WO 2004/ 003062 PCT/ EP2003/ 006905 -- 1 Diaphragns nmade of cast pol yarylate
films The invention relates to diaphragns made of cast polyarylate filns
(cast PAR fil a®) 20@adoiosopgarticular 5 to their use seT/EepooboboRdos
m crophone di aphragns or thernoforned 4 qudspeaker di aphragns, and also to
the corresponding cast PAR filnms, casting solutions for producing the
cast PAR fil ._a.process for producin t.he f or.ned _m cr ophone di aphragns
or thermfor@aafggﬁgangsﬁneagfer dfg%%r Rg’l ,azgral%%ae Egglglgss for producing the
PAR filns. Polymer filnms, inter alia conmposed of polycarbonates (PC), of

polyesters {ehe PEMrerltli R0l YARIcSULONGR Ap U | Bk Ofoe  cast

pol yetheri m des _(PElI'). have hitherto been_ use 0 ,

di aphr agns wi PRIX2gVaREEerfofms upcestabdit Ablesn f oprdcdustPer Bbprlant i ons
(sibglnal ][EaE%@UQﬁi?j)rfﬁéeU&%itthélﬂhkbl'fz@mﬁ&yo _ !ﬁt@i&ro@ﬂ_@ﬁeaﬁidﬁl’%"g&&@%) nes,
mobi | e t el ephgnes pt ops, , person i_gi.tal assistant , . or
headphones, o%&@&%’ﬁgﬁe%sgﬁﬁ‘éﬁaﬁ?%%é?re.dgl.a |hf¥atgﬁrg’au?8§0ﬁ i kqusths. 1n
order to redecerespovidingt i AgshasBARf filHendli apasagmy, andutdoonensive
prect se I epr Ofughhen of @ibossed ShiIGUgS —JULkBILRCI Y lAd; A0d to

t t th h 11 s ve

permt further 25 mniraturizagi on, e intention is that t

M ni num t hi ck A8SFMOFOrREe opHFePRANE hedpRREFREES mSHt i oHeerMRbRIAegh
nmechani caj g st nendiheakelr REW@HReMII Sadyantmga-fs genergtdde tng MERAl 1 i c”
sound when us%gg\ %s | oudspeaker di aphragns, or of inadequate capability 30
for deforming épfSduce rel atively conplicated enbossed structures.
Consequently, nusic signals and/or speech signals are altered

di sadvant ageoyghy,Qn. £PDYEr Sijof d Nt glggegganh oS! _@a'p%o%gaywﬁae@ésa- 35
Smal | m crophone di aphragns and snal oudspeaker aphragns areé generally

produced in tHé’ca\ppl‘?%aPPéHESEQEFor@%ntF@%ed BY it evdvarof 9 hi erges
process. iHi s (pproGeshdiest Spbligethbfi hodesofibeni NGaRid Ui dieAd® been

used for producing small diaphragms with a diameter of

up to about 10 cm for acoustic applications (signal

transducers) for wuse in mobile devices, such as
microphones, mobile telephones, laptops, personal
20 digital assistants (PDAs), or headphones, or as signal

generators, e.g. in the automotive industry. In order
to reduce the vibrating mass of the diaphragms, and to
ensure precise reproduction of embossed structures
during thermoforming, and to permlit further
25 miniaturization, the intention is that the films have
minimum thickness. Films composed of the plastics
mentioned have high mechanical strength, but have the
disadvantage of generating a “metallic” sound when used
as loudspeaker diaphragms, or of inadequate capability
30 for deforming to reproduce relatively complicated
embossed structures. Consegquently, music signals and/or
speech gsignals are altered disadvantageously on

conversion into electrical signals and vice versa.

a5 Small microphone diaphragms and small loudspeaker
diaphragms are generally produced in the application
sectors mentioned by the thermoforming process. This

process heats the film for softening prior to the



t hermof orm ng, for exanple through irradiation with infrared light (IR).
The nore anisotropic the film the nore difficult the control needed in
.industry for uniformheating and resul4 ant- uni form softening of 5
particularly thin filnms prior to the thernoformng. Cast filns are

mar kedl y nor e thsotedpraingan foret eksdplandtbroeghr uthedadi4pson Fiwish

conposed of ext &a_lgef@dP &ghl%()l()i@{ég%/l')l?%et té}ﬁs%@r&ppl@\buq@rflpﬁweﬁml ene

terephthal ate (PET) _t 0 a greater esser extent
and/or to shrREe b@é%ééuéémstﬁﬁ t RentF At erRaPdedr ek bIRFESEHY duk9hg t he

ext rusi on/ st r ahé ok ph@ﬁ&&ﬁgl sahél eagedigdant ngubheorheat b NgePiRgESSE Thin
cast fil ms%have fevve tergﬁln s)lz:r 2sses | than %xtrhqed/ tretched filns and
5 , and“%re

can be 1 heP%Ttornearnﬁlre unt'f or t Cul ﬁ”i}no Uit e for
the applicati 6asseciiokess nanei owetkedlioweyves | 1especpatl yham tdverelasiwedf PET

and PEN, the ;p@0kySQmMihlddy Pimgesma%yr@a@&g@a/esksem%uqyao tion of

cast filnms. 20 It was_an object of the invention to provide fi or the
producti on of PRLAFRFAGRESS or "EEEFEEIE8ppl i E&lN)ons. OTheRO T APHr ke are

nor eover i ntendedphehpeafet @Y tan@l togbki lddfeel speackrarder or
hi gh- qual j 6y he roduction 25 of rmS| at .adequate vol une, and t& mﬁe hi gh
e

mechani cal® st abr Tty Bhiyh CETYEFat u?eShﬁiL i gReGRUFFt ¥ Foquf
particularly appkyihag to stedelssdi aphikagis f or agoust i Gitmpig cati ottise mean

that 30 even &uug@bﬂ/@tk:@ecﬁ&ﬂg' dopsERLE U%f%ﬁ@
probl em free thernoformng East years, diaphragns ase on " |Ims have

mai nly been B?éﬂ&@@d H’?Qﬁﬁ%?(tr a8 f539s. G%F“? |1'ha‘t'€hef§§eb‘r odet ML of
hi gh-qual ity lswds@@akerthamapf@rx&gmelaa%tmwdso fiaey Mgy ofcgastudil s

Composed & PROURRERANAL S word SHIPLLAPY Vank' MR NPLASERIQNY M
suitable for the application sectors mentioned.
However, especially in the case of PET and PEN, the
poor solubility of these polymers prevents the
production of cast films.

20
It was an object of the invention to provide films for
the production of diaphragms for acoustic applications.
These diaphragms are moreover intended to permit good
intelligibility of speech and high-quality reproduction
25 of music at adequate volume, and to have high
mechanical stability a high temperature.

The high quality requirements, particularly applying to
small diaphragms for acoustic applications, mean that
30 even very thin films should permit uniform heating by

IR and problem-free thermoforming.

In past years, diaphragms based on films have mainly
been produced from extruded films. Only in the
35 production of high-quality loudspeaker diaphragms has
use also been made of cast films composed of

polvcarbonates.



made of cast PAR filns have markedly better acoustic properties than

di aphragns nade, by way of exanple, of extruded PC filns, of extruded PEN
.films, or of 5 extruded PElI filns. There qare al so marked advant ages over
cast PCfilnms. Cast PARfilns are known to have very good properties of
optical isotrurandihigdly heat riess shancebeand tauel 1@hhict het sphbaghnsused

exclusively f tieal pligcati GEP- A- P- A-Q8/ 12252
JP- A- 08/ 13433 ,adaéﬁd&’% E-a%&oa%‘g‘ggﬁiﬁ‘.s \}WE‘E‘F]éAt %‘égg%‘r&%ﬁgt ST n%%‘f/u?rgé‘éri al's
are det er m ne®rorEF tiles rdwurdtemiara@ss candde Pyumavt othasreamp e ghoiegr ee

of scatter, denicwhied ram defiegis, Wich arerpigsenten N riNgs mtgri alrand
whose di stgl bution js a fungstt,l on of _the production process. A reliable
concl usi on” ¢ Sy FHE Sr@ifgt nTRFYS AdiSer RAFO AR KSter 2FBRRL2GCE| so
relating to theedi sdadtbrd diilefs.defects within this material, requires
know edge not only of the average of the tensile stresses neasured
(maxi mum tensile stress, tensile stress at break), but also of the
statistical diCsst BRAR ohidhst aaesthremgt htoahave. VAIYS goayeprepartsescal

met hod is based Qe Xt &eFRspyakdg- @l&ghr it g mRthed Of Wg VL byl |
(I'ng. Vetenskaps Akad. Handl., 151 (193 1-45), whjch calculates the
probabi 1 i§ tl]i’&tt?"zfrstﬁ’eaer?éh Wieqi SR U 5P PPEICR] [REbiCatiens| e
stress Y. The (EBre-23Q48822uant tTerai-be /3LLess, val gesa-bbBe1paizzsyum t gngil e
stress, i.e. H%e—;xt—%'@f{izlﬁ tress at which a steep fall- off in tensile
stress begins, "and there oré'at which a steep fall-off in strength begins,
and the tensile stress at break, i.e. the final tensile stress value 35

measured pri o t Pee COMRBIR 1REPEE AR Ohalb8ia Bt ehidl aotorhehate
directly with the final failure of the material. - 4 The I nprovenent in

the propet?i e$PSF HRBAHRRH tERSIFR C2%rBEs TRRBAUMC HEvE tFerkidle dePERAGth of

the inventiveof scatter, deriving from defects which are present in
the material and whose distribution is a function of

the production process. A reliable conclusion
concerning the strength of a material, and therefore

