity of calcium carbonate and the ratio of PVC to NBR the



. hngreaient Range Preferred

5 R conod:elcimichﬂ?ljxate 40-90 1.6 PVC1g0R0l ylrrer o

6.4 R abi 11 Nitrile rubber

4 .2 %ﬂ;&?ﬁ%ﬁ ¢id Tav o. 1-5 0.5 10 1-8ine rosin

6.9 | PYGnespemer o 15 0.03 6.4By using the sanme

per cepy agep@d e A fAdd A Exangl ¢ 4(ii) and adding
oxalic acid, the tenperature ran 1for hi gh sound deadeni ng

effici encﬁe?%e'b%ewbol?ﬁ’fted fur é15 dovvnvvard4t§ the tenperature range

10 to 30[ Kaléh 9is fornulationg-390 is thus well gsgited to auto
applicati ge fromcol g to t enper at Il mates. A simlar
downwar d gﬂfﬁ% {%2 terrperaturg tl regi on of ‘hﬁgﬁést sound deadeni ng
ef ficiency has been achieved 20 w th other additives such as stearic acid,
cal cigsn stemgy gt @g‘% I V¢ i v)
Wi ght Perc,&nt aﬁte qn rﬂ'g‘l{Jl'eaflr&“S H{LC %m ﬁﬁ"eferre Exfgmé gﬁg
car bonat e © good qu deadening @ &f iciancy |at/ around 21°c hut is
PVC copol yigafe expensive than prévibus foﬁ&@i’@?&nét&%'lﬁ@ﬂe apparent

|

1.1 30 ril.e rubber c Acid
0.0 :3‘*1 t&é 6.9 | rganox 565
0.03 By decreasing the percentage of R conoleic acid, changing the

quantjdy (ﬁxﬁ@l@ \ypjqarbonate and the ratio of PVC to NBR t he

Weight Percentage

Ingredient Range Preferred
Filler 40-93 89.0 (calcium
carbonate)

25 Riconoleic acid LAV 0.1-5 1.3

Nitrile rubber 0-15 4.2

Atactic polypropylene 0-S 1.2

Polar additive 0-0.5 0.0

Pine rosin 3-10 4.3
30 Irganox 565 0-1 0.03 ‘

The above preferred formulation contains no PVC, is low in cost
and displayed excellent toughness but poor hot slump. This
formulation shows very good sound deadening efficiency in the

35 region of 25°C. Such a formulation is interesting for roof
decking.



. « NiCrile rubber 5.3
22 thctreetr i polypropyleae hi gh sound gegdeni ng efficiency has been

shifted u t tween 30 and 50[err] G, " Jhis formulation is thus
wel |l suite %hscdiagﬁ‘%shi ng machi ne appl i cg?én. Exanple 5 5
4

Vi ght PerRidit EZRBin | ngredi ent nge Preferred

Cal cigon cargygtde s6s 40- 90 %3P Ri conol eic acid LAV
0.1-5 ' 1.6 PVC copol yrrgr 0- 15 - 6.4

10 PVC heat stabiliser 0.3-1.5 1.1 Neopr ene rubber
0- 15 The preferred formuiatdonO¢ontains no PVC,41&0low in cost andd. 9

I 5 2 . 5 | .
Formil at | GAgpiaved dispiafs excelient toyghbepd but poof Moy RAMH  hie
deadeni ng fmudiation sboyieo Yiery2 goadr [lowen tiemperatuxsr sounde dsiadeningn
previisus feffldiancynaokArtd i15o%cs SRER'SL FormulatISnaLs aﬂ?tereﬁlﬁ(imﬂg% 6(i)

P10t PSR 00t aeggliie BF where low teipbratuss sound daadening

car bonat epeformancendsereqadrddl AV 0.1-5 1.3 Nitrile
r ubber 0-15 4.2 At acti c pol ypropylene 0-5

1.2 Pol ar additive 0-0.5 0.0 Pi ne rosin
3-10 Example 6(413)30 |rganox 565 0-1 0.03
The a@gove preferred fornmul ghkgRt CPEEEENE PVC, is low in cost and

di spl ayed .excelJ.ent toughn sl unp. This formul ation
shows verﬁ‘@&#@&&nd deadeni ng effi ci &ﬁgﬁ—gﬂge 35 region of 25[err]C.

