;e3ey"sd ($!Nr"6"T"RX717 MARCH 2003 Mol d apparatus for .
information-carrying di sk blanks The invention relates to tus
for production of information-carrying disk blanks of polyﬁ%gﬁégpéﬁgﬁi

pl astic by means of injection nolding or conpression nolding, to a nethod
for production of the information-carrying disk blanks and to the bl anks
and DVDs pro from Prior Art German Patent 3613334 C2 descri bes
an injecti WMW\\MM nj ecti on ol ding of information-carrying plates,
especially ct disks, of polycarbonate or polynethyl nethacrylate, the
nmol d havi ng tmdﬁwg?ves) wherein one half has a polished insert of zirconium
oxide or silicon nitride in the region of the nold cavity. Detrinenta

i nfluences such as accretions of dirt or deposition of npisture are
prevented by this feature. German Patent Application 19625717 Al descri bes
a net hod (5 of I . e an .o [(Qn-nol ded article,

especi al | V%?Ca?ﬁ)ﬁfﬁﬁlgr‘%gt'f‘%ﬁfﬂiag{&rﬁy?aﬁfgv'ﬁﬁﬁg?* \%A‘iﬂ%{r% n the sprue is cut off
outside the apparatus by neans of a laser. In this way the sprue can be

renoved | articul ar dust-free manner. The positjion of the disk-shaped
sprue. can IDRAAGREOP B ora mld SpRARH fon BEPdYRlIen chivormaten RE Y el

region, agdmRs @ polFhetha@yBtE pRsHd By Ricdfd ©F thjddtidnRodintkosédrhpe8sion
Furthernore, the precise cutting edge of the'laser permts an increase of
the gate §Widing:iReemalhed toraadyrtion ghahe infemadipesarpngedick Riapks eaditothe
551869 Al descr] BQ9vBs3F&ﬂR%d%H«eﬂB | nj ection-nolding '1061p0! 17 MARCH
2003 2 nachine Por production of Tnformation-carrying di sks of

t hernopl astic plastic such as polycarbonate. In this case the plastic is
first injFpteg into the injection nold and then a novable cylinder is
forced i nt 6% Q center of the injection nolding, so that the resulting
sprue piece remains joined to the disk only by a thin rimand can then be
cut out with sufficient ease. US Patent Application 5330693 al so descri bes

a method SR halpRict S Ion3tdtaragcribge mnmalecten BlokhiRsdnisatios molding of

i nfor mati Qoe@tiohl AnSHe patdd, @Bpdian@phast bkkB! &S3digcarbdhdtBio? pofiRsethyt 1S
inmportant that a sufficient gap ranging fromO0.2 to 0.9 nﬂl.preferably 0.75
to 0.85 nebeagrgnte, plae Mmoich haweg dye helvssewbegitongdaliingk a pelisbadunsert ofat t he
mol d wi Il he fiddl d bf QW Hiridd i e m|N plication
3839536 A% ﬁ%é%ri es an |njec%qonﬁéﬁggéﬁgnggyﬁgnggggi fggﬁgﬁgﬁﬁfgtorage

di sks, i ninflueotes sichege acwetions dicdirtamrteponioa of omistessan- prasenthd iyahis
Poncarona reand pol ymet hyl nethacrylate are cited as injection-nolding
mat eri al s. € probl em of possible nold contam nation by particul ate dust
during use of polynmethyl nethacrylate is not nentioned. Particulars of the

di mensi ong, of t i njegction f e cuttin a re pot Vi ded.

17 e Bsoaan HaspBUPRiatog ADeti i Prvibract oniet By enfina kespre

pl astic abfaRMjedicddmerREdHrgglentsppatdily oPbinRPbiRaidPeatAng Risk, wherein the

i njection-nolding or conpression-nol ding nmethods. A general problemtherein
i s the refBRuevs|cit Aff gytaids Hienepparatuary Hrees of adrseceln this way dhemsrragigep
occur, es ; ale) C ; .

capeci al | o o e BB oo Tt o A prue

i nf or mat i oan thammbe freelyrdhosant inotheaasgiohdpadtien s thescrrtrahsegompact di sks
(CD), mnidi igital versatile di sk DvD). - such hjrefri.ngence
| eads to aﬁ@é?gédy%}yn&ep \g'lerr ea?r]% T e? lﬁsth? ﬁ'S? ﬁgﬁ\%\ﬁ?gu%@%{g’o{ %%8 rpé?)c'? SS.
Pol ynmet hacutihgledgplofistie Bser permits ah rereawr cfshplgasd gap batdecrpspdeandgant | y
fron1nethé%%gethacrylate, exhibit |less tendency to devel opnent of

birefring Paﬁnd so the use of polynethacrylate plastics instead of

pol ycarbonate certainly represents an interesting alternative. In addition
to a |arger processing w ndow) polynethacrylate possesses the further
advant ageEutapepariRalenti Anpligaligie &b béfrthid deseriipseamathed pnil @a inipstie-opldieg and
surface hardness. A disadvantage, however, is greater brittleness. This
causes problens in cutting off the sprue parts, since nore particul ate dust
is formed and can get into the apparatus or onto the information-carrying
di sks thenselags. Such particles can contam nate the injection nold or
female dies, or in the worst case even nake them unusable. Particul ate dust

on theJ%MﬂﬁW wehscarrying disks can |l ead to problens during subsequent
proces %@%ﬁspecially during nmetallization of the
i nformation-carr g side with an alum num layer. This particul ate dust

| eads to increased scrap loss and to an al um num surface that is not
cl osed.



