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the media, if too great, can inhibit accurate retrieval of data and/or damage the

read/write device.

Recent advances in high definition TV require a unique high density recording media
known in the industry as digital video recording (DVR, such as BLU-RAY DISC).
DVR disk assemblies generally comprise a data storage layer metallized onto a 1.1

millimeter (mm) thick substrate and covered by an optical film via a clear adhesive,
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SUMMARY OF INVENTION

Disclosed herein is a method of molding a disk comprising injection molding a
polymeric material to form disks according to a molding model comprising molding
parameters and molding parameter values; testing disk assemblies fabricated from the
disks for radial tilt change; creating an updated molding model based on the molding
parameter values that resulted in disk assemblies fabricated from the disks having a

radial tilt change within a selected range of values; and repeating the molding, testing



di sks for radial tilt change; creating an updated
mol di ng nodel based on the nolding paraneter values
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minimization of molded in stresses and concomitant increase in physical stability of
the molded disk is especially desirable for high areal data storage disks and disk
substrates. It has been unexpectedly found that certain molding parameters such as,
for example, mold temperature and melt temperature significantly affect the quality of
a disk substrate in terms of its physical stability, and careful choice of these molding
conditions results in a molded disk substrate having increased dimensional stability.
These molding parameters also have a significant effect on the disk’s feature

replication as well.



conditions results in a nolded di sk substrate having
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optimum molding conditions to mold a disk, regardless of the type of molding
equipment or the type of polymeric material used, to result in a disk having greatly

improved radial tilt change and/or percent replication.

Articles or disks are first molded according to an initial molding model. The initial
molding model may comprise initial molding parameters and their corresponding
initial molding parameter value ranges, which may be described as operating ranges.
The initial molding model may be created based on the known physical properties of

the material used to form the disks, such as a particular polymeric material. This
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injection; transfer point, the screw position that indicates when injection control
switches from position confrol to pressure control, and which may influence the total
amount of material injected into the mold cavity and the amount of cavity pressure at
the end of the fill and the beginning of hold; punch delay time, the time delay from
the end of the hold time or transfer point to when the internal diameter hole of the
disk is punched, punch delay time may infiuence the internal diameter hole size and
quality; air blow delay and time, the delay time for air blow and acting time of air

blow on the disk which is used to separate the molded disk from the mold, and which
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may be exposed to 96 hours of 80°C temperature and 50% relative humidity.

The results of the testing for a physical or mechanical property of the disks may be
compared to a selected range of values for the particular property. This information,
and the molding parameters that resulted in such a property value, is used to create an
updated molding model. The molding parameter values resulting in disks that have a
property value falling within a selected range of values is used for the updated

molding model.
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\mt]inhla ﬁ&icﬂﬁdtw&ﬂudﬁﬂngda nq ll[@adew&&tiahedlﬁﬁlc@l &t pliyishl ppkty value
gni ficant effect on the selected property wth a
laﬂé’@é ﬁmd?éfn%géd e deh H@o¥116975111a@\41@e9af?°1Eﬁatl%%ul&sma& Be i Fregust

adh&¥ t&?&ei chﬁﬁ%?ghﬁﬂsést o 1S bk Gablel S5 L Sis sk QR BiHIO] fLBGh
par amet at do 'not substantrally affect the
featwrel rep]ucadop oy grazéer tan oreeqah tccalboup O perdeng svitir greater than or

A D N T
mor g@légdg’t&?jnﬁﬁ)djﬁ eeatg;ﬁbeha]; BF EQRN tDRRP I hEEerit MdsEFRANER, 05 also
desirable that a disk assembly fabricated from a disk formed by the methods described
herein exhibits a radial tilt change value after 96 hours at 80°C of less than or equal to
about 0.5 degree measured at a radius of 55 millimeters. Within this range a radial tilt
change value after 96 hours at 80°C of less than or equal to about 0.35 degree is
preferred, with less than or equal to about 0.25 degree more preferred, and less than or

equal to aboui 0.15 degree even more preferred.

In one embodiment, a method of injection molding a polymeric material to form disks
is based on the molding parameters of melt temperature, mold temperature, and clamp

tonnage. A melt temperature of about 330 to about 370°C may be used. Within this
7



of nolding articles, testing the articles, and
creating an updated nolding nodel to optimze the
WO Ee23giznodel . The final nol di ng nodel provi ®€I/E004/022195
i njection nolded disk exhibiting a desired range of
physi cal or nmechani cal properties having val ues
rangd i madt @npetatoted gradterehimng equaTln@ abmit SdO¥d inpeliaredc adth
or physical propert | ue be .used to
reqlis Tk of R 9h MiPHRITh DPSc IFITE MBI QP EHeRCGISRREcH Bl
temBH%me afl l’é% fhah Qr eQﬁa] Qb s c0@NL R REA PORE Fess bilan! &t equal
desirable for a disk to exhibit a percent feature
to abey 356 At nwme pfefayredat er than or equal to about 90
percent, with greater than or equal to about 92

o BEASERRS R B0, A TGP e Bt B

molUQeﬁip@‘diuleQﬁ PRAGE Han M Squarefes6ieod tmdysbeah&ﬁ with greater
desirable that a disk assenbly fabricated froma disk

thawt g eragl Ioyabione 1 RECHB s radsedi vl 11 1ierepis reetermds Slgp within
tll!Srlﬁl%aA mtollci {enﬁalg?ﬂlg@a\f‘géus? %E)a%fS 1'25@11?1@0%%8{1@1%"%%9 Igle?gn deaf?th

or equa ree measure
ewﬁhﬁim&moﬂtsﬁbmuHQOﬁEhﬁmsmwﬂhmhjn this range a radi al
tilt change value after 96 hours at 80C of |ess than

r ual taq about, O. ree is ferre
A < Tas ah ook e ghouio 2srarmhy be Pirghrad srdrabbhonhae
abohie§§ tdRaRaPhe LYV 3RRYLnd- alﬁlagﬁ)gfoﬁﬁag‘évcgm 1R than or
preferred.” I n one enbodi ment, a net hod |nject|on

equm@bngt B psairghered, ovittagrsaienthan or fgvahtel |ab¢<t§ 20j lsort@as@@ned

nmol di n ara ters t te r at
Als§ T R Fa0 % ARER TR REF of losf Wb S REr RSt a0 By e
use@ ot le3Pak or Uo 2380 3@y figrabised. Wthin this 7 WO
2005/ 023512 PCT/ US2004/ 022195 range a nelt

enperature of greater than or equal to apbout 340C is
A ca?letm@f«' PEALO k 1 abkgpukds échnH%H’adrbee‘éfG%I Win labtbwtra@@otcool

tlm{r‘gﬁgl PTG Sxde £hs9 a‘%ﬁthﬁ Redolhis sr 516%18aﬁers than or

?1%9&
erature of fess than or equa 0 aboll
equplr &f ebaued] sedohlis ness prh&rredgr arglq pechter tthambo whud55Citnt €2

sec QR REET Sic AeIDld. GTRSTALULE 2l 200U 90 LMoo cqual
to 4LRIPES aAebbRisOhaPrRatRH, WiIRNIS! HRMUS! c§iil a;@%ﬂou@-@@(%eﬂ&%is
be used, with greater than or equal to about 110

prefgrred,and dess thanchr wiedd ta 48 Gt b pesopdemereraeicriafiso wit h| n
this range a nold tenperature of |less than or equal to

A hg@g)lflr%sst}'%d)g abgt}tglrt%fa% ﬁtelg)' IE]ch}lp mz!yeo%%s&ﬁ] alyififin ﬁﬁ‘y@ngé fhold

pr e
pressure of greater than or equal to about 5 kgflem® is preferred, with greater than or

equal to about 10 kgf/cm more preferred, and greater than or equal to about 15
kgf/cm even more prefelred Also within this range a hold pressure of less than or

equal to about 35 kgflem? may be used, with less than or equal to about 30 kegf/em®

preferred, and less than or equal to about 25 kgflem” more preferred.