Such a foiGalicdumocarbonateresting for roda.? decki ng.

Riconoleic acid LAV 1.2
Nitrile rubber 5.3
25  Atactic polypropylene 0.0
Phthalic anhydride 0.6
Pine rosin 4.3
Irganox 565 0.03

30 This preferred formulation employs phthalic anhydride ih a non
PVC containing sound deadening material. It is also low in cost,
and displayed good toughness but poor hot slump. This
formulation shows good sound deadening efficiency at lower
temperatures.

335



AL WVUHIVAT LY AWVAUG LAY Lo

23 Ex 3t el g inupber 5V@i ght Percent age

| ngr edi ent Atactic polypr 18nef erred ci um car bonat e

88.9 5 %ollr}gé e|p ggi (?pI?AV ﬁ Nitrile rubber
5.3 AR ﬁﬁﬁ?propylene 00 06 Oxal i ¢ acid
0.3 10 PiRine axisin 443110 Irganox 565

0.03 rred formul ati on contai no PVC, is lowin cost and

di spl ayed dtl ygi g%gfes?cel | ent toughness but&pggr hot slunp. This

formul ation shows very good | ower tenperature sound deadening 15 _

ef fi ci ency e preeferredSUES i fA 194 &d o 5§5Jnet Fetakalft e £ RY¥C is

not desiral]e Orle\llz\lgzsrg)l ow_t enperat ure soun eadeni ng per]ao ﬁgng S
lfe

required. P apd; Alspiayed similar propertiegi ght Percent age
| ngr ediSent Preferred Cal ci um car bonat e
88.7 ' l.ehbc acid LAV 1.2 Nitrile rubber
5.3 25 Agax%&w'repgl ypr opyl ene 0.0 Pht hal i ¢ anhydri de
0.6 Pine rosin Weight Percentage 3 | rganox 565
0.03 30 7rhBradpesterred for %ﬁ* n enpl oys ' nhydride in a non
PVC cont ai 8—3%mm—geadeni n ¢ —tt is %ﬁan cost, and
di spl ayed g ipg, GARRCBaER: poof0t¥ sl ump. ThisB8l-2 formulation shows
good 26undRiesrdodeng a&&ldcLAVCY0ai-§ over 1.2

Chlorin.polyethylene 2-15 3.7

Nitrile rubber 0-15 7.5

Oxalic acid 0-0.5 0.2

Pine rosin 4-10 5.4

25 Basic lead sulphate 0.3-1.5 0.8

The preferred formulation contains chlorinated polyethylene and

displayed good sound deadening efficiency in the region of 30°C.

However is more expensive than some other formulations of
30 similar sound deadening efficiency. * "

While it has been convenient to describe the invention
herein in relation to particularly preferred embodiments and
examples, it is to be appreciated that various modifications,
alterations and/or additions to the embodiments and examples

35 described herein may be made within the scope and ambit of the
present invention, as defined by the Claims.



. (c) a compatibilising agent; and

tenperatures. 35 (d) a tackifier, 24

Exanpl e 6&i V) A ¢ i ght Percent age | ngr edi ent
Preferred™" 8hpetunPEar B3flat 8ccording  to Cdoim 3 whewgiRa said
tri-hydracempatibilising d@eft comprimemad efgttariatidAV 1.2

g’ Bribe r%)ggfjiics%ec?% or pad accor@iggSto cm@fngf tl‘ibhce:pq%;r%%r lrfﬁrt]:%y acid
4.1 FoPRRbsescoicinoleic acid. 0.03 This preferred
formul ati4n i A shéet a9E 4 i 6l i n

di spl ayed §£m gaé ?)tro er f‘%?é’%ﬁdﬁf& %aén]ﬁ@ 7J whe&aﬁglﬁd @El.'.l.?l.ei‘ Qs
Vei ght  PeTTeRPEER from |the .gremp consisting,mpfe calcium capbepateed
Cal ci um ceabytes e talc/4Om2a, magnesium c8ibdndfe, HKLILBL! &h8 AEkHukdY