20 also relating to the distribution of defects within
this material, requires knowledge not only of the
average of the tensile stresses measured {(maximum
tensile stress, tensile stress at break), but also of

the statistical distribution of the strength values. A

25 proven statistical method 1is based on the extreme-
value-distribution method of W. Weibull (Ing.
Vetenskaps 2kad. Handl., 151 {1939) 1-45), which
calculates the probability that a specimen of given
geometry will fail under a tensile stress ©. The two

30 relevant tensile stress wvalues, the maximum tensile
stress, 1.e. the tensile stress at which a steep fall-

off in tensile stress beginsg, and therefore at which a
steep fall-off in strength begins, and the tensile
stress at break, i.e. the £final tensile stress wvalue

35 measured priecr to the complete separation of the
material, correlate directly with the final failure of

the material.



cast PAR filmmaterial, in conparison wth cast PC filns (PC-A and PC- B)
conposed of two different grades 5 of polycarbonates coul d be denonstrated
. (see exanple 12) by studying 40 speci nens of each. It has al so been found
that cast PAR filns have a high danping factor and have substantially

| i near acousti‘IhelOi:ppnpeemées dver the wiptepeangesof of r eguencirestandibé

vol unes, and ;s@-. ‘9|r3§[12g?| F{Eb' Lzed, iha fé‘:? LS oFPRIHLALO0S: ;v

Di aphragms rra have ™ exce properties in Felation to
the initiati oﬁ:a{fﬁd PéBt ehidm i @r@t@rhﬁlbr aﬂ-PonCOW%ﬁﬁ’Iﬁ ok Bl beasitonPds

behavi or over £ ¢ideFange, e beegvensnpssand oFf twdl diBser&nd %é&éé good
intelligi $I ity. of speech. It has been und_t hat oI ored cast PAR fil ns

can be @i f orP W FRRVP LT t hePHORor nB8, a “éﬂne? B3 495kr ef 678

parti cul arI y wedahpdid tied oy tshedyrioduditi epeafimesmalof diaaphr agns. It has

al so been found that the addition of certain dyes or of nonionic
surfactants has a favorable effect 25 on undesirable thixotropic properties

of the PAR cdsétihwp solsribesn ThendeShRE casthdPR He lmschmeala heaBures

prior to and duiigigt heasest i RadAPEsRdUERLERANEDE1 31 Mliidd80 gopsiderably,
and the e |re5y of the casting pr.ocess can be_de | SiV vel y. i nproved. _30

Fi ni shed hdl d&F BEFthSgn8Y fide® of” REVES et e iS5 e8RSt anfe (Tg
= 188C) when coipared watd td:msethlm@kfocrfe Pee ( ige 1 11351C) fofheatowetic

t endency towar, age & o] st abi l ity ap fi %npﬁ ure 35
of di aphragns %&&?%ft ca%'t P]g\lg I\gh?gngﬁ%ra sdet h(g?n és%er%%# t%g (%“ap %'g%ms
made of extrugEgeRGemt merorfArtisd rimegebEriph| o, tdfe et¥tuidedl ®ENAREA| s,

of extruded RESdnidaBor0r BF ex¢imgded: RET fiddws. \Ah@@osefanpa&iﬁwtién made
wi th extruded_ and stretched filns, for exanple PC 5 ilms, PEL filns, or

PEN fi | met> di BFREYGRE WiV tnofe W&gﬁpl F@H?@d agor’rgf'??f%n‘ééﬁs beaBiiodﬂEed
fromPAR fil meolumes, and permit good intelligibility of speech.

It has been found that colored cast PAR films can be
very uniformly heated and thermoformed, and are
20 therefore particularly well suited to the production of

small diaphragms.

It has also been found that the addition of certain
dves or of nonionic surfactants has a favorable effect
25 on undesirable thixotropic properties of the PAR
casting solutions. The result is that the technical
measures prior to and during the casting procedure can
be simplified considerably, and the entirety of the

casting process can be decisively improved.

30
Finished molded diaphragms made of PAR have increased
heat resistance (T; = 188°C) when compared with those
made of PC (Ty = 135°C). The Ilower tendency toward

shrinkage and dimensional stability at high temperature
35 of diaphragms made of <cast PAR films makes them
superior to diaphragms made of extruded PC films, of
extruded PEI films, of extruded PEN films, of extruded
PES films, or of extruded PET films. When comparison is

made with extruded and stretched films, for example PC



Because they are highly isotropic, cast PARfilnms are 5 preferably used in
the formof unstretched filnms for diaphragm production. However, the
-inventive cast PAR filnms may, where appropriate, be nono- or biaxially
stretched prior to diaphragm production. 10 Di aphragns produced from PAR
nmor eover have fidws,f | BRIy, everEw thiouis addibpreagmbi e dtmymaf-gect

vi bration perf u that diaphr de of PAR
15 fil nms have ﬁn@g%eééﬁ%ﬁéﬁ%gg%g%afﬁ%e%% (C:%%r(?dfarll‘g{nozi%ﬁ‘(jufrrq

t her nof or red di aphragns for acoustic applications are produced from cast

PAR films whigch£mr ey, abrkeastyrane p@cwlaesp/i@t ecaeul BERa £ 20 StLpgt ural
unit of thg for%ﬁ%e each ,of I%} 52 , |ndependentl of the
ot hers, AU8PRy R 4R LPEBX\ ST Pnﬁ5F8§€He 25 HMF eB8F of RS
and R6, |ndep@1®@itrla,gnofprdaéuothem Hewekrgdr, ogetne ﬁ:ihvénahi@l <dslt 4pakkoxy,
phenyl, or hal on r ITen F n 4 and
each, i ndepench ?yt' hgﬂlg%ﬁergb%q %}m%gogenggr %no ?% d’ﬁ?rlaﬁ
particularly ﬁrtéffeetrcrf@ﬂi éﬁfﬁ@d’ r?@nﬁilaﬂzbrﬁgmpfoﬂslﬁlom and are each
hydrogen or C1-4-al kyI - I n anot her preferred enbodi mrent each of, R5

and R6, depend nt of the oth s Cl1_4-alkyl. In one part| cul arIy
preferred {2 %Pgﬂﬁag\;rl‘% PEgd ucﬁgt hyqlror's By ARay TRTEXEHD| e Na¥Sl yat§Vat e
where R1 = R2fiaﬁﬁ1a:bJR4t—y, hgdewgen tand tR%= & R we dreivhy Ehanthywher et be

nmol ecul ar in.t I from10 000 to 150 000 may be purchased
from UNI Tl KA E%E}‘Mﬁ Onﬂpe%% g% 1 Chi kkoshi n- machi, Sakai-shi, Osaka
592, Japan with the nane 10 UPoI ynmer 100". The inventive di aphragns may

have a thickness Bhs! MBS 5e@n?080Rin AN aRhYnLEGHLS idad 08 :PbaRNd
parti cul arly preL %blxyefrom 10 to 50 dun. 15

increased molsture resgistance.

According to claim 1, thermoformed diaphragms for
acoustic applications are produced from cast PAR films
which comprise at least one polyvarylate having a

20 structural unit of the formula

where each of R!, R?, R3®, and RY, independently of the

others, is hydrogen, C;-s-alkyl, Cis-alkoxy, or halogen,
25 and each of Rgs and Rg, independently of the other, 1is

hydrogen, C;y-alkyl, Ci.s—alkoxy, phenyl, or halogen.

In one preferred embodiment, R! = R? and R = R* and
each, independently of the others, is hydrogen or Ci.4-
30 alkyl.

In a particularly preferred embodiment, R! = R? = R® =

Rf and are each hydrogen or C;s-alkyl.



According to the invention, the excellent danping properties (internal

| oss) of PAR filnms makes them particularly well suited to the production
. of thernoformed di aphragns as acousti c tg ansducers for 20 acoustic
applications, preferably as m crophone diaphragnms and/or | oudspeaker

di aphragns. Wien ennpheed pméférﬂ(mmnﬁﬁod}ihﬂeagnseaohpas@,d ef oatther RS,

pol yners, they d%ﬁ]é%df%% mefal 1,60 |57g\c%[bg_;chaigct@rl stq

mechani cal streng ¢ i nventive ‘aphragnms' ked? be??er
than that of PerdilsyHeadis Prafergid erbedigegér IRiSfetlﬂfe Wléﬂectru cally

driven, using the same nom nal power rating, at an elevated tenperature.