It was regarded as an object to provide, for injection nolding or
conpression nol ding of information-carrying disk bl anks of jpol t | at e
pl astic, an apparatus which nmakes it possible to obtain 1QWMXEEHP§86§

i nformation-carrying disk blanks with high replication accuracy and, while
the sprue piece is still in the apparatus) to shear it off to such an 17
MARCH 2003 4 extent that it can be easig% cut off after renoval of the

bl ank. A particul ar objective was to prévent particle formation due to
tearing out at the cutting-off point during the cutting-off process. The
obj ect was achieved by a nold apparatus) suitable as a conponent of an

i njection-nolding or conpressionml di ng nachi ne, Por injection nolding or
conpr essi GWCH'BP(fgh@rQS’I“C" 8t iarmatiercalving dgksiofy %rﬂ%?'%ﬁ“c;ﬂ?ﬁlf?eﬁ%’&(ﬁsyl ate
plastic, phHecABbAaBPRAIRY LSsLMBRSIASHICNS fikdhGniBBkd iMBIthe injdRICMBICAR fHnd
part contains a fenmale die with the information data and together wth the

second noadneable eyinder ks oacad iptof be aenteraidhe iientivatmeldingasp yhalghdi sk
bl ank, a hi . Sp i i t MRV {14 gat e,
and an | riaul R e Bibop 3erBriabitEaRb e dlk dhifoy SlhihlorOald iigite 20.°,
ej ect or pcut autevitd adfigiestvéabed, characterized in that the injection gap
between the gate of the sprue piece and the informationcarrying di sk bl ank
is smaller than 0.3 nmand the cutting gap between the rimof the inpact
cylinder @rdpAtBAt APHIRIENBH 538069 hikb MesEiitsds Hhitthod and @Rl ihRctiéhabIding M
The invention also relates to a nethod for production of an ) ]
i nf or mat i Blecbigerfof agpdyictian pf WmatiopspyHiEg vitem dhesmpniasic plastigeln thiss t o
t he new i i On- ' d f 7 RCH
2003 5. By ey ot MberEnt SReRt AR ARERI, iR o R ety ST ng
figures. fi0.8% ram baladhbétweendhel spuparietaisnd thecdisk stoserstirethat e dhgbdimill (1
), in thi ase the upper rt, is, illustrated as conposed of two pieces.
Mol d part8?g’ﬁe(&hrf)wwg‘ﬁt’tﬁteg]gir%gx?ﬂle | ower part. Sprue piece (5) or the
cavity therefor is configured according to Claim2. Fig. 1 b: Enlarged
di agram of  a segnent of the cross _section for illustration of the |ocation
of 1'nj ect CEAMEAH Ay rRigian %@%9&_35@1 (isw'.beéfn)m@cwpmo?%g deMgpiof2) =
Lover ol ghididtioh IroragBlefsisein’ Which e efecf deliicBl mtdifd acdbriinbys@iyacryl ate
pl astic (4% = Sprue bushi ng ) L

channel. Polycarbonate and polymethyl methacrylate are cited as injection-molding

materials. The problem of possible mold contamination by particulate dust during use
of polymethyl methacrylate is not mentioned. Particulars of the dimensions of the

injection gap or of the cutting gap are not provided.



(5) = Sprue piece (6) = Gate (7) = Die-retaining bushing for holding the
female die (8) = Fenale die (9) = Inmpact cylinder for shear

sprue piece (10) = Ejector pin for ejecting the sprue plecé%?@&ﬂgﬁté65%

I nformati on-carrying di sk blank (SP) = Injection gap (SN) Cutting gap (H)
= Height of the cavity in front of the injection gap Cperation of the

I nvention The nold apparatus is, in a ner known in itself, a conponent
of an injectionnolding or conpression- di ng machi ne for production of

i nformation-carrying di sk bl anks. 17 MARCH 2003 6 In injection nolding,
the plasticized plastic is injected via a nozzle (3) under high pressure,
such as 10Q' to 108 Pa %100 to 1000 bar) into the nold apparatus) the

i nj ect i onORIsCHang AAchigyepiehtess, femal e die (8) replicates the information
data (pits) on the disk. After one of the two nold parts has been renoved
or swung up to open the nold apparatus, the cool ed i nformation-carrying
di sk bl ankferaratioe-qasryingediskshet ldf3$mretf}0wmmc©ﬂ reedasbioanttr ef  for exanpl e,

dth I t
R e e R A R L e
gquant i ty pfobfnastiereinhiashéd eentivety Brghetdndé’dwrtoﬁvh&i hinefdngeme: aﬂhuﬂn ¢ah ehggel |
by i i t he cl osi forc cool ed i.nfo tign-carr di sk can
Chen be BHeeeRR I Wl ROt GRC IS o RPCSPRES bARY GRETneTACiAKAT HiR hod
usual I'y |@é’é§oﬁtﬂnrbl%&éﬁﬂ1ndkﬂ@§$e§sabu@iﬁ FEEHGAGY infBANation RASHItRY fffofnatidne
i njection-nolding method. Corres i nj ection-nol ding and

gom:)resm BHTYIDY disky -rPaiCRiascPmnng ﬁ@kﬁ@@ anBiistsM Bher qilaltayo«%sai&ge&s
ITTer onty e Xb Egtg] B?émgé )e?iggéé)[op é%%ﬁ%t%%%ﬁi&%%% tHE?‘gh Ih%rw&%{]

Readily f I ng conpounds suita or produc ion
of infor nb:timapdxzasryl ng di sks are al so known. They largely conprise

pol yneri zed nmet hyl nethacrylate, usually in proportions of at |east 80 or
90 and especially at least 94 wt% if necessary together with further

(nmet h) acr ybamtmawmiSsmC br msothvet Wystdsapleyﬂnca;treadé\pseddrmbdmilyrmbrdimghyl

conmpound ca rise, r exanple 85 to, 98 & 95 to 97 wt % of
met hy! nemﬁaﬁywq% eeéwe'tge e8I 18 fd%lfwf e birg 89 dngica B rFOdkRIUSET a
sol uti on ¥f saipsktnachyate iRt HdRALBEHAYIcI oA cerdinly Rppdsditd Eni N

chl orof orm at 23C. The Vicat softening point according to | SO 306 B50 can

range, folntergaling dterpatig. ysatielthrwca 'e@ﬁé@r%ﬂqsgﬂngcmn@w Jagenethgerviatet - f | ow
I ndex MFl h66sbEs MR TLARBB adv At atrgd \5,‘1%9 ﬁ%r&&%ﬁ%& g$eé?9? répRBatith

characterized by 5.0 to 30) pre era y m nut es.
accuracy and surface hardness A disadvantage, however, is greater brittleness. This

causes problems in cutting off the sprue parts, since more particulate dust is formed
and can get into the apparatus or onto the information-carrying disks themselves.
Such particles can contaminate the injection mold or female dies, or in the worst case
even make them unusable. Particulate dust on the information-carrying disks can lead
to problems during subsequent processing steps, especially during metallization of
the information-carrying side with an aluminum layer. This particulate dust leads to
increased scrap loss and to an aluminum surface that is not closed.