Any type of article that may be molded from a polymeric material may be prepared.
In an exemplary embodiment, the molding method may be applied to injection

molding disks and disk substrates, including direct injection molding. WO 02/43943

8



A cl anp tonnage of greater than about 12 tons may be
used and preferably about 12 to about 35 tons may be
WORBHOZIM2t hin this range a clanp tonnage of gPEA{LSR004/022195
than or equal to about 15 is preferred, with greater
than or equal to about 20 nore preferred. Also within
to Acﬂﬁdsjire&ra@,egcmerﬁllamﬂ)esbﬂbmageiirett mekBng bamesst &g paidtictler, the

et GF KIS O D PRHFS 1 MIEUEH TP R tofABUuSs Spl O disk
sub@&@éétsua%sﬂ?v ONehs/THRY d@ aH§ Kk sWduRidd fEND ORI ANOGe BKE 00!
time of greatér than or equal to about 5 seconds is

preferred, with greater than or qual to about 7
Suitglele pabenamyreatpria finelpdas, podyvdr bgmefér erlyGandeneorthest paly(alisenyl

arof e AfESOR B R B PaRERTARE, Louliedsoane
polﬁéiapa@eonq@ ymyylinﬁrdusedporwnﬁlhed espollésads;0r peBdakrchi®onates;
about 20 seconds preferred, and |ess than or equal to
polygiwiul foness pebyrthstiemes;palydheranidess cepplymersebewps thgnds of
t
the R30ng, af @RI, JACKoHEA pEler TR HEfos Kbk den
and pbolkényk grfolean®) bisngst ef erred, wi th great er t han or
equal to about 10 kgf/cnR nore preferred and greater
than o o about, 15 even

I
The PR SOMGETERE e Tt el Samameaciig o P dad ol (gplene
ethelr)e&ﬁaoi)hﬁé?s aft%kl@}'ymte@s Oy RAe l%@fe/r}: Qi%elnﬁnﬁo&@lsu 868 block

l'ess an or équal "'to about 30
COp@irre!ﬁer rOédalkatirbd pesgaatich gampeursigualingl o aeﬂm!mc zemngmden@nd

polsTRG R <Gl A e REFSha bl Fupind ™ (kS R S1oe

fore@¥iQ AR e GROOPolERYlent BeeMPIpdi R aretieodh {m@r@ comprising
applied to injection nolding disks and
apigrgggthfg@@@maﬂ Reitsefi the famuidd) i nj ecti on erI ding. WD
02/43943 8 WD 2005/ 023512 PCT/ US2004/ 022195 to
gt al. generally describes a direct nolding
d8s. |In particular, the nethod of nolding can be
ed tlo injection nolding data storage di sks or
bstrates such as DVD, DVD-R, CD, and disk
ratgs for DVR, and the |like. Suitable polyneric
[ i ncl udes pol ycarbonate, poly(arylene ether);
onlyd&lkenyl I)aromatic); pol yol ef i ns; di ene-derived
pol ymer s sucﬁ as pol ybut adi ene and pol yi soprene;
pol yacryl am de; pol yam des; pol yesters;
whepxoh yies teaclc atrhcned edsit, qaohy@t herisddpbodvedy halogen, primary or

pol yet her ket ones ol yetherimd I t
secogﬁ@%dgw%\faﬁkyl (e.g., alk%r] cgntamﬁlg up toe?scar‘t%% a(t)o%gse Irjl?eny gl%g{kyi

aminoalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at least two carbon

atoms separate the halogen and oxygen atoms, or the like; and each Q* is
independently hydrogen, halogen, primary or secondary lower alkyl, phenyl,
haloalkyl, hydrocarbonoxy, or halohydrocarbonoxy wherein at least two carbon atoms
separate the halogen and oxygen atoms, or the like. Preferably, each Q' is alkyl or
phenyl, especially C4 alkyl, and each Q? is hydrogen or Ciq alkyl. It will be
understood that the term “haloalkyl” includes alkyl groups substituted with one or

more halogen atoms, including partially and fully halogenated alkyl groups.
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the foregoing; and the like. Preferred polyneric
mat eri al includes poly(arylene ether) and
WOy9NS/%F Renyl aromatic) bl ends. The term pol y@&IYUSEHE/022195
et her) includes pol yphenyl ene ether (PPE) and
poly(aryl ene ether) copolyners; graft copol yners;
Botiphbm@ao]ylmnendatchm])/melt pdy(ar-gamrethar) aandichidedk The preferred

horsG RV “ o st OG- hOry A BN g ) it Suiebl
copdli8is Athdeo PR bé}?b?yxﬁ&gpédn%ﬁﬂg alpol %f{"‘a%tlp}@ngu&f uh#€ in

foregoing; and the I'ike. Poly(aryl'ene ether)s per se,
comém@hﬁ:mowﬁl Bl §-tremethglohphsiyiene ethed umisd pt pojodlymers derived

fromstcéﬁé]tyﬁ{e]?ig?tméla gi g%-ldug?tmig{aeqﬁ) i\iw(th e%%%b%l lgfip(genol (1 Also
. 1lxcimd%de&%n§&@{d1Meﬁ@|eﬂwco1|i3£[11|nﬂﬁ,’f YnoMties SQERPRERMY LOMWBI: vinyl

al kyl containing up to 7 carbon atons

nmn;@n@?%m pqlwn@wsmh as pokysiywereis kgl welhaschonpled pehisayleng ether) in
whx&alcg %ﬁ{gog%é’?ﬁ?@ﬁ am&;\/ehﬁle%ﬁl l Q&?%ht Xga%%&?ﬁsr %@%%ﬁes

separa gen and oxy

heteamgic]eﬁaﬁﬂ @mla}s unldél@@ p&n:demﬂ Ixmdwdm@%&rﬂ withedhe ggmoxy groups
phe

ri r secondary | ower al kyl hal oal k
of t}% dﬁﬂé? osper) &ﬁfﬂ%&ﬁ% Hya#twéa?\r/ Bkﬁh@xw%@}%.w&l@t H’Q%&@Pl
pm)@gmﬁg@r % samfﬂéf(éﬁaigﬁ e@gaﬁﬁoﬂggg&%ﬁ%c ﬁ;qt Q.f%g%ﬂe of the
aboygh éhyf’e;-reé spdgiaafléne €heds adrk ypoJQ(agﬁddxmdiyl}fmnylgnm yadhreo g @nd
1 4 .1t will nd t.ood that the term
pobyEh s Bmr Ry bpsiete, b sa g1 &ﬁwzfﬁlaéplww (R Sugh B dhse

descfibed FPUS. MalDO8R. 8140NMBO0 kS ng\oleﬂgl B ti.@lHaYer@ne. Biakh Yga
hal ogenat ed al kyl groups. 2005/ 023512

to Bipggk/ai8R004/ 022195 Bot h honopol ynmer and copol ymer
poly(aryl ene ether) are included. The preferred