30 Theinv ntivether or med PAR ra rtic IarI sui_t,abl e
when requiT enBit Yo ‘?ﬁaéTFrd]'@gl Bre X%r%]fag%ﬁ)é’gté%%r% i gh i 5% t4 &mpFe in
use as di aph&a@mgfarr amd ﬁc#omﬁomw@xhﬁbudﬁ@ewﬂo@m Itthe?SmﬁIGtﬂIDhﬁne
capsules, in o] n t n di t

heari ng deV| ces Jﬁ Hho%%{:es f&r@% g?(?ra dsngfgiﬁht grog rﬁ’aﬁ? Eﬁ PDAs.
Anot her appl i @Mﬁ@@-s@@ct 5?-’01“5 Qﬂiéllﬁséwl%lﬁﬁé{l éerlér:at@hlkkoslhlm\fl of
the % data behpwrior amuuitssiaf, dyesmiand ssur f asd sl s @€, PeFgent agas by
wei ght, based on the solids content in the PAR casting solutions and/or of
5 cast PA fllﬁJsPﬁBé(Hlire(}otherefrom Al of the %data bel ow for anpbunts of
polyaryl ate are percentages by weight, based on the total weight. 10 For
the productio f i g S R fil | ai med
in claiml, fcq)"rh%ex Iﬂyﬁ%lb‘ye %qﬂr%?@h rrg}or maa tt’hjt%knefs n(wgsrfa?%m% g
irradiated witde i ﬁppalﬂ@d I |Qmﬂf€¥ﬂplYo i Fprroved deft@r mabPPi i, andndre
heat ed therebbarﬁq%ﬁ@llt}; YrHerardye tham Roovwen si5,advant ageous here,
because this achieves uniform heat “absorption and softening. The result is
t hat the

According to the invention, the excellent damping
properties (internal 1loss) of PAR films makes them
particularly well suited to the production of
thermoformed diaphragms as acoustic transducers for
20 acoustic applications, preferably as microphone
diaphragms and/or loudspeaker diaphragms. When compared
with known diaphragms composed of other polymers, they

have less “metallic” sound characteristics.

25 The mechanical strength of the inventive PAR diaphragms
is markedly better than that of PC diaphragms, and

gives a longer lifetime when electrically driven, using

the same nominal power rating, at an elevated
temperature.

30
The inventive thermoformed PAR diaphragms are
particularly suitable when requirements for

intelligibility of speech are high, for example in use
as diaphragms for the microphones or loudspeakers in
35 microphone capsules, in mobile telephones, in hands-
free systems, 1in radiosets, in hearing devices, in
headphones, in microradios, in computers, and in PDAs.
Another application sector is the use as a signal

generator.



inventive cast PAR filns can be processed nore effectively, and the
quality of the diaphragns produced therefromis inproved. 20 Amounts as

-small as 0.01% of a commrercially avail able - dye, such as "C. 1. Sol vent
Yel |l ow 93" or "Macrolex(r) Oange R' are sufficient for uniform heating of
inventive cast PAR filnms. The anount of dye nmay be 25 still further reduced
is use is mad qu gtf'r'etﬂbgngntéaté{m t w 2P | aflogsrandp ?r {i&gger% %By way
of exanpl e, fy C. 1. Solvent Ye W 93" s obtainable ffom BAY R,

Ger many vvlth tSh’é PrA@E tFanBr 80 PREGRIJAENT P | 6 g, ek UNBHARREAR

EAST CHEM CALso@@MEAl%ILﬁéht SautdheofrBt Nngxst ToN sckunsbar, aHBNESUot
215334, P Chi na, ﬁ&m CHI NA_CHEM Célh_%h Luxun Mansion 12 Fl./Suite G 568
Qu Yang Road “&finghai Zdoos P RS L SARA™al so fr om HONGVENT CHEM CALS
LIMTED, 35 X| nzhuhuayuan 32-203, N ngxi Road, Zhuhai, PR China. A dye

equi val ent t0x3G. Igf Sﬁhé’e@t aXek! B\é’l%%n ’forB%ﬁéun-E@e %@P}afﬁ‘ﬁ[é@e\f" 404",

obt ai nabl e from BASF, Germany,, or he nane So vent ow 202’ from
_ 8 ZHUHAI SRPMCERtedER ©X gedsht, Ewed 20/ EhepfotBii ¥RLIhtnt er nat i onal
Trade Centre, Zhuhai G ty, angdong Provi nce, PR China. 5 By way of

exanple, ol ex(r he ur chased .f rom BAY rmany. The
currentl yl(g/ﬁt EI(hQ E’(ﬁﬁ%‘%% U Fgr?smfﬁ he NL A JRF o ‘F‘?‘%é,
inter alia, n@ﬂﬂ?orﬁxinpml ol cl@imedf dat antasim t he advamag@d@s tef freedss of
which on 1nvent | ve, B £ashing, SOLUL! ons pe dgscri ed oli B .od atel 4t age

bel ow. Inventive PAR casting sol utions and/or cast PAR fi 15 produced

t her ef r om conprif¥@rge |t ohER bf tPhé“W@é’ednﬁﬁﬁoé"ﬁ@@léﬁ{}b’or a5k #BA- i oni ¢
pol yol surfach@attedNomh@me@ypol Yol suabaetant So@r eageageal hys NORLOHER

vater - SOlfé)le %alks neel§é %Cb:aggepotlﬁ/l(setgﬁueves uniform heat
absorption and softening. The result 1is that the
inventive cast PAR films can be processed more
effectively, and the quality of the diaphragms produced
therefrom is improved.
20
Amounts as small as 0.01% of a commercially available
dye, such as “C.I. Solvent Yellow 937 or *“Macrolex®
Orange R"” are sufficient for uniform heating of
inventive cast PAR films. The amount of dye may be
25 still further reduced is use is made of pure pigments

without auxiliaries and/or fillers.

By way of example, the dye “C.I. Solvent Yellow 93" is

obtainable from BavErR, Germany with the trade name
30 Transparent Yellow 3G", from KunsHan Far FasT CHEMICAL

Company Ltd., South of Bingxi Town, Kunshan, Jiangsu

215334, PR China, from CHina CHEMICALS, Luxun Mansion 12

Fl./Suite G, 568 Ou Yang Road, Shanghai 200081, PR

China, and also from HONGMENT CHEMICALS LIMITED,
35 Xinzhuhuayuan 32-203, Ningxi Road, ZzZhuhai, PR China.

A dye eqguivalent to “C.I. Solvent Yellow 937, “BASF
Thermoplast Yellow 104", 1s obtainable from BASF,

Germany, or with the name “Solvent Yellow 202% from



20 oxide) or poly(ethylene glycol) (PEO, polypropylene oxide), or

pol y(propyl ene glycol) (PPO, or poly(tetranethylene oxide) (PTM)), having
.the structural unit -[(CH)x-CHR-J - as g -common feature, where (i) R may
be H x may be 1 (poly(ethylene 25 glycol), (PEO); (ii) R may be CH3, X
may be 1 (pokyfyuroppkenengl gemirraryd PROY ), oktdiii) 2R/Fay bevéfbxigmay be 3
(poly(tetranme ide), ) PaJ yol factant s ly PEO
honopol yner s, Egﬁé%?ﬂﬁg %E%ﬁy ne%aggngeﬁl% ‘'ho rrzohpo ylma (réléﬂ{)'ut a%ﬁlg@%%ﬁ)&

copol yners of PEp®dacej nPBakFbiedl-ar bl ock copol ymers, and/or pol yner

m xtures thereof, with an average nol ecul ar wei ght bel ow 20 000. An

exanpl e of_ conmercial ly avail able poly(ethylene 35 glycol)-poly(propylene
gl ycol) bI%ckBé'opéﬂayYner%?i &% %f%ni c%&?cﬁé£%§%0" OFRBAFBA ormal; be

" Synper oni c( r puk8haspdadctom” Bhvern SERY@ny-. 9 Casting sol uti ons conposed of
PAR of the formula (1) in nethylene chloride, where each of Rl, R2, R3,
and R4, independently of the others, is hydrogen, Cl_4-alkyl,

Cl_4-al koxy, @hehatwgentlahdobhetreakieh comMmRscand HBTTS | Afle &ty of
the other, ispbydiegen Gofpikyl. Gledal lkaxw, phebilion®t halopem are
hi ghly thi xotropic, and cannot be stored in the ormofor%ead -t.0-use

sol uti ons-%i t REGESRGERGR: | 06 d@TESTHESPMT  (HdeTast i IR orl from
solidifying i antketdigenePARf @adfigel solutierst omage destaibeds, atn &he
conveyi ng sys?g%r isga%gebglbher S, or in the casting apparatus, it is
necessary to take conprehénsive precautions to ensure continuous notion
and to avoid "dead spots". 15 Surprisingly, it has been found that a dye

such as "C. | 1n3eh¥ert Yeld ops93ing" SOhVRAbn¥el 404y Z02L a0 PARMBEL DhEX(T)

Orange R'. acts as an agent with anti- thixotropic Eropertlgs when_added to
t he PAR(%gtiﬁgodggpgtﬂgﬁge%ﬁpm comprise at least one oif the dyes

mentioned and/or one non-ionic polyecl surfactant.

Nonionic polyol surfactants are generally nonionic
water-soluble polyoxyalkylenes, such as poly(ethylene
20 oxide) or poly(ethylene glycol} (PEO), poly(propylene

oxide), or poly{propylene glycol) (PPO), or
poly{tetramethylene oxide) (PTMO) , having the
structural unit -[{(CH,},-CHR~0]- as a common feature,

where (1) R may be H, x may be 1 (poly(ethylene
25 glycol), (PEQ)}; (ii) R may be C(CH;, X may Dbe 1
(poly(propylene glycol), (PPO))}; or (iii) R may be H, x
may be 3 (poly{tetramethylene oxide), (PTMO)). Polvol
surfactants are not only PEC homopolymers, PPO
homopolymers, and PTMO homopolymers, but also
30 copolymers of these, 1in particular block copolymers,
and/or polymer mixtures thereof, with an average

molecular weight below 20 000.

An example of commerclally available poly(ethylene
35 glycol) -poly (propylene glycol) block copolymers is
“pPluronic® PE 6800” from BASF or “Synperonic® F86

pract.” from SERVA.