It was regarded as an object to provide, for injection molding or compression molding
of information-carrying disk blanks of polymethacrylate plastic, an apparatus which
makes it possible to obtain information-carrying disk blanks with high replication

accuracy and, while the sprue piece is still in the apparatus, to shear it off to such an



Preferably, especially for production of DVDs, there is used a granul ated

- pol ymet hacryl ate nol di ng conpound conprising 85 to 97 W %0faRRiH¥b03

nmet hacrylate and 15 to 3 Wt % of nmethyl acrylate) ethyl acrylate or n-butyl
acrylate with a nelt-flowindex of 5.5 to 30 nl/10 m nutes at 230C/ 3.8 kg
(1'SO 1133) thermal stability of at |east 320C (TD val ue for 2% wei ght

| oss, neasured in a thernal gravinetriclfnalysis bal ance at a heating rate
of 5C/ m nute under nitrogen atnosphere) *a nodulus of elasticity of 2800 to
3300 MPa (I SO 527) a fines proportion in the granules of |ess than 0.5,
especially 0.3, especially preferably 0.1 w% determ ned by sieve anal ysis
(1.6 mm nmesh openings). The material conposition inherently |eads to

rel ati velgxtemhihal it 6ppiberasie cubsf adtenremors ofdhp dlanko rartiguizyovljectiieonat e.
The good - ' f sahi li I.gl 2 .Stahbility
prevents‘g%%gh%%§¥bf@%%éﬁﬂgﬁ§5%¥g§§§§?%%ﬁ ﬁ%ﬂfgéﬁygﬁﬁ$§?ﬂ§Qﬁ3§§%ﬁ‘ @?

el asti ci toutlirgy-ofipnd@dssed i s advant ageous in particular for the thin DVDs,
whi ch have a thickness of only 0.6 nrn. Since granules are used, the fines
content is also of inportance. The presence of particles of different size)
especi al Iyhd ghjdki WL YachiERbd ppaf ticles, leads to the danger of

i nhonogeneities in the nelting behavior of the pol ynethacryl ate nol di ng
conpound, to disturbances in the process as a result thereof and to reduced
yi el ds dy (o) L.cal fec 0 f i ni t. ience shows that
no probl e'ﬁ%’haarpzj%té‘l?’l@gu?l garb eedg%ae%oré;ﬂﬁm%l %?@%ﬁ?@n -mgﬁfl?gﬁér §?’8§[ﬁs&°ﬁ‘s 17
MARCH 20GgoRirgymlackine] foriinjBctiorivinididg 6r sompesisicop@bidivgs of infddhndtiog- conpounds

avai l abl e for inj i on | di ng,, al t always contain no] drel ease agents
Stch as. Gashing Bk AT AT RABeLAERTERG sfaatien hec Rl bBearalis] CumaBg ol oi ¢
acid am d@oQholdqsdidi Ghkraih she hesid Phartiddtsias d fEMAROHE dvith the ilBAmAGK been
found that nol d-rel ease agent contained in polynethacryl ate

nol di ng- Pl tegether vdthc dhe ssgsapdt okt Fath&OmoR spkityafor e rangs of nol d
parts (Lin@lmSfior-BSmiRY disRRaaLUHrud Busming iR £setibPiettMit! alcehfalys Of
conti nuodg‘%gger'%ti orrlﬁgé {he_eqdi p Lrllt. \S/\heg thesﬁ'rrgl gﬁ?s olpgané;gf1 th'(sa

dr opl et s pswitionadngajet andtan dinphelr cylindef dawlisbealing dhe tspeuch piask int thel f .

Nat ural |y r 25| j during production of DVDs with
extrenelfﬂgﬁhguggﬁ%ggg%%%@ﬂgégre§E§§gb?h%§ | ead i mmedi ately to inpairnent
of the female die or to scrap loss. Surprisingly, this problemcan be
overcone by usjin o| t hacryl at e nol di ngconpound granul es cont ai ni ng at
most 0.05 w %5 P%W§VH£HSPé@§e agent, or preferably none at all. It was not
foreseeabl e that good replication accuracy woul d then be preserved al nost
wi t hout change even though the blank is necessarily sonmewhat nore difficult

to separ 4@ 'PiesHeR igePnBetveennthe gaie 9pJhe snide Juesst padsthewbiamgatioparts (1,
2), where¢ i ' i j i ;

0 or et L RUSPLENR R Smblch thaf O R Spdt iRy G opBlectithOhler s

di e-r et aithe igraciseylindeq and the dnfoapationeeanying diskeblask dh¢mabied thamr 0.2(mm.f or ns
a cavity for the one information-carrying disk blank, a sprue bushing (4)
for a sprue piece (5 with a gate (6), and an inpact cylinder (9) for

shear i ng THREnSitith NbEF8laled)tol M nicifo AR PraliiGionnst ANinfirRRtOA-cRIYingldisk ar e
al so provi ded. 17 MARCH 2003 9 The invention is_based on the know edge
that, t o blank of ralyesihasyigiamiadigl as aveliLas to the new inderaadipnycargingaRlenknt o
consi der at i I ot only the location and the di mensi ons of

t he gate%bg??vaﬁ?@ﬁﬂg%gqghgﬁggﬁerized by the injection gap (SP), but also
the conditions ‘during shearing of the sprue piece (5) by the inpact
cylinder (9), which are characterized by the cutting gap (SN). The
injection gap (SP) corresponds to the height of the gate (6). The cutting
gap (SN) is determ ned by the material tol erance between the inpact
cylinder (9) and the information-carrying disk blank ( 11 ), and
corresponds to the di stance between the inner rimof the

i nformation-carrying disk blank (11 ) and the outer rimof the inpact
cylinder (9) during the shearing process. If the injection gap (SP) is too
| arge, the problem arises that copious material is torn out, as it were,
during shearing of the sprue piece (5), and so nore particul ate dust can be
produced. |If the gap is too snall, the problemarises that the nold may not
be filled adequately.