The gﬁsg}@%éﬁ?‘%ﬁf pﬁé&ae eﬁﬁéﬁ COH&I%E%: &ragg n?l %qlar weight of about

3 Oooetmcﬂ(mnﬁbmm nekydeity wﬂ@mlmopawgmres;emtmommar wletiiht of
ch units in _ conmbination wth

aboujé%) Of$q ﬁrpp ps getﬁﬁgﬁ%l an ek Ppereatipn ichreppatography.  The
poly%f?@@bé’ ) derd ¥ad as r%& p\g&%@ﬁ}; 'o?azmo‘aﬂ 090 to 2 out 0.60

yI phenol trimet hyl phenol .
decilifecy pﬁj@jamr(eﬂ/ghl ;y@%mjal}eaimudat()t?é)rl)o thont §|4|8| difg. rmnmalsmsd in

epar y ra tin aners _.or. pol ymers. suc
chiofRESREHCRTLY afaBlso a8 Y nu B RE T en P e 45 Tene
1ei§ta|ﬁ§ra) oNintrinsic viscosity poly(arylene ether) in combination. Determining
an exact ratio, when two intrinsic viscosities are used, will depend somewhat on the
exact intrinsic viscosities of the poly(arylene ether) used and the ultimate physical

properties that are desired.

The poly(arylene ether)s are typically prepared by the oxidative coupling of at least
one monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6-trimethylphenol.
Catalyst systems are generally employed for such coupling; they typically contain at
least one heavy metal compound such as a copper, manganese or cobalt compound,

usually in combination with various other materials.
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whi ch coupling agents such as | ow nol ecul ar wei ght
pol ycar bonat es, qui nones, heterocycles and formals
WO gD 2r eact i on i n known manner with the hy®@€@p2004/022195
groups of two poly(arylene ether) chains to produce a
hi gher nol ecul ar wei ght polynmer. Poly(arylene ether)s
Partculatifescfthpdlyteylcomttherdd foo msanygnppasss ag thosel weldsl coamprise

mol%& wgyvglgd%égﬁﬁ;{ng;ag%sgh@o 1&19& ngqu]il %hper )"Ishe aminoalkyl

radid@ iy tpi&d i IRABY lIRh@NY1IRNGosition to the hydroxy ghoup Products
et her-co-2, 3, 6-ti met hyl phenyl ene ether) such as those

cont@h@mgrsuple @md @ oupSnanc ehtaingg.bye nd@‘pm@@@g ) alsurmgrmteepmaary
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consﬂﬁieﬁfsttifahe mldgth\ie @fupﬂb% wactidn GARAD), ARG fRdqQBDy t are

units (amu) and a wei ght average nol ecul ar  wei ght of
4-hygdraibirhenyd 6od gooupedyeiswly elfaimet diom Fragtigsymgeyres in which a

i e N R i L
teru:ﬁyﬁlﬂlme‘d eidni.t ér subpentig rpﬁﬁpc(ldblll of Ihepp(ﬂfmeradnbheclﬂb@ uypically
conBEne g e %Oﬁ%%g PBETy Hei oLhs I @ﬁehli e R
leastvdm%%@%lﬁXm%aﬂ%@%é(ﬂt%ﬂﬁlg ﬁhhﬁSiQd; %%Ialehgvxnurg Sipdsi ¢

viscosity poly(arylene ether) i n conb
Determining an exact ratio, when two intrinsic
In ong gobedimicn’s ter polyosdenevdther) ﬁemen@syommhépolw@rrlh@e ether).

exact intri Vi sco ti es aryl ene et her
The §8e Y bR AS o RET ok & Teon Sb Fufilal bR Rouf BF e
poly(esgleni€@theMhehpel ylig Yd}ﬁlﬁlﬁﬂ Giyfd@cbays gifuBs tydi Ba&lihattivated by
prepared by the oxidative coupling of at |east one
CapPhiEh &’Hil oﬂﬂo&wgr"@ﬁﬁg |C&P}7&’éﬁrﬁ6<1‘fm dig @ cylgtion 6%,@91)1@ fer expmple.

ric By A TEIO By 008 Y0 08 LG, OBIGEA
cthezl)a‘.h&teby)medd&ﬁgvyr pmlvalltlngonrpm]m&l@ucflt]&Sp(ﬂymexpple—:tius and the

e S I (T T

Suit%ﬁ éﬁg%&g 2] 3de, Eﬁ%&ézﬁﬂfeaQtM s Weefli \Ml!lrh@&’élé! (@B RE acid,

‘ purposes are those nprise
or a pisdtiddeder ilvan@elat)f lapchgite dvee estaisdablioplic @@dtmdrﬂsnfgllally

saic e o B st RO BT I e 6 T RE hy O 5 5ryhe orm
“estdPloB 84l lylc a&@MbRIVANEorBpEhde ROwWBICAURS cAIBYk yLoRN bR ﬁ@l@oxy

by incorporating an appropriate prinmary
group, or both have been esterified. Suitable salicylates include, for example, aryl
salicylates such as phenyl salicylate, acetylsalicylic acid, salicylic carbonate, and
polysalicylates, including both linear polysalicylates and cyclic compounds such as
disalicylide and trisalicylide. The preferred capping agents are salicylic carbonate
and the polysalicylates, especially linear polysalicylates. When capped,_ the
poly(arylene ether) may be capped to any desirable extent up to 80 percent, more
preferably up to about 90 percent, and even more preferably up to 100 percent of the

hydroxy groups are capped. Suitable capped poly(arylene ether) and their preparation
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or secondary nonoam ne such as di-n-butylam ne or
di net hyl am ne as one of the constituents of the
WORPHEB Ve coupling reaction mixture. Al so fr@§EAHPG#022195
present are 4-hydroxybi phenyl end groups, typically
obtai ned fromreaction mxtures in which a by-product
are dpsshiberd gulnded SiasespPassting. 4, &8 tal Wit at al. and 6,306,978 to
]&ag(%gfr hal i de- secondary or tertiary am ne system A
antial proportion of the pol yner nol ecul es,
typically constituting as nuch as about 90 percent by
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dr ox nacti vated by capping
ey et oo A §hRarplsth ﬁﬁlﬁtjeﬁts"?fieﬁ A I dgfompasHion at
high @aiehAies [ OfheCXRBRSsitior REHORRBE RY rAURNhL hEPSRRelaBon of
desirably one that results in a |l ess reactive
prmv@}’w(faﬂcwr@nef al@tmean)d tlﬂaame@t;ctlpednj‘ca Aginone meﬁuémen@gxoup,

k|n ins,and the
whigh 955168 Bt R e o s BB o) Bepizer Coeice of
polyi &AL &t L Sontai rta’iﬂh@alﬁflp@bﬁhgs ABE HobyshilBlatd s bRIved to
exanpl e, esters o salicylic acid, anthranilic acid,
remgye AUy BEHIIO; GYOBES d@ Pkt invé qanmdeéﬁrmnahénydmyl g£reap of the
0 l.i a
po SR S R B AP SPRS A 1B Ao
The/@emu&é df hreraamo gtd‘uﬁ ahérla cap?ﬁig @rovades &qioilyf(yﬂylldheadie@j that is

|ncI compounds in which the carboxy grou
morﬁ;ﬁéﬂb hﬁ? 0GR PCBR o tRe AKX, EeSBIE R lég%w $88 at@ﬁ.ﬁl%}%%

| 4o, f | at es
s S St A s
salicylic carbonate, and polysallcylates |nclud|ng

Bas¢sbupor |th¢eﬁrremngggalw1ﬂylbcatap}sn em cto ctiaeseu gkilbahrpo tired srt ghaththe

cont%élgla%désoéﬁ(ém?e elﬂém g}sr%nfﬁ%{ 1'&}% 1&}3 B&Wgt Eﬁlog%aolyﬁﬁé)%ene ether)

resiBO bes@ltlyC kh@v g Sirre8sRE0E adfl Yarlatibgain RaLxEAN I G¥ts abrCancillary
When capped, the ©poly(arylene ether) nay be capped to