Further tests have shown that nonionic polyol surfactants, such as

pol y(et hyl ene gl ycol)- pol y(propyl ene glycol) block copolyners, also bring
. about this effect when used al one. PAR casting 25 solutions to which one of
t he noni onic polyol surfactants and/or dyes nmentioned is added |ose their
t hi xot ropi ¢ preperitge ssollitisneo nsingersalal y;fsimsp:l idf eshe thermabd | () piAcess,
and the invent] read use. PAR castln S thns an tored fou sone
weeks. In 30 co%%?%sfl Fﬁé;ca§?|ng soFutléﬁglwn?h ho §§d|€?0n d? R,
surfactant andhglepshdesitdyanef| ddse bhbersusefsl pysigogeonpl @i-etyllefter as

little as a f%}w hQY S5 859@@10%@0%@%}1@%( seeg?c:rﬁxaﬁplae a 82 The
noni oni ¢ p0| yQ surfac ants and F%es ment | oned conpri se ot her

addi ti ves,> sucRg® tly 18%f | %nﬁﬁ?E”PARl@asPVﬁ§°§8Put|%hs ahdy br cast
PAR filnms pr ngeadldob@r efgtamydqnid Sealodghte, antk qnlgmmntmmcbcroppdcyol
surfactant. 5_Ln one %Brtlﬁelar emhadi meNt hlnvgg£ﬁve PAR ¢ étlgg_

sol utions ander cas | s © pro uced tﬁerefronl c9 nprl At "7 €387 one
noni oni ¢ surf sctlamionse| wdtddutf r omtibha .gr dup eovdskst tag pfepehy(ethgl ene
gl ycol) pol y(:a@,qayﬂgergeoﬂm/mm £204 gglmetﬁvﬁgethyleﬂg axhde), JO yhere

the surfactants _nmentioned may be used in the form of honopol yners,

copol ymers0 ofed| gk WA HRFHIS quﬁﬂkﬂﬁﬁﬁﬂI%Pcﬁh¢rFQWM?X%ﬁ%1%YS%€m1xture
In one parti cuhartueprﬂflafém egkodimenthe | aygaLhYE d}}ﬁ&ra;léﬁastlltngls

sol utions and/or cast PAR I g; pr oduced %ggre ron1co€gr|se at | east one
pol yet hyl ene- "56I5FopY| %e Br6ciE Chpotymer W t REaR*AVePage Sol BCraF
wei'ght of frormodtQadots I@tGOR a0 Itw eveigdartieed apbyspr.ef erred

enbodi ment, inventive -PAR casting solutions and/or cast PAR filns

pr oduced therefron1conpr|se a dye, such as "C. 1. Solvent Yellow 93",
"Sol vent Nel | SWrPEAE1ngl v NakE ol r PeeRanfRITe | thakd/ 8r BEpELSE aas
noni oni ¢ pol yek .gurf getiakht syehilas 937, “Solvent vYellow 202”, or

*Macrolex® Orange R” acts as an agent with anti-
thixotropic properties when added to the PAR casting
solutions.

20
Further tests have shown that nonionic polyol
surfactants, such as poly{ethylene glycol) -
poly (propylene glycol) block copelymers, also bring
about this effect when used alcne. PAR casting

25 solutions to which one of the nonionic polyol
surfactants and/or dyes mentioned is added lose their
thixotropic properties. This considerably simplifies
the casting process, and the inventive ready-to-use PAR
casting solutions can stored for some weeks. In

30 contrast, PAR casting solutions with no addition of
surfactant and/or of colorant loose their usefulness
completely after as 1little as a few hours 1f stored

without motion (see example 11).

35 The nonionic polyol surfactants and dyes mentioned may

comprise other additives, such as TiO;.



25 "Pluronic(r) PE 6 800" or "Synperonic(r) F86 pract.". Inventive PAR
casting solutions and/or cast PAR filns produced therefromconprise PAR of
.the formula (1) as clainmed in claim1l; and-al so conprise a dye and/or a 30
noni oni ¢ polyol surfactant in an anmount of fromO0.001 to 2% preferably in
an anount of ﬂmm@i@*@l RAR 0cd 8% nFThe odyet iamd/ cand hexr noastoma®R pbi Yo

surfactant m ucguss gf@ &w %ﬁﬁxgas%xqukﬁﬁa'ﬁh F&EOEP @@ +n§§

acet at e, th ene chl ofT de parti Feular | y prefer ene
chl ori de. In @ﬁéyﬁrleﬁéﬁrrfé@téﬁﬁodl ment, the dye, such as "C | SoI vent
Yel | ow 93", "Sol vent Yell ow 202", or "Macrolex(r) - 11 Oange R' itself

conpri ses nQni oni ¢ poI urfac a ch as "Pluronic(r) PE 6. 800" or

" Synperom%(r JF8B™Br ks tlc na‘i’r&%?éildqe&%ol vé&veﬁ‘tllﬁg Fé%m%?s%“?ﬁxture

therewith. 5 Foduftdomsi nawki/okr t hestdyePaRd/ ﬁ:tlmb_e povduosd c pPokyetrom

sur fact ant 'Sc%ﬁ;ﬁagé | Bk 1he D E%ﬁ@sh!ﬁgoag HkgReaBLht th§e9§é¢é&d
Fera

anount has been feached I's pre a solution in net ene
chloride. 10 E&c#nofher EF@P@rr@GnéﬁﬁéaﬂﬁenPf thely{ethnbeee t%%YC%bh i oni ¢

po: yol surfacba;nty p&o@yqeemes@qu&ﬁ )i rFl) ESE pdTBf Wé@&n@iﬂﬂéﬂ@ é@g@%)las

sol vent fo atlo t he castjng_sqlution u e

concentra éo %P% &r‘?{ 9-\%1qu|51 TSR “%8’ 3%9[ gtred rf'nrrelf%ﬁ?/l Prem

chl ori de extepnd frl’mmdgﬁl%}trmﬁme topelymérsol ubrl i thiockheycapel pneter abl y

in the range lfn(iqt;pl‘lﬁhtlg@?)% F e ClANAGP K- TARTA I pge&l grably in the range from 20
r

to 24% 20 In one net produci ng t |ap agns, the heated and
softened PAR filns are deforned by neans of thernmoformng in a

t her mof or m ng 7ADIckhe %amxeﬂaﬂ@xm@rﬁéa sexﬂt@aalb@e@@himwv@ppmi ng
air press %g 25 or, vacuum, or u5|1hcg{a mechani cal ram, The t her po- éorm ng

processest fray &F%&nge SIPRSHnRA 9on GRER TAR ims produce

therefrom comprise least one polvethylene-
polypropyvlene block copolymer with an average molecular
weight of from & 000 teo 10 000.

20 In one particularly preferred embodiment, inventive PAR
casting solutions and/or cast PAR films produced
therefrom comprise a dye, such as “C.I. Solvent Yellow
93", “Solvent Yellow 202", or *“Macrolex® Orange R”,
and/or comprise a nonionic polyol surfactant, such as

25 *Pluronic® PE & 800" or “Synperonic® F86 pract.”.

Inventive PAR casting scolutions and/or cast PAR films
produced therefrom comprise PAR of the formula (I) as
claimed in claim 1, and also comprise a dye and/or a
30 nonionic polyol surfactant in an amount of from 0.00L

to 2%, preferably in an amount of from 0.001 to 0.15%.

The dye and/or the non-ionic polycel surfactant may be
dissolved, by way of example, in acetone, butyl
35 acetate, or methylene chloride, particularly preferably

in methylene chloride.

In one preferred embodiment, the dye, such as “C.I.
Solvent Yellow 93”, “Solvent Yellow 202", or “Macrolex®



one another. The preferred nethod for the heating procedure is 30

irradiation with infrared light. The finished nol ded di aphragns nay then be
.cut out from the filmby neans of a nech@ani cal process, for exanple using
a knife or a stanp, or by a contactless nethod, 35 for exanple with the aid
of a water jebrangefra | aseselfThe ampgeised aphet agmecaienpref eralilywelst anped

out  or Iasersur%a &g Th%ﬂﬁﬂ}er ggrlph%ﬁXngﬁukﬁf d'?ﬁhéagg§”nayc%hen be

bonded to a suppor r| ng corposed of plastic or metal and to a coil wth
connecti ng cohfwepercahd®i FSfalnwafrt ds aapdl chephdife & aphbaeeh ép the

| oudspeaker dEapRragny SntRoetbern-thianper manent nmagnet into appropriate
apparatus acting as a transducer or generator of acoustic signals. To

produce cast polyarylate filnms, the inventive 10 polyarylate casting
sol uti ons sar eTRgplfoed by nelahsh otha styiet abldy @asthagndevicaito plstdist r at e,

| ed f t pst ft ,
G rea fully. T4 TRCBRBC ot | EOTS7 Senbbl ot amcnetot iy POt by

means of a suum‘abletbasﬂﬁﬁgrdévﬁméuﬁﬁ dost beepl ageched 4 sglrassd siEir at e,

predried, peelgd-ayay, afgucibnalhymdthpde£8 theofegiled residual solvent
concentration. 20 In another preferred enbodi nent, the cast filmis

applied by neans of a suitable casting device to a continuous substrate,
predried,1opeetrd a’:nnﬁmezan@reffieﬁr&leldy anbediment he wtesi Agd rasddoml 3@ vent
25 concentratjon. anat her prefer odi_ne C n

substrate is A%t é%?l%a?o ?gh Susrfra C%ta orgr) qoI |§}%ed Jé?lsogg%&srle anc?E has a
| engt h of frome2BylengO0hirradea BEhad sﬂ@hth maer $hei mueparsttaan rol |

of Circunferegfethe PAR casting solution.