If the cutting gap (SN) is too small, "seizing" of the inpact cylinder (9)
and harnful material warping can occur. If the cutting gap %ﬁ@& .S 100

| arge, the inpact cylinder is no | onger guided accurately.1 Re20Q3

wi |l be broken rather than sheared in the gate region, and nore undesired
particles will be fornmed. The invention teaches that the injection gap (SP)
between the gate (6) of the sprue piece (5), which gate nust be centrally
positioned, and the information-carrying disk blank (11 ) nust be snaller
than 0.3 mm and preferably 0.15 to 0.25 mmin DVD production, and that
simul taneously the cutting gap (SN) between the rimof the inpact cylinder
(9) and the information-carrying disk blank (%%N% nmust be smaller than 17
MARCH 200BY y@ymfexampiprtae davastion gvilbbe wexplaineg elfallawing figetesi t i s

possi ble to use pol ynethacrylate plastic for the information-carrying disk
blank (11_), without resulting in tearing out or particulate dust to a

har nful e - during renoval of the sprue piece (5). It is particularly
advant agepwsntieemoldeppearaghtin (cH)ssodectibe. aMi part (101 intthis 3eUthe pippee part,

i di ately,l t of the injecti SP. t. i 1 2
a2t oot 2ah cBhgblE i bl B KaBsPhgh 3R Rl b2 ™
i nf or mat | Sprueapiege () afitbk davitnthefdfor s canfignrddidusonting ta Clefimthe sprue pi ece
(5) is again at least 0.5) preferably 0.6 to 1.2 nm This al nost

bott| e-shaped or stepped geonetry of the sprue piece (5) permts a certain
degree of FlguilBance of the inpact cylinder during the shearing process in

the gap, BRRrGQ §BGrdM el Egneht ORI &BES ¥estichbibl I13SFattH bMBeIBERINNG. | N
the inventive nethog thg | ynet h cr%late plastic in nolten condition at
240 to 32tHEclipggagy Fﬁ)la@, %%&/“ 60 to 300C, is injected via a nozzle
(3) at high pressure such as 10" to 108 Pa (100 to 1000 bar) through sprue
bushi ng (4), i ratus. The pol ynethacryl ate plastic spreads via
sprue bus ﬁﬁbﬁbﬁ?}FﬁkgR@Erue pi ece (5) and via gate (6) into the cavity for
t he i nf or (A4 bowerameld hgf di sk bl ank, thus replicating the information of
femal e di fj)(ﬁhozﬂé%ﬁiﬂ]écﬂbrﬁ b?éldsﬁci&é@pﬁ@ﬁ@tt@é&%ﬂét@tﬂést@t_ a tenperature of
about 40 to 80C. Now sprue piece (5) Is'sheared off inside the apparatus,
at gate ()= BPUSRHRONG i npact cylinder (9)) and sprue piece (5) is

ej ect ed bys)regpmicopieeg ector pin (10). The finished information-carrying

di sk bl anés)(zlg;#]e can be renoved after the apparatus has been opened. 17
MARCH 2005711 e information-carrying di sk bl ank can have, for exanple,

t he di nenéi)onPiesfetziniogripmbingdios kold@®m, the.femaleld® mm), of a digital versatile
di sk (DVD')Zzpega@ x 120 mm or of a mnidisk (M), 1.2 x 64 mm, to
menti on ogﬁy sone of the possible data nedia, As exanples, these nedia,

whi ch may (D& erast gyindsr fereshsagiag olf B8iSPryRAieSe can be used for audio,
video or cwWyRUEREtS @irl iRlegedtiRgVhe spRROpieséy nmenory; CDROMs). The

speci fi caH1 ns Eor aBVD-Sc e déelscw' bgd in ECMA Standards 267 and 268. ECVA
267 speci s H“‘UP’ v ?%Qg S‘i &ad- onl y disks) - with storage capacities
of 4.7 to(3F) 9Ingedmbydags. ECMA 268 specifies DVDs with 80 nmdianeter. It

is curreng%{) _@%ﬁ“@d SFbat the ECVA specifications will be incorporated into
| SO EC J standards. The new information-carrying di sk bl ank of

pol yrret hati)yT &teighpiohdie eavitydn fepné of therigigstian 98P t he gate, a roughened zone,
which is disposed centrally at the rimof the hole and which can be felt
and seen (if necessary usi.ng a magni fying glass or simlar aid). It is
charact er bi’@f?"ﬂ? ‘gitﬂ?éﬁ‘@f‘bmﬁi gh accuracy of replication of the data
structures (pits). It exhibits practically no perceptible birefringence,

which is speci al i VDs ,. i i . > hi gh data
densi t1 os. T Apo AECHBATERY B A mbeae o in dObE S S pditl o SR DB
usual | y ertolding obicemprasaiporoeldpm madhine doreproductisn ¢fgptormation-sormyimg disk

pr ef er abl Blailu st0o 30 nm especially 5 to 15 nm the birefringence path

di fference uctuating by not nore than (plus or mnus) 40% preferably

not nore than 30% especially preferably not nore than 20%in a |line
followi ng the radius frominside to outside. 17 MARCH 2003 12



The criterion'used for accuracy of replication of the pit structures is the
fitter value, which describes the fluctuation in the formaof th rd
deviations of the pit lengths fromthe standard val ue. For 15\Méﬁci'i:§58 n
13.4.1 of ECVA 267 specifies fitter values of |less than 8% This value can
be achi eved by DVDs by neans of the inventive nmethod. A further neasure of
replication accuracy is the signal asymgetry according to ECVA 267, 13.2.
DVDs nmust achieve a val ue of between -0.5 and at nost 15.0 (15%) which is
al so easily possible with the inventive nethod (fitter and signal asynmetry
val ues are nmeasured on the DVDin finally assenbled form this DVD
containing the.information-carryi di.sk blank).. Digital versatile disks
(Dvom) " pr BBt R e R Be oo e e Midied vinch Boede GEEy ik ' Lo
val ue of phasiepkienbedoded 30PRSI E0 RP160D FaYhtStREGaId apPdratdsd-the 1, Of

| ess than 8.0% and nay at the sanme time, preferably, have a signal

asymret r yinjgstiop diold. indheonecessafaealel dits(8) redicatesothel infosmatiem dagoipitshen

pl anarity,of .the i S ribed,b asurenent of .the radial, and

Pangent | AMetbG AR QolroriE Rh A PrEas HeEToBnaRba D SvEAL B ey P 1
assenbl ednioftt Sppdraisaii@liéatied R¥bMidtion-caaingadisiebrhRicaathedendeddef | ecti on
froma reference plane both in the radial and tangential plane. Section