Chmﬁﬁ?lﬁ@§ﬁﬁable extent up to 80 percent, nore
preferably up to about 90 percent, and even nore

Tl B0 MeRl hR 2L %
1€ gfoz}t I arppe ISUI t ]bfl%gh@a ﬁ‘]gr SeoaI 5 12?11] etﬁﬁggig%(j atlg; %&BTQ‘ The
termt peiy(a]mgbamanatuﬁ redit AM)}MOMJ@@SB&BIdEKZ’ﬁbMQ%W&DBy
met]wgils 1@%@?15? g 5%311%9%{%2%@%%{1%%1}5% and e%lulgfog%oiy%%e%ztat?on
which contain at least 25 percent by weight of structural units derived from an alkenyl

aromatic monomer of the formula (II}
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Braat et al. Capping poly(arylene ether) wth

polysalicylate is also believed to reduce the anount
WOoRoHEIBH3al kyl term nated groups present in tRET/US2004/022195

pol y(aryl ene ether) chain. The am noal kyl groups are

the result of oxidative coupling reactions that enpl oy

aﬁUﬂESwnGILiéﬂ% process to produce the poly(aryl ene

et her). [The amntnoal kyl group, ortho to the termna

hydroxy proup of the poly(arylene ether), is

susceptd to deconposition at high tenperatures.

The conpof§ition is believed to result in the
regener at i ) primary or secondary amine and the
pr od [ f a qU|none nmet hi de end group, which may

in tur ner at e 1 % 6- di al kyl -1 -hydroxyphenyl end
group. Cappi ng of ol y(aryl ene ether) containing
an1noa|ky| groups with polysallcylate is believed to

wheramby és lsydrhg@mﬂwd)ggaﬂqd,p@ Itaboger s ts vimylahdagmesd C-Cg alkyl;

and }Pg% ﬂ;'i? ?O rﬁ’h %Cd %( @gpﬁf%lﬁ;tﬁlg&w %gciltrtﬁeﬁsgﬁtage %Plor&?y?ene,
and (\ﬁ’@l fofiham te) polyEhenye %Mﬁltlcpfeﬂrﬁ einaiip %oQ{OEHlRmﬁfbdof an
the cappi ng provides a poly(aryl ene ether

alkepplr erogptip neoomej gadowngpwobtuare of zmh@k@b&/ anfesaﬂct magoter,
eqr. datlve such as
SUC]'%&SV&C& glge gl 1. Orl]lﬁ 06 In'b é%ggﬁ‘:ﬁ(‘dﬁ B*Ollf)ﬁlgl Spse)lf:g %%i;(i} V@Hlélbllg?lh ?(318116,
alphB&ﬁ@EylStpMiet baylfvahegakae, ditinybddzcRe aaPRadlebtanhfdide0sed
skilled in the art that the contenplated poly(aryl ene
rubbst-prodyficdaagl Wakgpyl ﬁen@a@) wam cempﬂﬁl@géﬂmﬁswé@géﬁ@ of a
[ e
robi Ao 88 o Br PRGSO ASERREEENYEe s dororibed
abmfee,awhﬁrels thd hebpompttfer enayedeer p(ﬁb;ml&‘ag(atfomrlirh@rct eﬁ Bpieass ene

al kenyl aromatic) resin. The term poly(a) keny
@P 8%%/ g”@j*“‘i Béi“ﬁ n%%ml}?éosuﬁ]é PR I'JH*aF“ﬁE? &8 égé’Pt%‘Fyﬁ%’r @Lerem the
rubtRF-BRAIRY Ry (afeh N OflSm KRgWasik @oﬁlpﬁse%raﬁaohtn% féﬂé%gt PobJeioht

suspensi on,” and ‘enmul si on pol yneri zati on
percenfritf dhanhanogodgrser cz“smra@fe@ehalomytlmwghmeo&nchahoutf tr dlout 30

n er..ved ron1 al k r. of the
weidlf PGP o 1 g9t 068 ST 1 Bt oA 0T el percEh
of tH3 irdkefdpdlvirder of an hlk(ehiil)ax omatic monomer and about 6 to about 12 weight
percent of the rubber modifier. These rubber modified polystyrenes include high

impact polystyrene (commonly referred to as HIPS).

The poly(alkenyl aromatic) resins also include non-elastomeric block copolymers, for
example diblock, triblock, and multiblock copolymers of styrene and a polyolefin.
Non- elastomeric block copolymer compositions of styrene and butadiene can also be
used that have linear block, radial block or tapered block copolymer architectures
wherein the butadiene component is present up to about 35 weight percent. They are
commercially available from such companies as Atofina as under the trademark
FINACLEAR and Chevron Phillips Chemical Company under the trademark K-
RESINS.

13



wherein R is hydrogen, C-C8 alkyl, or halogen; Z' is
vinyl, halogen or Ci-Cs alkyl; andp|50t05
WOSORFER58d al kenyl aromatic nonomers incl ude SCFASA/022195
chlorostyreale, and vinyltoluene. The pol y(al kenyl
aromatic) resins include honopol yners of an al kenyl
The grobyfalkecylmooowie), rasamdoay epohyloes blask @polhieenyf styrene-
aramati c _nono such as, styr Wt ne nor e
pondlPapeinl BRoRey S e aE Se et ol St ety
metl?dc?hﬁ@r[SBl‘W)' ﬂaﬂﬁﬁeq‘;ozﬁtﬁmﬁﬁl\(z{ eaﬁ upﬁﬁﬁg Bfocksd w bBNARANEENS.-
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hese rubber nodified pol'ystyrenes include high
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pol y(al kenyl aromatic) resins also include
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¢copol ynmer conpositions of styrene and butadi ene can |
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20,0?@%%)?,59% gt?ﬁ BQTXAS]S ﬁl%#}g %ﬂ : ﬁ}gbco n‘é‘y lavelggei)h% agg&s ght of

aboup @D Y8006 /980 afhud-

When a blend of poly(arylene ether) and poly(atkenyl aromatic) is used to form the
disks the amount of poly(arylene ether) is of about 1 to about 99 weight percent based
on the total weight of poly(arylene ether) and poly(alkenyl aromatic). Within this
range, the amount of poly(arylene ether) used may be less than or equal to about §0
weight percent, with less than or equal to about 70 weight percent preferred, and Jess
than or equal to about 60 weight percent more preferred. Also preferred within this

range is an amount of poly(arylene ether) of greater than or equal to about 20 weight
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pol ybut adi ene, and syndi otactic pol ynet hyl
nmet hacryl ate. SBM bl ock copol yners avail able from
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tactic styrenes are soffretinés referre
layet dishesedion thmadhemystaabx pol ystyrene" resins. Useful
syndi otactic polystyrene resins (SPS) are avail abl e