15 Suitable concentrations for the inventive PAR casting
solutions in methylene chloride extend from 10% to the
limit of solubility. They are preferably in the range
from 15 to 25%, particularly preferably in the range
from 20 to 24%.

20
In one method of producing the diaphragms, the heated
and softened PAR films are deformed by means of
thermoforming in a thermoforming mold. By way of
example, this may be achieved by applying air pressure

25 or a wvacuum, or using a mechanical ram. The thermo-
forming processes may also be used in combination with

one another.

The preferred method for the heating procedure is

30 irradiation with infrared light.

The finished molded diaphragms may then be cut out from
the film by means of a mechanical process, for example
using a knife or a stamp, or by a contactless method,
35 for example with the aid of a water jet or of a laser.
The molded diaphragms are preferably stamped out or

laser-cut.



from5 to 25 m Particularly in the case of very thin filns with film

t hi cknesses < 20 ~um it can be advantageous, for 35 increasing the
.stability of the inventive cast filnms .apd for avoiding strain due to
tensile stress during the further processing of these filnms, not to apply
the cast fil mhd reatky tpeonphetyt hef suhsd r atiephrentrisonedy buent obappl y

It to an int eEDgE el?ldl &d! l%rf:{\lﬁg%gtl F1 gld%snﬁ@%é'%t 8? ?)riatsrﬁgcaccgf‘]alln taki | m

substrate. e pre perio i'nt er media
may then be pad e apaygcidgettdr @pphethengasentalcmst r gmd henaca Lhed

substrate, anddhe castrbhinEry ahgpaubiact 88 t 0ohil Refl YhNGH185
described. It is of I|ttrlg i rrportange Egﬁe V\het?}ergg%?j a/nen t%‘% |%%rgnt|ve

cast film?s $OF&EEd Witdin the RHUBIEY at®P95¢tm RS i ntRPHERT 428Sfi | m
is preferabl wopeuaduent adtdids taagetdertyandrhider | nventdgaeersast fofm and
then further R %%%%sl%d sm(])q%al% one preferred enbodi nent, the internediate
filmused conprises a film particularly preferabl y a PET film
15 I n one preferred enbodlnent the predrying process preceding the

peel i ng-away af, ”‘ﬁrcﬂi@é@f ”Bst:' | P‘b&?&%ﬁa@éac%ﬂhﬁsem | ohd hr ogln t pHeared
irradiation or _mcrowave irradia or electrical. heati

n

i ndi rect 1 49 t hPOUFIRTYIRAC CAR TR OB Lo 45F GHEP st &y é'ge%"h%o?if nent ,

t he sol vent cmtle;@nol@‘ th%tlﬂé\R cﬁwm@f teer aeeﬁuhsngp:eaiw | peklled Saw@y15%
In anot her ferr d emhodi f| na t desired_residual
sol vent conce AL | %al?élss raacéE |aﬁ 225 hepa‘?acfcg ar%ylpﬁfdéfgbllnﬁét ?Wrgough
di rect and/or tlhmh rdemed tfedthyng The material is particularly preferably
unsupported during final drying. The nmethod of heating nmay be direct,

t hr ough |nfrared 30 and/ or mcrowave heati n% and/ or indirect, through
In one particular embodiment, the cast fllm is applied

by means of a suitable casting device or doctor blade
to a glass substrate, predried, peeled away, and
finally dried to the degired residual solvent
concentration.
20

In another preferred embodiment, the cast film is
applied by means of a sultable casting device to a
continuous substrate, predried, peeled away, and
finally dried to the desired residual solvent

25 concentration.

In another preferred embodiment, the continuous
substrate is a steel belt which is matt or polished on
cnne gide and has a length of from 20 to 100 m, or a

30 polished or matt stainless steel roll of circumference
from 5 to 25 m.

Particularly in the case of very thin films with film
thicknesses < 20 um, it can be advantageous, for
35 increasing the stability of the inventive cast £films
and for avoiding strain due to tensile stress during
the further processing of these f£ilms, not to apply the
cast film directly to one of the substrates mentioned,

but to apply it to an intermediate £film which is



contact with air at a controlled tenperature. In one preferred enbodi nent,
the PARfilmis transported at a speed of froml to 20 mimn, 35
.preferably from2 to 5 mmn. During thig3process, the final drying may be
carried out at a tenperature in the range fromb50 to 200C. The average

t hi ckness of deaduabeshtdvetPARaEEhal abubstiracef.i Bdtedr vilng pre@es$ngs

from5 to 200 S content j 1.89¢
sRBidd Sagok¥eRbacoRban! Dot BEnbsloue 1 &% <pdd (I T PR i zed

properties of the inventive cast ns my
t hrough coati B§SLleBy argy d?oqeé‘%?dspl"éltft He¥e Tt |3?Pg]§“n%]9orbeﬂé\%p¢¢‘é‘élalr om a
solution 5 or stakerte, fcsrrm ofha tastnates- Qayf HeMAibjeiidmt esl- final ayer.

I n anot her odi.nment ese_c n ma e,achieved b trusion
coati ng, becgggglpﬁé Fﬁﬁ%ﬁ S %ﬁbh %eéﬁ§ %é?g}ﬁn&@@Q§F%@%? €ERanpl e,
the coating m@pﬂhﬂnPﬁndlwbenvéhﬁmannﬂqnxgppm@pErfuém i) Expapsesdof

met hods of solf%hpntﬁeatfn%xa{e%m@é ehlxﬁFplT'h%atiRE'errg?&{QE blegde, ;s

application, appllcatlon suita utions for

sol ution coatPﬁ& &ﬁéﬁ%ﬁ UgKs BF %xﬂ%ﬁﬁ%ﬂ?ﬂﬁﬁ%@??%%ﬁtHEt%ﬁ savarkEivates in
sui tabl e sol vealss fRithimancorpesedofthePEpBR@sBU are suitable for
Ianlnat|0f coating. For lam nation, use may be made of unstretched or
nono- %laxially stretched cast filnms, or of extruded filnms, by a

met hod mhlch By myeaﬂﬂnﬁeﬁnﬁﬂiempqﬁﬁmenhﬂnkheﬂsnﬂmrmé@ﬁamﬁﬂﬁ$lmnu@edmeen

the individual./ IS for 14T p I tion
of adhesive a esive Ianf%atlon) or true anlnatloﬂﬂkéaroug égp%ggatlon

of pressure a d1lHeat. After the dryi ng process, and, where appropriate,
after 25 a further coating process and, where appropriate, after

pre-finishing, for_exanple thraugh rol.l tin the inventive cast PAR
filn1nay,P%s ggécppﬁedg§8§$§Fe§e e?%?éﬁ@?n%rocgggedpfﬁdEYfﬂ%rﬁB?%?ﬁfﬁg
appar atus to greeeddngphitegmeeeling-away of the preformed film takes
place directly through infrared irradiation or
microwave irradiation, or electrical heating, or
indirectly through contact with hot air.
20
In one preferred embodimenit, the golvent content of the
PAR film after peeling-away is from 5 to 15%. In
ancther preferred embodiment, the final dryving to the
desired residual solvent concentration takes place in a
25 heatable drying cabinet through direct and/or indirect
heating. The material is particularly preferably
unsupported during final drying.

The method of heating may be direct, through infrared
30 and/or microwave heating, and/or indirect, through

contact with air at a contreolled temperature.

In one preferred embodiment, the PAR film is
transported at a speed of from 1 to 20 m/min,
35 preferably from 2 to 5 m/min. During this process, the
final drying may be carried out at a temperature in the
range from 50 to 200°C. The average thickness of the
inventive PAR film after the final dryving process is

from 5 to 200 pm, its solvent content being below 1.5%.



30 Exanples Al though conplete disclosure of the working of the present
invention is provided by the inventive exanples 1-13 given, the clained
.variations in the process 35 paraneters g/ so nmake it possible to carry out
nunerous ot her inventive exanples. Exanples which are carried out by

i npl enenting these variations defined within the Description and within

the clains arg.Ln .Q _be - : as._nv | Ve, lLes dto
fall within tﬁ%% ?%%g’%%&?%& ocffeq‘;fll %nggggﬁg?gepgtagr%t e%%)%l ?%:g%?gﬁlf—&Exbg&npl el
5 The product #enlbathrgiere wesigdeekg BhrowipoldaayintGD” Bgolwayylsie from

UNI TI KA, havi Bgatpeef oridka Hohtindkenty e =a81 FefBroff% &= B1410gsn and
R5 = R6 = nethyl, which were weighed qut into 2 Q62 k f met hyl ene
chl ori de 5andc%i EgbﬁvEHedSP?ﬁ‘gC’tﬁhg GUFSE t6A 9 T3 Som “tture and

a further 3 hlated9Cia tdnetidt nenbsdisehnts i hes300copoing£. haySa ment

Yel | ow 93" dyg_from. E led | or [ [ irring
of the m xt ur%‘.e ‘?%gpl seg'lg\léds% %\gén}ftelﬁ'fsqoc%qj tﬁ%éﬁ%%’ue&%%ggggﬁg%%&ﬁh%&
| acquer was ubed tbighodpeatfitasisfardecknss wa00 damsarmdumigit h Hisout 110

cm Exanpl e ZCJQ@i%?Oﬁﬁgt EQPchal Chmpl-g6e Wahe 688Kk Ingf prébEptyaer 100" 20
pol yarylate from UNT TI KA, having the formula (1), ere RL=R2=R3 =FR4
= hydrogéﬁJ and R5 = R6 = nethyl, which were weighed out into 2 062 kg of
met hyl ene chl exagpleandofli ssediueis dwf ngotltheieaur seadvind hwpd rnadmMer
tenperature and _a.further 3 h at 39C w.th c [ 25 stirring, 300 g of
"Macr ol ex(r) ‘E‘P%%‘éaﬁzwaye f?Sr%EgﬁYE ad\%/er egg’%&g%%‘l%ﬁoflhe f &fm o%’pﬁoa%ler
during stirriagpbicehéonm xtEraw e soi dssvonebhe ofsehetiemguerfonas