12. 4 of Etherefpmy. kymeenp &f agopet aingdphexarmplgi and than fugheppragessed.0. 8 and a
perm ssible tangential tilt of at nost 0.3. If the tilt is too large, the
resulting deviation of the information plane fromthe reference pl ane
causes pr bbtanpression pealdiag| thel mokl apfdaratut s stilpslighdly ichgn &y abdfudiomaio 0

pl anes - in focgussi nrg the | aser beamon the mnute infornmation unit (pits)
and thus PYoBt ﬁfn% afta" 2 spaeilied gpantiy of piastiohas heendnigsted of BoR theymeidat i on

pl anes of ; W : tvent i t: Lk i ble
to produc? ?%ér?glg\s/[')g C\iJ/\'an%iech hav%gg'ﬁlggﬁ? g?b SH&Iefto }%ﬁangﬁegﬁgdﬁg’?mgg?ﬁ g?'?@ﬁ? of
not nore tisarcanh®) bpremeradiay imatectionenoldmg. The Compdessidrangdding atethod t
(tangential anqul ar. devj atign).of not nore than . 0.3, preferably not nore
than 0. sl adtiioriaied rediephsh abchim ek tbranechievad in Mechicboainddbant | o
conponent phhdd. ni shed CDs, DVDs or MDs. Further processing of the

i nformation-carrying disk blank) for exanple to a finished CD, DVD or MD or
to anot her data-carrying disk, is acconplished in a manner known in itself.
For a CD, I [ DA ¢ Vi S| .S GO i ] I anpl e
by netaNlNi gg'['} ?%é\dﬁvﬁ%ﬁcﬁ%n ?1136418 %g%gltd t%"?ﬁ‘h’é?s.'g’ﬁ"z@a éﬁ%hg@ées?%nd |(§}P1°%c§an al so
cont ai n paienknavg) and ireg@he edspeats giffet eolyibynhe Bdibwaes angiootaciearer om t wo

i nformati on-car rrﬁi ng (gi sk bl apks, which are bonded with an adhesive | ayer.
It has beEAMPATGHRMSELIRIFHMEL the stroke of the inpact cylinder {9) also
has an influence on particle formation at the stanped edge and - possibly
as a consequence - on the breaking strength. A stroke in the range of 1.5
mm or gr eReadilyi Bowisg ablyyneathacrgated molding:compaunsts suitadfe fonfpoeductivowf car ryi ng

di sks of Car . in addition t,0 the inyentive tting,of e

i njecti onmg%}é'a?igg%ggr&@gcdd%&l ‘J?1r8 33%%“?‘%?(8 q%elagg(ellyog%mhflsef Ré m%'é%? "E%}H’]nder
is |'imteghetiuchyldtel 0sdally inProfurBddy abhtledst 8D & 9® ahd 2spBtiby SDepEOIYICE i ON
and to 0.3 to 1.0 nm preferably to 0.4 to 0.6 mmin DVD production,
particl e WoprhiEeesSaY Fqs@th%rw't*aﬂurtb@a(m@b)mlétwqmpwdsmcheas metted.
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I nj ection-nol ding experinents on production of digital versatile disks
(DVDs) with subsequent eval uation of the condition of the stanmped edge in
the central hole and of



the breaking strength. Experinental setuplln~ection-nolding nmachine An
'injection-nolding nmachine wifh a two-piece nold apparatus Hg%#gg ggﬁ@fle
and stationary nold sides and fenale dies for DVDs was used. G on
of gate (6), injection gap (SP) and cutting gap (SN), and the stroke of the
i npact cylinder (stroke in m), were each nodified in the various
experinents by installation of a different inpact cylinder (9) and/or of a
di fferent sprue bushing (4). A polycarbohate nol di ng compound (PC) was used
in sone cases and two pol ynet hacryl ate nol di ng conpounds (PM1 and PM 2)
were used in other cases. The nol di ng conpounds were each injected at a
pressure of about 500 bar with an initial nelt tepperature of 290C and a

mol d t enp@fearding eSB! 33k Ucy 2 kel ean Pecharciiizediby 18itaisy Prreeblyr e,

cool i ng t By, RENRIMAFhiRHbs t he sprue, opening-the nold and renoval of the
DVD was aggﬁt @ S. mme'expsé'ri ments were eval uated on the basis of DVDs

taken fromthe production process approximately 5 mnutes after startup.
17 MARCH 2003 The st ed e in the central hole (ro ened zone, due
Lot enoval st cppteniceceshi T 26 DV fifrer et SPRMEED ot (e

obt ai ned DMOS AN MBidR Sithp&id Y on the basis of criteria presented

below. In"the case of the gate |located on one side, the top edge of the
sprue cl oses twoget hmmpising 8héo Dépvitidgemethyl metibviDylhtel andsitGdo Giwit% oht r ast

to a centrally placed,sprue | di ng,conpounds: PC  Commercial, |ow
ol ecul ar wei ght p@?@%?ﬁ%@%%q&c%atg%ﬁﬁw ?%{g[@&er ding to the
manuf act urer: & nt engigdafrRéit-Aow iindx ¢ta8.8 t6Bdi ml/ 0 ninlitbabt 23dar/3BMkY SISO
production) PM 1: Conposition: 92 wt % of nethyl methacrylate, 8 wt % of

methyl acrylate, MA133)SO 1133, 230C/ 3.8 kg) = 21 g/ 10 nin J value = 48
9 Compos e Mt BB A Pl e
measured in a thermal gravimetric analysis balance at a heating rate of
5°C/minute under nitrogen atmosphere)
. a modulus of elasticity of 2800 to 3300 MPa (ISO 527)
. a fines proportion in the granules of less than 0.5, especially 0.3,
especially preferably 0.1 wt%, determined by sieve analysis (1.6 mm

mesh openings).

The material composition inherently leads to relatively low birefringence, especially by
comparison with polycarbonate. The good melt-flow index favors good processability.
High thermal stability prevents decomposition during processing. The fact that the
modulus of elasticity is maintained is advantageous in particular for the thin DVDs,
which have a thickness of only 0.6 mm. Since granules are used, the fines content is
also of importance. The presence of particles of different size, especially relatively
small particles, leads to the danger of inhomogeneities in the melting behavior of the
polymethacrylate molding compound, to disturbances in the process as a resuit
thereof and to reduced yields due to optical defects of the finished part. Experience

shows that no problems are encountered when the fines content of the granules is



17 MARCH 2003 17 Eval uation of the experinental results. Stanped edge: 1 =
. very poor rough wth many tears, considerable particulate19q§§Rg*F2@@pr
rough, hardly any tears, considerable particulate dust 3 = erate little
roughness, no tears, little particulate dust 4 = good hardly rough,
particul ate dust present 5 = very good snooth, no particul ate dust
observabl e The eval uation of breaking strength was tested by bending the
DVDs by hand. 1 = very poor breaks imreddately 2 = poor sonewhat better
than 1 3 = noderate breaks after further deflection 4 = good better bend
radius than in 3 5 = very good corresponds to the breaking strength of a
pol ycarbonate DVD PM Sim |l ar experinental results were always obtained

wi t h nol dspglieompauds wifMl.Gathm hdsh opdingiperi ments are therefore
consol i dated under "PM' in one colum in the follow ng table. 17 MARCH
2003 18 Experinent No. FMSP nmBSN mmtt r oke nmmiocati on