0.1-f5 thereof. 1.2 Chl ori n. pol yet hyl ene 2-15
Nitrile rub%er 0- 15 7.5 oxalic acid
0-0.5 3. A sheet or padpangording to Claim 4 wheiRin said f£iller5.4

25 Basi@oﬁpﬁghéylmm%&ﬂoéﬁt . 0.6 The preferred
f or mul atié)n cpnt.ai ns chl oqrénate (ﬁyet hyl ene and di spl ayed good sound

deadeni nd® ef  FR8RY 9% B ng teoCdaipcS whereip,gééd polymesic

expensi vecdmponemtieconprisé®r il 1laSemef Being Sa "hABUr&DUSE FPREREE LG
ef figg eNPubber. Wiile it has been convenlient to describe’the

i nvention
A sheet or pad according to Claim 6 wherein said elastomer

comprises nitrile rubber, butyl rubber, ethylene propylene
rubber, polychloroprene, polysulphide rubber or styrene
butadiene rubber.

25 8. A sheet or pad according to Claim 5 wherein said polymeric
component comprises polyvinyl chloride, chlorinated polyethylene
or ethylene vinyl acetate copolymer.

9. A sheet or pad of sound deadening material comprising:
(2) a polymeric component selected from the group consisting

30 of nitrile rubber, polyvinyl chloride polymers, polyvinyl
chloride copolymers and mixtures thereof;

(b) a filler comprising calcium carbonate;
(c) a compatibilising agent comprising ricinoleic acid; and
(d) a tackifier.

35 10. A sheet or pad according to Claim 9 wherein said tackifier

compriges a pine rosin.
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herei n i ni3elAtghert oppad agcoriding toeCladmebdodhemifursher includanpl es,

it s 10 §e pHIreCadd Peivealcohpriadh | ta¢Bbx9¥%c acid abkelanhyariaand/ or
additions, o thg enbodi nment s aﬁéﬁexa | es 35 gescri bed herein may be nade
wi thin t hEPEEEBE- and anbit of the present invention, as defined by the

Claid®. 14. A sheet d&i/pdd accordingAtohaliaim padwhéreinndaddagedarg

terial i S ng: - f
gﬁbg[ :aﬁt i%ﬁﬁﬁé#_?éegg%fselected from the gé%%g W%érﬁ%%ﬁg)m% acid,
(b) a filpbthalic acid, malonic ac{d) maleipacidi pndisrhydrides shereof.

(d) a tackefigrsheet of: pad of'$lind Meadéifing Ge ¢t ¥l dopriedng: 1
wherein said conpa |b|?| sing agent conprises a fatty acid. 10 3. A

sheet or pad according to Claim?2 wherein said feﬂ’u/_%\ci d conpri ses
ri cix®l ei c acpuc 4. A sheet or pad accordi n@<4xs Cl aim 3 wherein said

filler is Niéﬂf&t é’gm the group consisti nq,_qf cal ci um car bonat e,
barytes, talc, " <Ca, I um car bonate, silica and m xtures 15 t her eof .
5. A sheet oRigimoletordi¢id) to aim4 wherein&Gadi-d filler conpri ses

cal ci um car boggi€1um carbPondtencet or pad accordigupg o Caim5 wherein said
pol yneric onent. conprises an el ast oner c‘ﬁi{]ﬂg a natural or
th n