22.5% The | acguer oWesdit8thd OaPE Oduaatibhd® Of EBhekPEERandl0 @pANd
w dt h about 110 cm . . ,
15 or of acrylates in suitable solvents. Films composed of

PE, PP or PU are suitable for lamination-coating. For
lamination, use may be made of unstretched or mono- or
biaxially stretched cast films, or of extruded films,
by a method which brings about lasting and adequately
20 high adhesion between the individual layers, for
example by means of an additional application of
adhegsive (adhesive lamination) or true lamination
through application of pressure and heat.
After the dryving process, and, where appropriate, after
25 a further coating process and, where appropriate, after
pre-finishing, for example through xoll cutting, the
inventive cast PAR film may, ag described above, be
further processed in a thermoforming apparatus to give
diaphragms.
30
Examples
Although complete disclosure of the working of the
present invention is provided by the inventive examples
1-13 given, the claimed variations inm the process
35 parameters also make it possible to carry out numerous
other inventive examples. Examples which are carried
out by implementing these variations defined within the

Description and within the c¢laims are intended to be



30 Exanple 3 The production batch size was 300 kg of "U Pol yner 100"

pol yarylate from UNI TI KA, having the fornula (1), where RL = R2 = R3 = R4
.= hydrogen and R5 = R6 = nethyl, which_3pswere wei ghed out into 1 100 kg of
met hyl ene chloride and dissolved during the course of 3 h at room

t enper at ure amégarfiedt hey Bnheﬂtlﬁacewiambléantainwow faIL'M FalifGhin3 2 1ge Of

"C. 1. Solvent YeI I owf93" % %tEE%mOfB%YER vere dge %;he form of powder
during stirri ng P16 5F °thie "'m%t dre. hfﬁepso I E)Bntlgﬁ 8t he | acquer was
21.5% The | acquer was used to produce filnms of thlckness 20, 25, 30, 40,
60, 80, and 1@QadpAe @and wi dth of fromabout 5 110 to 120 cm Exanple 4

For products cast by a manual process, fromO 3 to kg of Iacquers
with from2s FHE2RHOFHIGHHER QEHENS1ZR Wast & Od)ré‘;%r‘éﬁ By R oaeri HRP

" U Pol ymer 10061RARY Bem WMok KA;IThfnanw rtmxthegfahaulfarﬁlh)la, wher ewidre R2 =
R3 =R4 = hy H_OQERzandRR5 t hyl n.ned hyl ene chl.aride .over the

course of 3 h™at roomterrperature %nr eﬁfurrl r 3 at %9 3(/&l’th 1330?’1 i nuous
stirring. TheweSel aceimred f outproduct € O&St kby @ naetaly lpnec eslsl oxcodpri sed

0. 01% content _@fg " %lSSCﬁQ/le\é.entqu.LelﬂdDW e gé‘ﬁrsgheokacgu?{ S V*ﬁe%f&?fﬁd to

pr oduce products cast a manual process_in DIN A4 faormat,
t hi cknesst? beFﬁ@pﬁF@ﬂﬁurs 1819 0 éPﬁth% Bxahptle 39 Sr WA RS BHseUDY a
manual processtiftamgQ. Bd® g 208 kg aof. | geyuens widll dw 093 15ay@ 2dd6mol yner

content were_prepared b sol vi " PoI 0" PAR.from 25 UNI TI KA,
havi ng. the. 1 oIS ase YAGRE°Re' i, 1548 dFRpobdly SR’ R R lad AN
met hyl, in nevllyldmre oikosrde Tbeersqlhelscomrszem:f 8t hthe Neaqueanperat ur e
and a 22.5%.

15 The lacguer was used to produce films of thickness

100 mum and width about 110 cm.

Example 2
The production batch size was 600 kg of “U-Polymer 100"
20 polyvarylate from UnIitika, having the formula (I), where
R! = R? = R} = R* = hydrogen and R® = R® = methyl, which
were welghed out into 2 062 kg of methylene chloride
and dissolved during the course of 3 h at room
temperature and a further 3 h at 39°C with continuous
25 stirring. 300 g of “Macrolex® Orange R” dyve from BaYER
were added in the form of powder during stirring of the
mixture. The solids content of the lacguer was 22.5%.
The lacguer was used to produce films of thickness
100 um and width about 110 cm.
30
Example 3
The production batch size was 300 kg of “U-Polymer 100*
polyarylate from UniTika, having the formula (I), where
R! = R? = R® = R* = hydrogen and R® = R® = methyl, which
35 were weighed out into 1 100 kg of methylene chloride
and dissolved during the courxrse of 3 h at room
temperature and a further 3 h at 39°C with continuous
stirring. 32 g of “C.I. Solvent Yellow 937 dye from

BavER were added in the form of powder during stirring



further 3 h at 39C with continuous stirring. The |acquers for products
cast by a manual process 30 conprised 0.01% content of "Mcrolex(r) Orange
. R" dye. The lacquers were used to produgg products cast by a manual
process in DIN A4 format, the filmthickness being from15 to 100 pm 35
Exanpl e 6 For ofgr aduct sigeste by TRemaaidldsprasessnt f 60meBel @ qubiO kgs of

| acquers with fl’%l;[] 15 to 24% pol ynmer content were prepared by dissolving
" U Pol yner AR from UN TIKA, having the formula (1), where Rl = R2 =
R3 = R4 = - 1Thehyidrasymr arek Resed Reo=pmetlhyk, fildmsetdfy| Breckotds i 2@, over
the course of & hagt QBM R TREY Al 20 18, faHd Refach b ate39E yhide
conti nuous stlrrlng l'dcquers for products cast by a manual process 5
conpri sed ®. 019 c &t é#0 &™-" Pl uronic(r) PE 6800" surfactant. The |acquers
were used to produce products cast by a manual process in DIN A4 format,
the film thi nes b ing from15 to 100 pm 10 Exanple 7 For products cast
by a manual 5‘85‘? rom0.3 to 2.0 kg of lacquers with from15 to 24%
pol ynmer cont erﬁbr V\predQCEparwtbybdi ssomamg Ll UePotgaer 1HOGSm PAR3f r om

UNLTI KA, havipg of R T MU anldls whehesRln=1B82 5 Bies MQA&M@'&%@&&“C’ RS

= R6 = nethyl, in nmethylene chloride over the course of room
terrperatuWa aW@r® fRFeRered Pyt 3§8°0WVERIC o 1RRISIRE %1344 | n§ARThHErOM
llacquers for m@ﬂmt shaashgbyha feemalapraseswheeenntisexf & G01% gbdntent of

"C. 1. Solvent_ Yellow 93" 20_dye. Jhe Iac ers wer e u d duc roducts
cast by a mafy: ﬁre@ce%%g R DN i4 ’r’o?“r?‘a The®i MR ﬁgsé)hf%ﬁ from

15 to 100 pm oEeanplkéed8 26uFee pebduttls st Hppna rmmpalrapu@eesandfr@m 0.3
to 2.0 kg of ¢ Joral W'hth ftro'i’{%? t Q1 2A% PBLYTRhGON P rr YREE PEgRAred

by di ssol VI ng ol yner PAR from
lacquers for products cast by a manual preocess

comprised 0.01% content of “C.I. Sclvent Yellow 937
dye. The lacquers were used to produce products cast by
a manual process in DIN A4 format, the £ilm thickness
being from 15 to 100 um.
20
Example 5
For products cast by a manual process, from 0.3 to
2.0 kg of lacquers with from 15 to 24% polymer content
were prepared by dissolving “U-Polymer 1007 PAR from
2=R3:R42
hydrogen and R® = R® = methyl, in methylene chloride

25 UNITIKA, having the formula (I), where R* = R

over the course of 3 h at room temperature and a
further 3 h at 39°C with continuocus stirring. The
lacgquers for products cast by a manual process
30 comprised 0.01% content of “Macrolex® Orange R” dye.
The lacguers were used to produce products cast by a
manual process in DIN A4 format, the film thickness

being from 15 to 100 um.