Molding compounds available for injection molding almost always contain mold-
release agents such as stearic acid, palmitic acid, cetyl alcohol, stearyl alcohol, oleic
acid amide or technical mixtures of the said compounds. It has now been found that
mold-release agent contained in polymethacrylate molding-compound granules can
separate as fine droplets at the rims of mold parts (1, 2) of the mold apparatus, for
example after several hours of continuous operation of the equipment. When the
mold is opened, the droplets can then get onto either the female die or the blank
itself. Naturally both are undesirabie, especially during production of DVDs with
extremely fine data structures, since they lead immediately to impairment of the

female die or to scrap loss.

Surprisingly, this problem can be overcome by using polymethacrylate molding-
compound granules containing at most 0.05 wt% of mold-release agent, or preferably
none at all. it was not foreseeable that good replication accuracy would then be
preserved almost without change even though the blank is necessarily somewhat

more difficult to separate from the mold.

The mold apparatus comprises two mold parts (1, 2), wherein one mold part (1)
contains a female die (8) with the information data (data structures = pits), said die
being fastened to a die-retaining bushing (7), and together with the second mold part
(2) forms a cavity for the one information-carrying disk blank, a sprue bushing (4) for
a sprue piece (5) with a gate (6), and an impact cylinder (9) for shearing the sprue

piece (5) in the apparatus and an ejector pin (10) are also provided.



of the gateEval uation of the stanped edgeEval uation of the bending

‘behavi orl1 - DVDPCO. 30. 71. 50ne si de552 - DVDPM. 30. 71. 50ne §}ﬂﬁ&%§42003
DVDPMD. 30. 51. 50ne sidell4 - DVDPM). 30. 21. 50ne si de225 -
DVDPMD. 30. 21. 5central 236 - DVDPM. 20. 11. 5one si de327 -
DVDPMD. 20. 11. 5central 448 - DVDPM. 20. 10. 5one si de439 -
DVDPMD. 20. 10. 5central 54 In experinent 9, no nold contam nation was found
even after the injection-nolding system&ad been operating continuously for
several hours. In experinent 7, slight contam nation devel oped after this
tinme. 17 MARCH 2003 19 CLAIMS 1. A nold apparatus, suitable as a
conponent of an injection-nolding or conpression-nolding machi ne, for
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bl anks of pol ynethacrylate plastic) the nold apparatus conprising two nold
parts) whé ee¢essae wdPke inip ccopaiderstian, ia Fashieular, apeonly the lacatiompod Hagi on

data and j e I J or . I I ne
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central | y aposthticonddiogaidaringteaving oidetspeyd bieder5f by tsheaidchgylidier 9y, ue
piece in the apparatus and an ejector pin _are also provided, characterized
in that tNbiGhprecghaspctgased Ry ieputtingggateN)-of the sprue piece and the

i nformationcarrying disk blank is smaller than 0.3 nmand the cutting gap
between the rimof the inpact cylinder and the information-carrying disk
bl ank 1 s Jhelihjectidrhgap (SR) comréspoAdsd theappightadftbe amoo(@)i ng to cl aim 1,
characterized in that the height of the cavity for the sprue piece

i mredi ately behind the injection gap between the gate of the sprue piece

and the i %@ramtdgogaﬁesmyisr&tginﬁke@bg%e e 1SIBRINcEHeBled tHdipnpaRt Ue
piece is at least” 0.5 Mm 17 MARCH 2003
cylinder (9) and the information-carrying disk blank (11), and corresponds to the
distance between the inner rim of the information-carrying disk blank (11) and the

outer rim of the impact cylinder (9) during the shearing process.

If the injection gap (SP) is too large, the problem arises that copious material is torn
out, as it were, during shearing of the sprue piece (5), and so more particulate dust
can be produced. If the gap is too small, the problem arises that the mold may not be
filled adequately.

If the cutting gap (SN) is too small, "seizing" of the impact cylinder (9) and harmful
material warping can occur. If the cutting gap (SN) is too large, the impact cylinder is
no longer guided accurately. The material will be broken rather than sheared in the

gate region, and more undesired particles will be formed.

The invention teaches that the injection gap (SP) between the gate (6) of the sprue
piece (5), which gate must be centrally positioned, and the information-carrying disk
blank (11) must be smaller than 0.3 mm, and preferably 0.15 to 0.25 mm in DVD
production, and that simultaneously the cutting gap (SN) between the rim of the

impact cylinder (9) and the information-carrying disk blank (11) must be smaller than



20 3. A npld apparatus according to claim1l or 2, characterized in that the
'stroke of the inpact cylinder is 0.3 to 1.3 mMm 4. A nethod12 ﬁﬁﬁ on of
i nformation-carryi ng di sk bl anks of pol ynet hacryl ate plasti “@@ﬁ |on
nol di ng or conpression nolding in an apparatus according to one or nore of
claims 1 to 3, in which nethod the polynethacrylate plastic in nolten
condition is injected via a nozzle at high pressure through the sprue
bushing into the apparatus, the polynethacrytate plastic solidifies in the
apparatus) the sprue piece is sheared off inside the apparatus) at gate, by
means of the inpact cylinder, the sprue piece is ejected by neans of the
ejector pin, and the information-carrying disk blank is renoved after the

appar at usghagneRsepaRN0h2 @ 042 MRhhRothRCcway i |§‘%0§le@| BiudedpolFhahashfité zed

in that information-carrying disk bianks for a digital versatile disk (DVD)
are produplagtic &r the infomoaticaeearningdisk dlarka|im, avithoub rewﬁmantt@arlrtgadutn or t hat

por y ot habPOCaple et aBe bl SR ke bR e oo hRR AP ety

met hacrylate and 7 5 to 3 wt% of nethyl acrylate, ethyl acrylate or n-butyl
acrylate with a nelt-flowindex of 5.5 to 30 ml110 m nutes at 230C13.8 kg
(1SO 1133itis pnéncnﬁ!rlyadaﬁmageyuwhaﬂ the hsighBgilcof(ting caxity o fthe sposenRipemt
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disk blank (11) toward the center of the sprue piece (5) is again at least 0.5,
preferably 0.6 to 1.2 mm. This almost bottie-shaped or stepped geometry of the sprue
piece (5) permits a certain degree of guidance of the impact cylinder during the
shearing process in the gap, and so the material is inherently stabilized during

shearing.