They AR PO B BT LAy PR SR LS Oy P an b date,

sucHERREspiRYETREE h@rUbadr, MYeéﬁﬁ n&b- ﬁ@l}ti er, having a thickness
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of lgpygharyer prsiabiuslont (BY ghgstisfs, abdLa ﬂn@m;@ole%ma@@@ egwal to
abo%*‘%@n%?} g%rglﬁllg pgéfgg {ly(lﬁgs&lbﬁan ate[t%ci) s%sw%m Haci’{x(dgl ﬁ?tnélre not

oformt e anount ~of

Timipedl tp( axmiésem&c}ehdﬁal’lboﬂesonﬁﬁe)ab@@baﬂth tRn@hptiinsdbrvwek@htlioy,
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mck@% heoplta SEropBIR( éW@H‘}’I’ Jamawm,. biuwgy tf}%Fl?r‘“%IWl'ﬂs iropng hgEon,
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an or ‘equal to a ercent,
dyet fean, eyargogialr pmhdbomnnbmml gms),pandermmgansf @hasedchange

and S r to about 60 wei ght percent
COI]}HBV‘EJSS?'Sf’gFgéﬂ’ ;{pégﬁa eferred within this range is

an amount of poly(arylene ether) of greater than or

The @RthiadtofaQe HinagGe ped to &t M@( 2 tr2l0R35 duttering process,
PCT/ US2 0%221 5 W%lgr cent, with great g%at h%un orgéjqual

cleciraplgiie; tor 39aRE HERNIFEICERN WAEREr T, CRIBEgY R dleposition,

screen printing, painting, dipping, sputtering, vacuum deposition, electrodeposition,

meniscus coating, and the like).

The protective layer, which protects the data layer against dust, oils, and other
contaminants, may have a thickness of greater than or equal to about 100 micrometers
to less than or equal to about 10 angstroms, with a thickness of less than or equal to
about 300 angstroms preferred in some embodiments, and a thickness of less than or
equal to about 100 angstroms especially preferred. The thickness of the protective
layer is usually determined, at least in part, by the type of read/write mechanism

employed, e.g., magnetic, optic, or magneto-optic. Possible materials for the
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than or equal to about 40 wei ght percent nore
preferred. Data storage assenblies prepared from disk
WOBY9Pak2es described herein may conprise a @&TAS2004/022195
storage | ayer disposed on the disk substrate. The data
storage assenblies may further conprise additiona
proteetivsrisyen smduden attreonptive weterials sactdisgliviles (g, siliem, nigides

protectiv aye flectiv and t like. 1]
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gadol i nium irom; B Hglherstlﬁnd al | oys and

combi nati ons conprising at | east 8 e of the foregoing,

organic dye (e.g., cyanine or phthal ocyanine type
in wly@st, leasichbonp 6y aRr@npbasie: alangenbet @TTHD'U@I@&pK @regaromatlc

TeSeSn or I nAgSb). The data storage |
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The protective |ayer, mh;ch protects the data | ayer

agai nst dust, orts, ‘and*ctRer cHManinants, may have

a thickness of greater than or equal to about 100

1S,.. 4t 02 0:
wheg@#gét&gg}fngi %dt}? ls%ﬁo% elsi’gﬁz\/gl%ﬁ@n g/f ﬁﬁgcﬁp%ﬁd %’ is 4 budgm g
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i cknes ual to abaut 100

embHERF SHE SRPERATFY "pr BYBrY e UgH e BRNUSEE Grarpls of

radidMObLalit Vepe hRYSES-, I-§-, USHa)-| )5 @@}e[ e0ne@l] ell@a@cldh@xyl-
part, by the tyFe of rea /Mﬁlte mechani sm ~enpl dyed,

met *gflqglc 21ragridthieyclamepiviidensy et detcoisoptopplidePes g@dﬂeetyhdenc
cycicgaex ﬁclzle%lescyf ?open{agecy}éene, cyclododecylidene, and adamantylidene. The
bridging radical Y' can be a hydrocarbon group or a saturated hydrocarbon group

such as methylene, cyclohexylidene or isopropylidene.

Suitable polycarbonates may be made using any process known in the art, including

interfacial, solution, solid state, or melt processes.

The protective film layer may be laminated to the substrate and data storage layer
using an adhesive layer. Suitable adhesives include rubber-based or rubber-like

material such as natural rubber, acrylic ester polymers, or silicone rubber, and the
16
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i dene. The bridging radical Y can be a
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such as net hyl ene, cycl ohexylidene or isopropylidene.

t -
Al <§Hz'd V{%’Pén@s ?Qdeﬁf:eﬁfpﬂgﬁﬁhss ffﬁa%ﬂ]g;arﬁ{@(%?eyﬁﬂquc@ ?r&{%?gl%fe‘f‘r?by

he al'l’, 1 nc acl al
1efe®c¢q oh &ltlateaurem et nvpnidmessiegherTibestpatat ke thevidllbwing non-
i é% be lam nated to the substrate and data
g ?Qﬂﬂ? -ayer using an adhesive |ayer. Suitable
adhesi ves include rubber-based or rubber-1ike
ExAmpPeEi al such as natural rubber, acrylic ester
pol ynmers, or silicone rubber, and the

Example 1 illustrates a method of injection molding a polyphenylene ether-
polystyrene disk substrate comprising molded-in features. The final substrates are
used to form laminated disk assemblies comprising dissimilar materials, wherein the
assemblies exhibit excellent dimensional stability and feature replication. A blend of
50 weight percent polyphenylene ether (Polyphenylene Oxide, PPE, 0.33 IV as
measured in chloroform at 25°C) and 50 weight percent crystal polystyrene (xPS,
L3450 grade, weight average molecular weight (Mw) 270,000 available from
Chevron Phillips Chemical) was used to prepare the disk substrates. Based on the
glass transition temperature (Tg) and viscosity data of the blend at varying

temperatures, initial ranges of the molding parameters melt temperature and mold
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adhesi ve materials include polyisoprene, styrene
WORIA3PERe rubber, ethyl ene propyl ene rubber PCT{US0d/022195

vinyl methyl siloxane, chlorinated isobutene-

i soprene, chloroprene, chlorinated polyethyl ene,
tempdrhtorowefcorhat@d pohygt dsfyme ey mmWnttewa‘"mr il eatxen mo dmg was

ande | ystyrene, and eth an
a0y el o BRI 0f CeRaNg Bt 4O e SuE, and cool
timdol yvi nyl chloride, dinmethyl silicone polyners,
met hyl vinyl silicone, polyvinyl acetate and the |ike.

Pressure sensitive adhesives are preferred. Articles
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dete%glleathe §Ct(§p : ca] Iy a{dm%{)%l Fa]gge /01 cog@g}?’tl%sdggmoﬁ)dmg
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gital versatile disks, high density disks for data
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fe st a
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tempreateien afesirdidsgeas €adlsivs RAP) theatlamp Bendgal isNa. tons, the hold

10/ 648, 609, dqocket no. 120801 [ "STORAGE . |
bR A e GWJWWM@E@WM nd tag Apgl|timeyis in
secdnlis €d August 26, 2003 and copending with the present

application. Al cited patents, patent applications,

and other references are incorporated herein by
reference in their entirety. The invention is further
illustrated by the following non- limting exanple.