35 Example 6
For products cast by a manual process, £from 0.3 to
2.0 kg of lacguers with from 15 to 24% polymer content
were prepared by dissolving “U-Polymer 100”7 PAR from
UNITIKA, having the formula (I), where R! = rR? = rR® = R* =



UNI TI KA, having the formula (1) , where R = R2 = R3 = R4 = hydrogen and
RS = R6 = nethyl, in nethylene chloride 30 over the course of 3 h at room
.tenperature and a further 3 h at 39C w gk continuous stirring. The

| acquers for products cast by a manual process conprised 0.001% content of
"Macrol ex(r) Grangerdy dye. RSThe Racgueds-wer e hlﬁednetmlyﬂreﬁﬂilcehmbﬁd&éts
cast by a 35 manual rocess |n %I format oolpne th| ckness be| ng

from15 to 100 pr pm II::xarrp 8 g5% or producxis cast y atrlrlﬁl:nuafL pr oCess,

from0.3 to ZXwRernf 3 dcqadrs 3\%1°tCh WiGm 15on6ipuongol gherrénat enThewer e

prepared by mr%%ﬁd@ﬂgl"EbP0|ég%ﬁuéQg" RARd r omy, UHVﬂﬁsﬁu£@v'Bgo&Q§s _
formul a (I% wher e = = 5 hydrogen and R5 = hyl, in
met hyl ene ehl GIFEEFLsRer PnBlEourPnE nO4t ro%Hf]E%‘ﬁ"‘p%@at lf’rEe aﬁﬁog

further 3 h atsu3FGEandrit .COTté NLAUGUSES T kg, ubled ﬂoaqgttamscéoprpﬁﬁdugts
cast by a man recess i 0.001% c S ro E 6800"
T 850%8 nERRE! SR QAOLI O, OLorRLE O s

10 surfactant cquers Were “used to pro pro ucts '’ cas "manual
process in DI NbAgsknssmtbeirige fudmml Hicc Kidds simbei ng from 15 to 100 | am
Conmparative exarrpl e 10 15 For products cast by a manual process, fromO0.3
to 2.0 kg ac&uers with from15 to 24% pol yner content were prepared
by di ssol ? mMer 100" PAR from UN TIKA, havi ng the formula (1),

where R = RZF%xR3pfoaéc€s Wac&togw and nbnsa IR6pFolekRY| | f1dm Mt Ryl epe
chl oride 20 over h{hecuse of 3 1taroom(LjL er e d a fur%he 3
at 39C with c rit @ousf)s{ FErRY°S W)g frogn g&%ﬁ%%c‘f%%%n?gﬂ e%éls
present in thedracqneeparfeor m{oduﬁtsglmgg bYU aPodyrued 10 @teFAR Theom
acquers Vel guised | BaREAdUERPIEATHENS G35t hoddmRaualxProGess £5 Ln DIN
A4 format thefllmthlcknes§ belng roml um Exarrple 1
15 hydrogen and = methyl 1n nethylene chloride
over the course of 3 h at room temperature and a
further 3 h at 39°C with continuous stirring. The
lacguers for products cast by a manual process
comprised 0.001% content of *C.I. Solvent Yellow 93”
20 dyve. The lacquers were used to produce products cast by
a manual process in DIN A4 format, the film thickness

being from 15 to 100 um.

Example 8

25 For products cast by a manual process, from 0.3 to
2.0 kg of lacquers with from 15 to 24% polymer content
were prepared by dissclving “U-Polymer 100¢ PAR from
UniTIKA, having the formula (I), where R' = R* = R* = R* =
hydrogen and R® = R® = methyl, in methylene chloride

30 over the course of 3 h at room temperature and a
further 23 h at 39°C with continuous stirring. The
lacguers for products cast by a manual process
comprised 0.001% content of *“Macrolex® Orange R* dye.
The lacguers were used to produce products cast by a

35 manual process in DIN A4 format, the film thickness

being from 15 to 100 um.

Example 9



The thi xotropic behavior of |acquer specinens fromthe 30 |acquers from
exanples 1 to 9, and also from conparative exanple 10, was observed at
imes after preparation of _the ready-to-use solutions. For
this, specinmens of each of the |acquers were
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hydrogen and = methyl, in methylene ch orl
over the course of 3 h at xroom temperature and a
further 3 h at 39°C with continuous stirring. The
lacguers for products cast by a manual process
comprised 0.001% content of T“Pluronic® PE 6800~
surfactant. The lacguers were used to produce products
cast by a manual process in DIN A4 format, the f£ilm
thickness being from 15 to 100 um.

Comparative example 10

For products cast by a manual process, from 0.3 to
2.0 kg of lacquers with from 15 to 24% polymer content
were prepared by dissolving “U-Polymer 100" PAR from

UNITIKA, having the formula (I), where R* = R? = R? = R? =

hydrogen and R®> = R® = methyl, in methylene chloride
over the course of 3 h at room temperature and a
further 3 h at 39°C with continuous stirring. No dye
and/or surfactant content was present in the lacgquers
for products cast by a manual process. The Ilacquers
were used to produce products cast by & manual process
in DIN A4 format, the film thickness being from 15 to
100 um.

Example 11

The thixotropic behavior of lacquer specimens from the
lacquers from examples 1 to 9, and also from
comparative example 10, was observed at particular
times after preparation of the ready-to-use solutions.
For this, specimens of each of the lacquers were
transferred into 5 different wvessels. After 30 min,
4 h, 8 h, 20 h, and after from 1 to 4 weeks, films were
produced, where possible, by a manual casting process.

The obhservations are given in table 1.

transferred into 5 different

0
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.1 Q4 T10v aw WD 2004/ 003062 Table 1 - 19 ;RCI/ EP2003/ 006905 - 20 Exanple 12
Tensile stress at break and maxinumtensile stress were 1in each case
eval uat ed for pdfarpleniepeci nens of thickness 30 Urn conposed of 3
different mat %‘relnaéli e %t&%%-sB’atP%%eaFl)cC-a@d urgalup &rﬁleté/l\?sll ellst[_TleéshsOdWere
in each case evaluated for 40 film specimens of
thickness 30 pm composed of 3 different materials

5 {PC-B, PAR, PC-A) using the Weibull method.

The characteristic Weibull statistical parameters are
summarised in table 2. The - specimen termed PAR
represents an Iinventive cast PAR film. PC-A and PC-B
10 represent specimens of cast polycarbonate films. PC-A
is the current standard polycarbonate for loudspeaker
diaphragms made of cast PC films. PC-B 1s composed of a

comparative PC material which was tested as alternative

to PC-A.
15
Table 2
Tensile stress at break Maximum tensile stress
Polymer (N E AT Oc,o On m E A Ge,o Cn m
[MPa] [MPa] | [MPal] [MPa] MPa]
PC-B 40 24.9 £ 5.8127.3 [25.2 |4.6 73.5 + 3.5 |75.1 (74.0 {24.9
PAR 40 30.9 £ 5.7|133.3 [31.3 6.0 77.3 £ 3.4|78.8 [77.8 128.3
PC-A 40 42.9 £ 8.7 |46.6 |43.5 |5.3 85.1 £ 6.1 |87.8 [85.9 |16.8
N: Number of specimens
O *AG: Arithmetic average with standard deviation
Ce,0: Characteristic strength (probability of break
20 63.2%)
O : Median strength (probabllity of break 50%)
m: Weibull medulus

The Weibull meodulil m, which characterize the homogeneity of
25 the materials, have the following order for the maximum
tensile stress and the tensile stress at break, rising m
indicating increasing homogeneity and less scatter of
measured values.
Maximum tensile stress: m (PC-A) < m (PC-B) < m (PAR)
30 Tensile stress at break: m (PC-B) < m (PC-A) < m {PAR)
When compared with two different cast PC films, the

inventive cast PAR film has the lowest inhomogeneity wvalues



The characteristic Weibull statistical paraneters are summarised in table
2. The specinmen terned PAR represents an inventive cast PARfilm PC A and
. PC-B 10 represent specinens of cast polLyearbonate filnms. PC-A is the

current standard pol ycarbonate for |oudspeaker diaphragns made of cast PC

films. PC- B i singonpesethef w@ticehpar akiye & mirebvabt Wi sh-wag ibasted as
alternative tao Pg— Ad 1% ZeO Table 2 Tensile stress at breakMaxi numtensile
stress Pol yrrernﬁ(a? D&’ " Gm n6 Aa CC, ~Gm M [ MPa] [ MPa] [ MPa] [ MPa] [ MPa]
PC-B4024.9 * 5.827.325.24.673.5 3.575.174.024.9 PAR4030.9

5.733. 331. 36. 1e31478.877.828.3 PC-A4042.9 8.746.643.55.385.1
6.187.885.916.8 N, Nunmber of specinens C cY: Arithnmetic average with
standard devi AAE6RIEE, LESLORRMREY PRt PE SEARFRYTh 290 obaBRTResfBMapEeak
63.29% Gm Medivaessbfengtlspeaiahakidnpbyeaf obr eak: 509 £iMm \Aidbukktmedul us

The Wi bul | Li i ich chatacterize the ho enejty of. 25.the

mat eri al s, hg&g e P%(f‘}%c:w C‘i:oréjgilr_gfor “Ehie Wnﬁ t?r#s)i'l e BF7e3s &Rd t he
tensil e stres®idt EFEeak)0¥9 sitpgratetBrdiviakinggi ndireadithgdhnguoyssrei tydand

| ess scatter SUESSHMA!l ¥es. ']{ggml;] H F M SAL S m
(PCG-B) < m (Pfgfl%wqu% Te‘%gs!'zl’l e s,tﬁ ?ess at reasgé%%%é)ggénm (,@é%A gnF’n (PAR)
When conpaf ed SRVERCPRBI®i f fEFEFOrBgEEaPC $MHE 10 e aRAy ePRY VEOTERStaPAR