In the inventive method, the polymethacrylate plastic in molten condition at 240 to
320°C, for example, preferably 260 to 300°C, is injected via a nozzle (3') ét high
pressure such as 107 to 10® Pa (100 to 1000 bar) through sprue bushing (4) into the
apparatus. The polymethacrylate plastic spreads via sprue bushing (4) into sprue
piece (5) and via gate (6) into the cavity for the information-carrying disk blank, thus
replicating the information of female die (8), and solidifies in the mold apparatus at a
temperature of about 40 to 80°C. Now sprue piece (5) is sheared off inside the
apparatus, at gate (6), by means of impact cylinder (9), and sprue piece (5) is ejected
by means of ejector pin (10). The finished information-carrying disk blank (11) can be

removed after the apparatus has been opened.



determned by'sieve analysis (1.6 mmnmesh openings). 7. A rret hod accordi ng
'to claim6, characterized in that the granul ated pol ymet ha &P&’gﬂ)&
conpound contai ns no nol d-rel ease agent or not nore than 0

an agent. g, An information-carrying disk blank of polynet hacryl ate

pl astic) obtainable in a nethod according to one or nore of clains 4 to 7,
characterized in that a roughened zone due to renoval of the gate is

di sposed centrally at the rimof the holt of the information-carrying disk.
9. An information-carrying disk blank according to claim8, characterized
inthat it is a conponent of a recorded or recordable optical data nedium
10. An information-carrying disk blank according to claim9, characterized
in that iThe mferncadivpeseeningfiisk bompeent havies for(e@B)nplafthe dimgnsiahs vea sati I e
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the replicat ata according to ECVMA'Standard 26 13.4.1, of less than
8. 0% 1mheMaRGH QeQple these medlawdnafamaprbedaponyiedg)rdiesdxrdlab@mkataammu ng
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whi ch cangbggr oduced accor di ng to one or nore

The specifications for DVDs are described in ECMA Standards 267 and 268. ECMA
267 specifies four DVD types - (read-only disks) - with storage capacities of 4.7 to
17.0 gigabytes. ECMA 268 specifies DVDs with 80 mm diameter. It is currently
assumed that the ECMA specifications will be incorporated into ISO/IEC JTC1

standards.

The new information-carrying disk blank of polymethacrylate plastic has, due to
removal of the gate, a roughened zone, which is disposed centrally at the rim of the
hole and which can be felt and seen (if necessary using a magnifying glass or similar
aid). It is characterized by extremely high accuracy of replication of the data
structures (pits). It exhibits practically no perceptible birefringence, which is

advantageous especially in DVDs, which are thin and have high data densities.

Information-carrying disk blanks of polymethacrylate plastic usually exhibit

birefringence path differences of less than 50 nm, preferably 15 to 30 nm, especially
5 to 15 nm, the birefringence path difference fluctuating by not more than + (plus or
minus) 40%, preferably not more than + 30%, especially preferably not more than +

20% in a line following the radius from inside to outside.



of clainms 4:-to 7, characterized by a fitter value of the replicated dat a
“according to ECI\/A Standard 267, 13.4.1, of less than 8. 0% ﬁé ﬂiq%i@t al
versatile disk (DVD) according to claim 13) characterized ?%M ¥ 3
signal asymmetry according to ECMA Standard 267, 13.2, is less than 15%

15. A digital versatile disk (DvD) according to claim 13, characterized by
a radial tilt (radial angular deviation) of not nore than 0.8) and a
tangential tilt (tangential angular deviZation) of not nore than O0.3.
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Digital versatile disks (DVDs) produced according to the invention are characterized
by a jitter value of the replicated data according to ECMA Standard 267, 13.4.1, of
less than 8.0%, and may at the same time, preferably, have a signal asymmetry
according to ECMA Standard 267, 13.2, of less than 15%.

The planarity of the DVD is described by measurement of the radial and tangential
angular deviation (tilt). By measurements on the DVD in finally assembled form, the
angular deviation can be determined as the deflection from a reference plane both in
the radial and tangential plane. Section 12.4 of ECMA 267 specifies a permissible
radial tilt of at most + 0.8° and a permissible tangential tilt of at most + 0.3°. If the tilt
is too large, the resulting deviation of the information plane from the reference plane
causes problems - especially in a DVD with a plurality of information planes -
focussing the laser beam on the minute information unit (pits) and thus problems in

readout of information on the different information planes of a DVD.
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By the inventive method it is possible to production DVDs which have a radial tilt
(radial angular deviation) of not more than + O.8°,'preferably not more than + 0.7°
and a tangential tilt (tangential angular deviation) of not more than + 0.3°, preferably

not more than + 0.2°.

The information-carrying disk blank is provided as an essential component of finished
CDs, DVDs or MDs. Further processing of the information-carrying disk blank, for
example to a finished CD, DVD or MD or to another data-carrying disk, is
accomplished in a manner known in itself. For a CD, the information-carrying side is
coated with metal, for example by metallization with aluminum (sputtering). A lacquer
layer, which can also contain printing, is applied for protection. DVDs are produced

from two information-carrying disk blanks, which are bonded with an adhesive layer.

It has been further found that the stroke of the impact cylinder (9) also has an
influence on particle formation at the stamped edge and - possibly as a consequence
- on the breaking strength. A stroke in the range of 1.5 mm or greater is usually

chosen for the production of information-carrying disks of polycarbonate.

If, in addition to the inventive setting of the injection gap (SP) and cutting gap (SN),
the stroke of the impact cylinder is limited to 0.3 to 1.3 mm, preferably to 1.0 to 1.3
mm in CD production and to 0.3 to 1.0 mm, preferably to 0.4 to 0.6 mm in DVD

production, particle formation at the central stamped hole will be further reduced.
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The suspected reason for this result is that minute particles can be additionally torn
out at the gate as the impact cylinder slides along, and that this action becomes more
pronounced the longer such travel is. Obviously there are also formed thereby
particles that are too small to be perceived with the naked eye. This is inferred from
the fact that not only is mold contamination not observable initially but also no longer
occurs after several hours of operation, provided the stroke of the impact cylinder is

appropriately limited.
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EXAMPLES
Injection-molding experiments on production of digital versatile disks (DVDs) with
subsequent evaluation of the condition of the stamped edge in the central hole and of

the breaking strength.