cO
synthetic 20 Alym rTrihydrate o sheet or pad ac gto Cdaim6 wherein
sai @l ast onePine Rosbwprises nitrile rubber, but4dioubber, ethyl ene

propyl ene ol ychl or oprene, pol ysul ghi rubber or styrene
but adi ene rub%’éé.gggﬂcj@. A sheet or pad accor |ndg:11'esto Claimb5 wherein said

pol ymeric Antbr@woidant conpri ses pol yvi nyl chl or@de, chl orinated
pol yet hyl ene pubri@in€t hyl ene vinyl acetate copol yyumf . 9. A sheet or
pad of sound deadening material conprising: (a) a polyneric
conponent selected fromthe group consisting '

25 16. A sheet or pad according to Claim 15 which further includes

a heat stabilizer in an amount of 0.3 to 1.5% by weight when PVC
is present in the formulation.

17. A sheet or pad according to Claim 15 wherein said ricinoleic
acid comprises ricinoleic acid LAV (as harein defined).

30 18. A sheet or pad according to Claim 16 wherein siaid lubricant
is selected from the group consisting of waxes, stearic acid and
calcium stearate.

19. A method for forming a sound deadening material in sheet or
pad form comprising the steps of:

35 compatibilising a filler by treatment with a
compatibilising agent to form a pre-blend;

¢



,f_,calcium carbonate and said compatibilising agent comprises
30 of pléthbkeitulbga. polyvinyl chloride polyners, polyvinyl
chl ori de pol d m es _thereqf. : afilde j sing
cal ci um cg?bon%'?g?éhga ﬂé&%é}n% B:Srrpgi?ﬂpl izsol nﬁhﬁég%‘[‘ csoarﬁ()ir [ é?ﬁg‘“nphé
ricinol ei eompouentindomprises apdplastewmerfier. 35 10. A sheet or pad
accogdinga20 Q@ apBtBoWNCi&EOrdhg RFkeiath 20 wREFRLASER1d PHOLyMOSId-
11. A sheet or ad accordin tﬁo Clalga 10%ere|n sal d-
conpat i bi FPEPRReRESAMRGIERS PolyVinydoFhieride ¢ qhdgrinated polyethylene
def i ned%):o; ethylenéd vhngl acepadeacopdblimert o ]9 ?i m1l wherein said 5
conpati bi b si presenf_in an a t r . 0
wei ght . éé ) 1&%%92%2;3&&%%@%%07 %‘}W?%‘%%“FB%F%&E? u?éh%rmelg%“f udes
a pol ar =pRmelveonprpsingnghe stepsx9fiic acid or anhydride t hereof. 10

14. fssheet orggafiagC W dsRdetO dot ?%E&lf%f‘c')";ﬁlﬂid‘ aadhdeA®ha" mﬁaterﬁqdiﬁf ve

Is selected fro roup consj sti 0 I ¢ acl.q, t ha cid,
mal oni ¢ a%?@aﬁﬁirgsgem 'arﬁ#a}ﬂﬁ/dhgd&&'%ﬁ@l'e&f ."it% a 1‘3?’“&%%55&%(1
of sound agenenitey fotRr iadl peerPLEAdNImixing the pre-blend with other

w. %15 0 piLd | e
Rubber ingredfggts includipg,a polymeric component i\%%ﬁantially Nefdd

0.1-5 of bitumenomagphadtatand a tackifier to fopm @orix, and fpiRG
Tri hydrat€aid sheet or pad £PoR0sd?d mix; Pine Rosin
4-10 1% 8nd Csé‘%dsheet or pad on a metal O'O'E-
Anti - oxi dant +2¥+hg pacyon PraRti 3R
0-4 25 16hedt thgesadd metaldc pamdiln@nd sdiad rsligetwor ipddirvirmrebintaides
a heat stgphdigaial #ndlt28RUBha%t o s3160mitalo PYn¥l gt when PVC
24. A method according to Claim 23 wherein said filler comprises
25 calcium carbonate and said compatibilising agent comprises
ricinoleic acid.
25. A method according to Claim 24 wherein said polymeric
component comprises an elastomer.
26. A method according to Claim 24 wherein said polymeric
30 component comprises polyvinyl chloride, chlorinated’'polyethylene

or ethylene vinylacetate copolymer.