fil mhas the l@aest forheosDgaehtd cHBLURS equipment]. PAR represents the

inventive cast PAR film. 5 different loudspeaker types were
tested, in each case using at least 50 loudspeakers per
type and diaphragm diameter. The loudspeakers were
15 subjected to various tests, such as repeated passage
through temperature cycles (from -40 to 85°C) at high
humidity, or prolonged exposure to 85°C. Each loudspeaker
was tested for the total period of 500 h under an
electrical load, using “pink noise” at the respective power
20 rating given 1in the data sheet for the respective
loudspeaker. The results given are restricted to
qualitative assessments, because the failures occur at
varying times within the test. Table 5 gives the
assessments and states whether the number of loudspeakers
25 tested differs significantly from the number of
loudspeakers remaining functional after the test.
Loudspeaker diaphragms made of the inventive cast PAR film
come out of the lifetime test at least as well as the
current standard mater_ial.
30
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13-113 nmmB0 pn¥- ++ 13-216 nmd0- 60 pnB-++ 13- 313 mmB0- 60 pnB- ++ 13-423- 38
mm0- 150 pnR24+(+)(+) 13-528 nmml00 pnil-(+)+ + = Lifetime test passed with
. mniml | ossegg Qﬁb4bb%%%%%e test passed with reseryahl,gBS00%/0desb@sSes 5
remai ni ng acceptable, - ifetinme test gﬁt _passed because o{ hi gh | osses
WO 2004/ 003062 PCT/ EP2003/ 006905 - isclaimedis: | . A
t her nof or red di aphragm nade of cast polyarylate film at |east conprising
one ponaryIaW@aﬁa@ﬁnﬁlélmﬁdbﬂﬁuctural unit of the formula where 2 3 each

of R, R, R, and R4, independently of the others, 10 is hydrogen,

Cl -4- aIkyI C 4 al ko hal oge each .of a i nde endently
of the ot her, & Jﬁ%g-OfQﬁm%é’$%§$hr%?n4m3ﬁEo? ﬁﬁgky?él¥9r% Fogen. 2.
The thernoforﬂedndraphra@ﬁaas ot @ripreds iy claaiem Dolyarylate 1Eavhagaoaer|zed
in that R a@quC@uragngng@ch th%dege&@egtly of the others, is hydrogen
or Cl-4-al 3. The thernofornmed di aphragmas clainmed in cIa|n12
characterized inthat RR = R2 =R3 =R 4, and are each 20 hydrogen or
Cl-d-al kyl. 4. The thernof orgred di aphragmgas clained in af |l east one of
claims | to 3, characjerized\in tha R 6, |i ndependent|y of
the other, is Cl-4-al O parti I-thyl. 5. The

t her mof or med di aphr ag tate M. to 4 in a
00 pm 30

where

each of R', R%, R?, and RY, independently of the others,
10 is hydrcgen, Ci;4-alkyl, Ci.s-alkoxy, or halogen, and

each of Rs; and Ry, independently of the other, is

hydrogen, C,_4-alkyl, Ci_s-alkoxy, phenyl, or halogen.

2. The thermoformed diaphragm as claimed in c<¢laim 1,
15 <characterized in that R' = R? and R’ = R?, and each,

independently of the others, is hydrogen or Ci-s-alkyl.

3. The thermoformed diaphragm as claimed in claim 2,
characterized in that R* = R? = R® = R?, and are each

20 hydrogen or Ci_s-alkyl.

4, The thermoformed diaphragm as claimed in at least

one of claims 1 to 3, characterized in that each of R®

and R®, independently of the other, 1is Cis-aikyl,
25 particularly preferably methyl.

5. The thermoformed diaphragm as claimed in at least
one of claims 1 to 4 in a thickness of from 5 to
200 pm, preferably from 5 to 100 um.

30
6. The use of the thermoformed diaphragms as claimed

in claims 1 to 5 as diaphragms for acoustic transducers



6. The use of the thernoforned diaphragns as clained in clains 1 to 5 as
di aphragns for acoustic transducers - 24 for acoustic applications,
.preferably as mcrophone diaphragns andigr _| oudspeaker diaphragns. 7. The
use as clainmed in claim6 in mcrophone 5 capsules, nobile tel ephones,
hands--free systremacdiadie sa@,ll&a&rlbﬂg depsir@@arabggzdpagnemcﬁbﬁh@ﬁadi os,

conputers nd/ or si ators. ;8%1 casting solution and/or a
cast fllmpro%é—"é) @Txﬁc}argﬁ LEGSE SORPR9ESe  of the formula (1)
10 of claim1, charact erized |n that it conprises a dye, and/or conprises

a nonionic poI 2ol shl{é‘ actant 9. c[lg& gl yaryl gﬁglﬁasgl ng,s Llﬂy&iiglgggﬂg/ or

cast polyaryl ate filmproduced there rom as ained in clarm
char act er i 2ed GEPHAS + HEORbHE ohE&SBBPYEE . s ienderdaee isysi@nat edafiiom t he

grlou? consi stlswsof P ety | e'@evﬂéé@olj) h@é’%{yﬁ@zﬁ@@w fenﬁﬁgﬂsga{ﬂosand
pol y(tetra- OXi s used in t e rmo onopol ymer
copol ymer, bl 5 é’g:ﬁdrsyrr&% %r%% fresd & €T Sreferably in the
form of pol yet hyl ene- pol ypropyl ene bl ock copol yrrer 10. The polyarylate
casting sol utigon ag\‘d/ 8559855 DOl YA ¥ aty df/l Irm Qro d ctiher %{’85%8361

clainmed in cIa|m2 8 or characterize It conprise ye such
as "C. 1. Sol vémergfinagw 93omposksly et P@Mwlm obr thewaicrm@;@(rﬂbr ange

R', and/ ofocog i SRSiR momc@lalx%ct@@lﬁ@h slu{f@@&@n&t P rasesPldrgpec(r) PE
6 800" or " Synper oni c .F86 pract." he yar Iate casting
sol ution and/ P&t © %’eﬁ & SFHRIS @@ﬁé’é’ tSI’fE &At6Mtas clained in at

| east one of claims 8 to 10, characterlzed in that the anount of the dye

and/or of the yioni gaic SYI{AEtent, 35 PLEseRl | LALUTGD O%hd 2% cast

preferably fromO
polyarylate £ilm produced therefrom as claimed in claim

15 8, characterized in that the nonionic polyol surfactant
is selected from the group consisting of poly(ethylene
glycol), poly (propyvlene glycol}, and poly(tetra-
methylene oxide), and is wused in the feorm of
homopolymer, copolymer, bklock copolymer, or a mixture

20 of these, preferably in the form of polyethylene-
polypropylene block copolymer.

10. The polyarylate casting solution and/or cast
polyvarylate film produced therefrom as claimed in claim

25 8 or 9, characterized in that it comprises a dye such
as “C.I. Solvent Yellow 93”7, “Solvent Yellow 202", or
“Macrolex® Orange R”, and/or comprises a nonionic
polyol surfactant, such as “Pluronic® PE 6 800" or
“Synperonic® F86 pract.”.

30
11. The polyarylate casting solution and/or cast
polyarylate film produced therefrom as claimed in at
least one of claims 8 to 10, characterized in that the
amount of the dye and/or of the nonionic surfactant

35 present is from 0.001 to 2%, preferably from 0.001 to
0.15%.



12. The polyarylate casting solution as clained in at |east one of clains
8 to 11, characterized in that it conprises an anount of at |east 10%
.preferably from15 to 25% and particulasly preferably from20 to 24% of
5 the polyarylate. 13. A process for. producing thernofornmed di aphragns as
clainmed in claikns Theo gplfvaarplcass odtyaty| abbutibnsaas claiaigtedin nael ai s

8 to Ll charagler 2610 that hhe lQ capt pabyaculale Lil 18, ang,hegted
through irradiration "W th infrared |Id%t, Where approprirateée after a
preparatory pcegesssesuch anqwitl dutat neasihdl &% e preferalelvr fedmb¥Smeans

of thernof or mcRg Axx gi pea dbaphi @9DBr1y apdedbabonrrvhend appropsi abe,
subjected to finishin 5 processes. 14. The process for producing cast

pol yaryl at® fisPOdy3¢MaAhéd in claims 8 to 11, characterized in that
pol yaryl ate casting solutions as clained in clains 8 to 20 12 are applied

to a substrate, ar f his sybss t YyLRg
period, and a?g 't_hg‘n%??rc%%fﬁﬁfp%é% proceé%%%l%%mp%%qél "lélugm 14,
characteri zedclagmed timatclighaspdl vt yi aieore asas hgoebyaxy bmse afelappibed to

a continuous gyRStiRl &n Pankisyl & | Yopnaf erablya@esifey bal teph chpbs matt
or polished on one side, or a pQlished or matt stainless steel roll of

ci rcunf er€hce CafltomSlYF o5 He 36176, offe BPBEEds BY UM et #AI&FAPH 14 or
15, charact eniized | inthatefihe Jpgihtar yl ahereastipgrsot idt®Ns afaree apgl i ed

to an intermedi film.c cted tr d, after_a predrying
period, are pglgl%(%%rfgoa?ixa%r}t%%geg%ﬁe%vé}{]ﬁast ?\Igoqﬁnt%%%e%?ga’t eaIﬁ% I grlﬁ:‘?r Tthis
substrate, andedogmekledywirneans upfy thermoforming to give diaphragms,

and are then, where appropriate, subjected to finishing

15 processes.

14. The process for producing cast polvarylate films
as claimed in claims 8 to 11, characterized in that
polyarylate casting solutions as claimed in claims 8 to

20 12 are applied to a substrate, are peeled away from
this substrate after a predryving period, and are then
dried fully.

15, The process as claimed in claim 14, characterized
25 in that the polvarylate casting solutions are applied
to a continucus substrate, particularly preferably a
steel belt which is matt or polished on one side, or a
polished or matt stainless steel roll of circumference
from 5 to 25 m.
30
16. The process as claimed in claim 14 or 15,
characterized in that the polyarylate casting solutions
are applied to an intermediate film conducted con the
substrate and, after a predrying period, are peeled
35 away together with the intermediate £film from this

substrate, and are then dried fully.