EXAMPLE Exanple | illustrates a nethod of injection

nol di ng a pol yphenyl ene ether- pol ystyrene di sk

substrate conprising nolded-in features. The fina
substrates are wused to form|lam nated di sk assenblies
conprising dissimlar materials, wherein the
assenbl i es exhibit excellent dinmensional stability and
feature replication. A blend of 50 weight percent

pol yphenyl ene et her (Pol yphenyl ene Oxide, PPE, 0.33 |V

as neasured in chloroformat 25C) and 50 wei ght

percent crystal polystyrene (xPS, L3450 grade, weight
aver age nol ecul ar wei ght (My) 270,000 avail able from

Chevron Phillips Chem cal) was used to prepare the

di sk substrates. Based on the
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glass transition tenperature (Tg) and viscosity data

of the blend at varying tenperatures, initial ranges
W05 Hol di ng paraneters nelt tenperature af@THEREP40722195

WD 2005/ 023512 PCT/ US2004/ 022195 tenperature were

chosen. A range of nolding paranmeters for injection
Tabdwl.di ng was al so determ ned for the nolding

pararreters of clanp tonnage hol d pressure, and cool

rugf f ranét@®  ahtoradBhbiilgtSténs
of |nSMA nglempar aket er sPEBsUhe Tiwed| Apnept@nd ami|devof
an {i nj ectj on nolded dj sk substrate|(dEatse®) 1 prqvi des
the nol.dijng. paraneters chosen for the initial
I scnééfii ngl tr ough0 17 | ¥ oduct|il@n r ubd430 produce 0dissk
substrates; the[nelt tenperatiure and the nold
2 tenpébat urBar e| 3 degfees Celisi usi (€))7 the clanm.i25
tonnage ijs in tpns, the hold| pressure is in
3 ki ljggoam{fxoce pes cents netern ;squafedsgkgf/ cn?) janws
the cool tinme is in pseconds. 18 WD 2005/ 023512
4 PCTREG20041092219%5 Tapte 1. Averagepd@e, 96 Run [Mal
Moljd Cl anp Hol di Cool hour radial t{lt Std. Tenp Tenp
5 TonzRpessur® Ti rgs change @ 5%mm Devg 12§ degrees) [ ¢330
100 30 25 12 0.B343 0.p55 2 330 10p 30 5 7 0.412 0. 125

6 3 3380100 {5y 25| 75 0- 258 0. 025 54 55Q‘12@u 1575 lzgpl. 63
0.920 54330 12p 15 5/ 7 0.128 0.02D 330 120 1

7 12793300 05108 3(70 330 320 30 2,5 T Jog.}é‘s 0116 0.116

par zgﬁt';rf ) 'é;:);eﬁo“ AR Che

8 330 120 30 5 12 0.348 0.125
9 345 110 22.5 15 9.5 0.268 0.025
10 360 100 30 25 7 0.467 0.115
11 360 100 30 5 12 0.473 0.018
12 360 100 15 25 12 0.297 0.040
13 360 100 15 5 7 0.305 0.013
14 360 126 15 25 7 0.213 0.010
15 360 120 15 5 12 0.263 0.102
16 360 120 30 5 7 0.325 0.038
17 | 360 120 30 25 12 0.475 0.108
CE1 |- - - - - 0.505 0.038

Disk substrates were injection molded according to an initial molding model having
molding parameters as provided in Table 1. The disks were injection molded using a

Sumitomo Heavy Industries, Ltd. SD30 Injection Molding Machine with a Siekoh
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8 330 120 30 5 12 0.348 0.125 9 345 110 22.5 15 9.5

0.268 0.025 10 360 100 30 25 7 0.467 0.115 11 360
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7 0.213 0.010 15 360 120 15 5 12 0.263 0.102 16 360
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di sks were injection nolded using a Sum tonbo Heavy
I ndustries, Ltd. SD30 Injection MIlding Machine with a
Onegugleh o e wepideh disk 2854 mipapniEsEIohs 0oR1igs patirkar sTyqpes
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It shot e was a
Sellsgt{@rﬁé‘?eﬁf‘e i @agféxaﬁgt?ﬁé%?fd@aﬂgﬁsm tbl@b@qswawa%apphed to
h
the %ﬁilﬁég?g%gygﬁoﬁﬁﬁga%? JIRAL mﬂ;‘a%ﬁeﬁagw& 88 fﬁ{ OINVENSE 1 3-
bis(ahydronypheny)raeshared aplycabhnak @S MP Cabaupared Qberfd. 4,8'-[1-
ressure

metQUAATR R Bowbel 20k SlanfdpBisaiT b sy Foseret i owBParD)
(75 hilerblibelenashicknes) abRkiaestb Qapet ib%llé@&lahbhﬁg&u&ﬂrw Réord

of the disk followed Dby a clear "protective filmlayer
Prodypts jof3dmpien; 4Thy diskixasptrably! yareennaeied ol ploand rasteck in a

CarieE R pRSCRRNT ab O poutos vl smrooah i S SR
min{tad ®Auleb@raadidyersas BPT-2)) (75 microneters in
t hi ckness) usi ng a nitto tape applicator manuf actured

Record . Pr ts of Anmerica. The disk assenbly
Thel@é’rhﬁ&@ﬁ strdpy T F’égfieﬁfgont‘ﬂ?@ radigldpt ?frfh%\dwbéﬁ%whp%mﬁtﬂéb@rna

agin E MaS %eﬁ?m@gc 1BRG 80 ROUDAS PSH iRIMALE b OGMh L REleraldwld to

ethbmte to ambient condltzons and the initial radial tilt was measured for each disk
assembly. The radial tilt was measured using a Dr. Schenk Prometeus model MT-
136E analyzer measuring radial deviation, or twice the radial tilt, as a function of disk
radius (measured at a radius of 55 millimeters), using a red laser and modeling the
disks as having CD-R format. The disk assemblies were then aged by exposure to
80°C and 50% relative humidity for 96 hours, re-equilibrated to ambient conditions,
and measured again for radial tilt. The change in radial tilt is calculated by
subtracting the initial radial tilt before aging from the radial tilt after aging at 80°C
and 50% relative humidity for 96 hours. The results of tilt change are provided in
Table 1 as an average of the measurements of three disk assemblies per molding run
with units in degrees. The standard deviation is also included in the table. A
comparative disk assembly of a Bisphenol A-polycarbonate disk of grade OQ1050
(BPA-PC optical quality polycarbonate 1050 available from GE Plastics) bonded to a
BPA-PC film using the same pressure sensitive adhesive as used in the Example was
also tested and the results are provided in Table 1 as Comparative Example 1 (CE 1).
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mnutes to fully bond the |ayers. Thermal aging study:
The affect on the radial tilt of the disk assenblies
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nore| injiectioh nolding rung were Eer_faﬁgrred to produce
di sk |substrates based on thg updg TR di ng nodel
Di sk jassenblies were prepargd fromthe di sk substrates