35



i's preseﬁt in the formul ation. 1¢¥¥$H¥¥%%t or pad according to Caim
15 wherein said ricinoleic acid conprises ricinoleic acid LAV (as
herei n defined). 30 18. A sheet or pad according to Caim 16 wherein said
| ubri cant is selected fromthe group consisting of waxes, stearic acid
and cal ci um st ear at e. 19. A nmethod for formng a sound deadeni ng
nateriaL_:p ;hektsheetfgr pad b66r soondpdeadeningematepsadf comprising: (a)
conpatibilis Y ewddd € t t

conpat i bi Idls &Yggg%tc t%$+§é?(?géprfé:-erﬂ eﬁ%mtumevﬂ .Qr a%pha]ﬁi xf'ﬁfjhtﬁ@ a
pre- bl end RRAEHFJL heF isyitdwitde stubbendi R¥Ca chlqrinated Pelysthplane or
subst ant | adthyleme einplt HEBRakE @%gm 3 (b) & £80Er iSicK Oas Ok o X
and aﬂé'g#{% ngbgﬁiFeet grarlg:a flryg)nr{e?gai(d )m' X. 5 .20. ?A nmet hoﬁléiﬁal
accordi ng T n e8n 531G, MicH, JAgnesium carhonate, OF FhlicRe
and sai d c¥bani rompatibilistngoagensessuch ascividimioledci dicid; 2andA a
met hod ac J A rej aid L o] o] | ses
an el ast ocntgér‘.'qkil%iéng% r%%ﬁ%#ggcgéga hg Fgg‘b&g?%]kéﬁsv\%aefeﬁgg@% ﬁo?&f@éi C
conponent kAFIaRE, pal \Rolar additive, chl polmeni poticoxidant, a beat
ethyl ene vétubiBLAéRt oLOPYLYHHA a luBPicAnfE! h%ﬂ‘msamﬂﬂlmu?)%@ch

deadeni terjal t t gl | ising the st fo 1
form ng a SRECY® ofF RAER 08, A0T) ARRIARG MRS (SHOATF OF BIHAD tF I PEHRY a

filler by panel nexe alsd pravidgedi bilising agent to forma pre-blend,
m xi ng the pre-blend wth other i ngredi ents including a polyneric
conponent substantially free of bitunmen or asphalt and a tackifier to
forma mx, and formng 20 said sheet or pad fromsaid mx; | ayi ng
sai d sheet or pad on a netal panel; and heating said netal panel
and said sheet or pad whereby to bond said sheet or pad to said netal
panel . 24. A method according to Caim 23 wherein said filler conprises
This Sheet Has Been Re

I



A sheet or pad of sound deadening material comprising

25 calcium carbonate and said conpatibilising agent conprises
rici nol ei cladcial.polymesi.c Aconmdrozhtacmealiof hicubleri m2 Aspral nswel d

pol ymeric

conponent conprises an el ast oner. 26. A met hod accordi ng

to O ai m 24 whemd Fusaild ol gratieBbe aoiportnt Bpr cddsopbnptiad |

chl ori de,
35

.~

chl ori nated pol yethylene | or ethylene vinylacetate c
polyethylene or ethylene vinyl acetate copolymer; (b)-

opol ymer.
a
filler such as calcium carbonate, barytes, talc,
magnesium carbonate or silica; (c) a compatibilising
agent such as ricinoleic acid; and a tackifier such as
pine rosin. Formulations may include a flame retardant, a
polar additive, a polymer anti-oxidant, a heat stabilizer
for PVC and a lubricant. Methods for forming such sheets

or pads and for applying such sheets or pads to a metal

panel are also provided.
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