188s  dgegcriided poevi gPyL-PAGeN 4 omaddsy, for runspps;
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weretprepared bsingia BRPA-PC nrnt ctive filmto
expl ore the effect d#PAPAD 201411 (025 BPA-PC fi | [H005
conpared {to BHPMPCifil m The di sk assenblies were

ubj eghe apL80C o g dy asdescrf, BsE
9rSJlr evi orgsl y65gnd Qhe r%llsi‘ui {s a;g%g pre?voil#ded in Tabl g'Bgyas
an _average of testimg three|disk assenblies. A
conparatijve dj sk asiEidNG of/Al BRRAPC protecti VE/A®
Iayer bonded tp a BPA-PC di gk sub‘ptrate as desgcri bed
Cornmhr.ativio.  yveannl wha Al on oact.ad
(J.UUV I UI Ilp atT J T ¢ \J L= A Y4 L Lo\JL T

ZO(Com;a‘\iPat} Eanpl BPME %9 D180 2005/ 02354949
PCT/ US2004/ 0221195 Tabl e 2. |Average 80C, 96 Melit Mol d
A anmp hour rad]al tigpRpa Fijim% Rep: Std. Dev. g
Tenp|Ton ichange @5%mm (degrees) |18 340 100 20
BHPMY PC 61 4" 24310 023 BPA-PC[61 4 0 245 0.005 19

21340 788 JRBHPRE PC JRFHBM-RC101. 1. §2650 0.104

BPA-PC  [101.7° [0.100 0.017

22 350 100 |15 BHPM-PC [50.7¢ (0.262 0.003

BPA-PC  [N/A"  [N/AF IN/A*
23 350 (110 |25 BHPM-PC 89.6° 0.243 0.046
BPA-PC  IN/A"  |N/A? N/A"
24 350 110 5 BHPM-PC |107.6° 0.222 0.050
BPA-PC  [N/A® IN/AY N/A
25 350 110 25 BHPM-PC 94.6° [0.240 0.022
BPA-PC  [N/A"  [N/AT N/A*
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BPA-PC NV A N A" NNA 20 340 110 15 BHPMPC 59.0 0

0.183 0.049 BPA-PC N A" N A" N A" 21 340 120 25
WOROEHNA2PE2101. 7 0.160 0.104 BPA-PC 101.7 0. 10@CH/UpRg04/022195

22 350 100 15 BHPM PC 50.70 0.262 0.003 BPA-PC N A"

/A" N A" 23 350 110 25 BHPMPC 89.6 0 0.243 0. 046

2BPA- BBSON 20 N R0 N ABHPKI-BE0OA1AD Z61@HPM PC 107. [5.015
0.223 0.060 BPA-PC|NA" NA' NA" 25 350 110 P5
BHPIHPE-Of—6— 162460, 822 BRA PENCALN-ALN-AL—22
WO 2405/ 0p3512 | PT/ UBBATH 045195 (8 380 120 20 P9
BHPM|PC 99.2 ' |0. 162 0.015 BPA-PC|99.2 0.217 0.0B0 27

7860 105 3008HPIHPC 18HPNVAPEYR. 08 U450BPA PC 79. 6[305805
0.106 28 B60 105 20 |BHPM PC|80.2 1 0.190 0.083 PBPA- PC
[ Aa_ NI A" Aa._ 129 360.120 18 BHPMIPC 108 0 0.138/ 0.012
BPA- BC 108. 0 0]082 dBBSEC 3075360 128B0 BHPM PC 9806
0.128 0.008 BPA-PC!98.5 0,122 0.012 31 350 120 RO

HPVHEG 0RO T I 2 1005096~ 1 BPA PE A NA—N-A——32

2620 198 2L0BHpilpe dRlEMAPG (04T (i spa pe N ADORF A
N A"

BPAPC [N/A*  |N/A? N/A?

29 360 1120 15 BHPM-PC 108.0° [0.138 0.012

BPA-PC  [108.0° 10.082 0.058

30 560|120 30 |BHPM-PC 198.5° [0.128 0.008

BPA-PC 198.5° [0.122 0.012
31 350 120 0 [BHPM-PC 92.0° [0.210 0.096
BPA-PC  INJA'  [N/A? N/A?
32 340 120 b5 [BHPM-PC [95.3° [0.140 0.018
BPA-PC IN/A® [N/A® N/AT
CE 2 BPA-DC 0.285 0.009

N/A = not available
bAveragc of six disk assemblies, three BHPM-PC and three BRA-PC (Runs 18, 21, 26, 27, 29, and 30)

*Average of three BHPM-PC disk assemblies (Runs 19, 20, 22-25, 28, 31, and 32)

The results of the thermal aging study illustrates that the choice of film material {(BPA
or BHPM) has less effect on the radial tilt change as compared to the molding
conditions (Table 2). Table 2 further provides the percent replication (% Rep.) results

of the disk substrates molded according to the updated molding model. The percent
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CE 2 BPA-PC 0.285 0.009 'N A = not avail able 'Average
of six disk assenblies, three 131-1PM PC and three
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31, and 32) The results of the thermal aging study
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2005/ 023512 PCT/ US2004/ 022195 repllcatlon was

n ro t he di sk
T SEA TG i RA By e BB SIS Bl St BB g
be tmsa foUfsRanlaebi aﬂaﬁlﬂ& nctifie cap@rUbsLPRBIctiRE bHIRSO°C radial tilt
correspondi ng nol d stanper pattern feature and

chapgg #5 WeN phY 1plication aghdinséies efieachradihe heseirovidigparameters:

oSG D LB BT A o
be cﬂehfeldizfed epieﬂemathemm]ﬁﬁttzﬂ rétmyonship heseebnt the frofdig pirematers and

sfer ction _capabl e of predicting both 80C
therl&av Pgtluafllap féhaﬂﬁae%éwb@ﬁvm&gﬁ%& é@lﬂﬁt@a{ jabgpriflyng such as

reg&%’ﬂ@ﬁ hfy9§ tc?@éi:@mﬁfxe ?ch bRE ag{]ﬂkgﬁ‘sn@e%%flﬁ%ﬁf S| rmﬁcant

melt tenperature, t enmper r
andTheir impavs Perthd disk t@spnmew@ne theens fbe el ctipedint torr Iﬁhﬁb&‘ ut;d‘deto
. iric rel at.i onshi p .between t d|n ters
ideff§ o ot sl PTG P Ao RE Corons kb pIERE Fbro i
of iffedksi stical algorithnms such as regression analysis to
det erm ne whi ch nol di ng factors were statistically
significant, and their act on the disk response.
As sheavn hiathe fieseing Expmpls, 4 rc%n& medg! 458 bg seadteddo formulate the

optmﬂﬁﬁ‘tnllé Mm r cﬂxrdﬁg) gtfofﬁn Sﬁfecméo?ﬁqedoélsﬂocog r191r1]1§er bletnd of

conditi or a partic ormulation

poiﬁﬁlesﬂemmethgr ;ﬁd‘lﬁt}‘/mn@g@y pptitkicigothe m@Ading lcdzhdi@o:ﬁp@h@ll:s &arbe
I ate t

t pti mum nol d
mol?sﬁ% thet B ‘tFB‘fe“S’ht Fhpisak ﬁtgﬁﬁh*ﬁ‘dﬁﬁ hpvn @kth@oﬁf?p@.agmgsttgiy of
a clfth gé‘ ¢h aft ofﬁ&ﬁsytﬂetheﬁgl (ﬁ:gf‘ee?)t NRf eReh¥sR &%f C%H@feat%)‘eblep ication of

imzing t conditions, disks can
the mﬂcﬂﬁmpﬂactsatebchl(glmteed(lm% &t phyS| cal stability (as
shown by the 80C agi ng study of a change in tiIt of

Whlrig Elfe 1%0? ]ngﬁ h&s %e&r esg’l)lbe% w1t 1I elngen % tpx%lrn%?aly em oésments it

will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
sitnation or material to the teachings of the invention without departing from the
essential scope thereof, Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed for carrying out this invention, but that the
invention will include all embodiments falling within the scope of the appended

claims.
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the nold stanper features (greater than 90 %. Wile
the invention has been described with reference to
exenpl ary enbodi nents, it wll be understood by those
skilled in the art that various changes may be nade
and equivalents may be substituted for el enents

Ct/gﬁ\gg_of W t hout departing fromthe scope of the
k tion. In addition, many nodifications my be made
to adapt a particular situation or material to the

1.t eachi femo@foft ABIdIRY @NHIsRN WinbhaHE i Inffgihb 0 i
essenti al 0scoope t ﬁlfe@r/eof .S ’Tﬁergf or ,Hjl%?ﬁ(lms nﬁ‘tj%gd&g&}o%mc
materaa! of ham¢lhicameradure métabbes I30ntotabdutt 3 0°€ hatopas!tihauinara mold

RO o 5L SRR 30% R £ Hhstiae Nepbi B 33
torfsab lfomgadiskhi n the scope of the appended clains. 24

CLAIMS: . 1. A nethod of nolding a disk, conprising
i nj STER nol ding a polymeric material at a melt

te .0 about 370C into nold
navig e ARy BelSl ke s vBhSLB0 bobyalkeny
ararsdicy cl anp tonnage of about 12 to about 35 tons to
form a disk; rein: the polynmeric materjal
comprdige sl e (Eunehy iy (arishyilt change value
aft8f IR E i 8PCUlr3i6s ARRI R Yol (BREOF AR UL M e, di sk
ral tilt ange value after

exhibits ara C 6 hours at

80Ctigf dikle sshibitam pacereduathiret rephdatioh o0 gRated @gines;eqaaldo about
90} he di sk exhibits a percent feature replication of
@Flé:g?ter than or equal to about 90 percent. 2. A
nmet hod of nol ding a disk, conprising: injection
mol ding a polyneric material to form disks according
2. to & methgilpgmobdioeh debnpymywisiee:nol di ng par aneters and

per SURRARATREY elFmeEE imaiSo doim ik Sipetifip @ motding
model @inf)gisifpdabldiashganfcishad MIginb gaRtcan®hREs val ues

that resulted in disks exhibiting a percent feature
r epksseag Iherlishis dor pereent Edobue saplicatige of

creating an updated molding model based on the molding parameter values
that resulted in disks exhibiting a percent feature replication within a selected range of
values;

repeating the molding, testing and creating steps until the disks exhibit a
percent feature replication of greater than or equal to about 90 percent;

testing disk assemblies fabricated from the disks for radial tilt change;

creating an updated molding model based on the molding parameter values
that resulted in disk assemblies fabricated from the disks having a radial tilt change
within a selected range of values; and

repeating the molding, testing and creating steps to form final disks and a final
molding model,

wherein:

disk assemblies fabricated from the final disks exhibit a radial tilt change

value after 96 hours at 80°C of less than or equal to about .35 degree; and
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val ues; repeating the nolding, testing and creating

steps until the disks exhibit a percent feature

replication of greater than or equal to about 90

percent; testing disk assenblies fabricated fromthe

di sks for radial tilt change; creating an updated

nnldﬁ deI based on the nol di ng paraneter val ues

¢ haths Y mER (TSl cmpEm Pelatalsns cahed FrbrAYHalkeny!
ardthales. having a radial tilt change within a selected

rangé of values; and repeating the nolding, testing

and creating steps to forn1fina| di sks and a fina

5T o EERTaf e Re B hs et EGPAT T TE g porature

mol@kdhpRbthRY cRRphOMIage, %l@ﬁ@sﬁifre |c§§15tnh@%@ a%f)nﬁ)%hﬁlon HiRreof.
about 0.35 degree; and 25 the polymeric nateri al
conpri ses poly(arylene et her) and pol y(al kenyl

aro t od of clajm
4 ol drkdrged af e S8 o R Fur B, B HTER, B comprises «
phﬁﬁﬁp&f@ﬁmﬁ&mimh&ﬁﬁ%&ﬁﬁﬂﬁgﬁe hol d pressure, cool tine,

or a conbination thereof. 4. The nethod of claim1 or

2, wherein the poly(ary@%ne etﬁer) conprises a

plurallty of structural ity of the structure 2 QL

@ Q wherein for each stguctwural unit, each QL is

i ndependent |y hal ogen; **secondary ca-cr

al kyl, phenyl, hal oal kyl, ri/noal kyl , hydrocar bonoxy,

or hal ohydr ocar bonoxy

éFéi@lat | east two carbon
atons separate the hal ogen an oxygen atons; and each

@ is independently hydrogen, hal ogen, prinmary or

Wi deh e oRyctunt i b e dt b ReRH ey halopen, primary o
sedoﬁ@é& tWOCLARIRON FhOWE, SEDGIIRYIE hierdARlOIar candSEEN or

atoms. 5. The nmethod of claim 1 or 2, wheréin t he
halglydroearkensyy whesiat @tcbcaﬁotrmapwboatatomfeasndre%%mwalogen and

ox%é%%%mso fanﬁ teﬁéflcﬁt) fulldeﬁgril&e%tlg %%%gn,fhraf)o@eg np1 %nalfry 0¥ secondary

lower alkyl, phenyl, haloalkyl, hydrocarbonoxy, or halochydrocarbonoxy wherein at

least two carbon atoms separate the halogen and oxygen atoms.

5. The method of claim 1 or 2, wherein the poly(alkenyl aromatic) contains at
least 25% by weight of structural units derived from an alkenyl aromatic monomer of

the formuia

R'-C=cH,

@(Z‘)p

wherein R! is hydrogen, C,-Cy alkyl, or halogen; VARTS vinyl, halogen or C;-Cy alkyl;
and pis 0 to 5.

6. The method of claim 1 or 2, wherein the poly(arylene ether) is present in the

polymeric material in an amount of about 60 to about 40 percent by weight and the
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the formula RRGCH2 6 (Z'), wherein R is hydrogen,
Cl-C8 al kyl, or halogen; Z is vinyl, halogen or Cl-C8
alkyl; and pis O0to 5. 6. The nethod of claim1 or
2, wherein the poly(arylene ether) is present in the
polyneric material in an anount of about 60 to about
Eﬁ%%ent by wei ght and the 26 poly(al kenyl
pOM%J 5 )Ofi’%“%ﬂse@é?ﬁm arhther@haaﬁrwveaahmwwum AT ghout 40

to %g@g gb g%fceﬂpw'sve%ﬁt i\)lés?cé ?{?9‘6% tot@ﬁ “%g%ll? ‘3? {he&\é h g‘ﬂer) and

theaprdy (atdeeylppbyétad)kenyl aromatic). 7. A Ianlnate data
storage assenbly fabricated froma disk forned by the
method of claim1 or 2. 27

7. A laminate data storage assembly fabricated from a disk formed by the method

of claim 1 or 2.
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