Experimental setup/lnjection-molding machine

An injection-molding machine with a two-piece mold apparatus having movable and

stationary mold sides and female dies for DVDs was used.

The location of gate (6), injection gap (SP) and cutting gap (SN), and the stroke of
the impact cylinder (stroke in mm), were each modified in the various experiments by

installation of a different impact cylinder (9) and/or of a different sprue bushing (4).

A polycarbonate molding compound (PC) was used in some cases and two

polymethacrylate molding compounds (PM-1 and PM-2) were used in other cases.

The molding compounds were each injected at a pressure of about 500 bar with an
initial melt temperature of 290°C and a mold temperature of 60°C. The cycle time for
injection, holding pressure, cooling time, punching out the sprue, opening the mold
and removal of the DVD was about 5 s. The experiments were evaluated on the
basis of DVDs taken from the production process approximately 5 minutes after

startup.
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The stamped edge in the central hole (roughened zone, due to removal of the sprue
piece by means of the impact cylinder) of the obtained DVDs was evaluated optically
on the basis of criteria presented below. In the case of the gate located on one side,
the top edge of the sprue closes together with the top edge of the DVD half side (in

contrast to a centrally placed sprue).

Molding compounds:

PC: Commercial, low molecular weight polycarbonate molding compound (according

to the manufacturer: intended for optical data media or suitable for DVD production)

PM-1:

Composition: 92 wt% of methyl methacrylate, 8 wt% of methyl acrylate,
MFI (1SO 1133, 230°C/3.8 kg) = 21 g/10 min

J value = 48 ml/g

PM-2:

Composition: 96 wt% of methyl methacrylate, 4 wt% of methyl acrylate,
MFI (ISO 1133, 230°C/3.8 kg) = 6 g/10 min

J value = 52 ml/g
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Evaluation of the experimental results.

Stamped edge:

1 = very poor rough with many tears, considerable particulate dust
2 = poor rough, hardly any tears, considerable particulate dust
3 = moderate little roughness, no tears, little particulate dust

4 = good hardly rough, particulate dust present

5 = very good smooth, no particulate dust observable

The evaluation of breaking strength was tested by bending the DVDs by hand.

1 = very poor breaks immediately

2 = poor somewhat better than 1

3 = moderate breaks after further deflection

4 = good better bend radius than in 3

5 = very good corresponds to the breaking strength of a polycarbonate DVD

PM: Similar experimental results were always obtained with molding compounds PM-
1 and PM-2. The experiments are therefore consolidated under "PM" in one column

in the following table.
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Experiment | FM | SP | SN | Stroke Location Evaluation of } Evaluation of
No. mm | mm | mm of the gate | the stamped | the bending
edge behavior
1-DVD PC |03 07 |15 one side 5 5
2-DVD PM 103 |07 |15 one side 1 1
3-DVD PM |03 (05 |15 one side 1 1
4 - DVD PM 103 |02 |15 one side 2 2
5-DVD PM 103 [02 |15 central 2 3
6 - DVD PM (02 |01 |15 one side 3 2
7 -0DVD PM 102 |01 {15 central 4 4
8 - DVD PM |02 [0.1 |05 one side 4 3
9-DVD PM {02 |01 {05 central 5 4

In experiment 9, no mold contamination was found even after the injection-molding

system had been operating continuously for several hours. In experiment 7, slight

contamination developed after this time.
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CLAIMS

1. A mold apparatus, suitable as a component of an injection-molding or

compression-molding machine, for injection molding or compression molding of

information-carrying disk blanks of polymethacrylate plastic, the mold apparatus
comprising two mold parts, wherein one mold part contains a female die with the
information data and together with the second mold part forms a cavity for the
one information-carrying disk blank, a sprue bushing for a sprue piece with a
centrally positioned gate, and an impact cylinder for shearing the sprue piece in

the apparatus and an ejector pin are also provided,

characterized in that

the injection gap between the gate.of the sprue piece and the information-
carrying disk blank is smaller than 0.3 mm and the cutting gap between the rim of
the impact cylinder and the information-carrying disk blank is smaller than 0.2

mm

2. A mold apparatus according to claim 1, characterized in that the height of the
cavity for the sprue piece immediately behind the injection gap between the gate
of the sprue piece and the information-carrying disk blank toward the center of
the sprue piece is at least 0.5 mm
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3. A mold apparatus according to claim 1 or 2, characterized in that the stroke of

the impact cylinder is 0.3 to 1.3 mm

4. A method of production of information-carrying disk blanks of polymethacrylate
plastic by injection molding or compression molding in an apparatus according to
one or more of claims 1 fo 3, in which method the polymethacrylate plastic in
molten condition is injected via a nozzle at high pressure through the sprue
bushing into the apparatus, the polymethacrylate plastic solidifies in the
apparatus, the sprue piece is sheared off inside the apparatus, at gate, by means
of the impact cylinder, the sprue piece is ejected by means of the ejector pin, and
the information-carrying disk blank is removed after the apparatus has been

opened.

5. A method according to claim 4, characterized in that information-carrying disk

blanks for a digital versatile disk (DVD) are produced.

6. A method according to claim 4 or 5, characterized in that the polymethacrylate

'plastic is used in the form of a granulated polymethacrylate molding compound

. comprising 85 to 97 wt% of methyl methacrylate and 15 to 3 wt%
of methyl acrylate, ethyl acrylate or n-butyt acrylate

. with a melt-flow index of 5.5 to 30 ml/10 minutes at 230°C/3.8 kg
(1ISO 1133)

. thermal stability of at least 320°C (TD value for 2% weight loss,

measured in a thermal gravimetric analysis balance at a heating
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rate of 5°C/minute under nitrogen atmosphere)
. a modulus of elasticity of 2800 to 3300 MPa (ISO 527)
. a fines proportion in the granules of less than 0.5 wt%,

determined by sieve analysis (1.6 mm mesh openings).

7. A method according to claim 6, characterized in that the granulated
polymethacrylate molding compound contains no mold-release agent or not

more than 0.05 wt% of such an agent.

8. An information-carrying disk blank of polymethacrylate plastic, obtainable

in a method according to one or more of claims 4 to 7, characterized in that a
roughened zone due to removal of the gate is disposed centrally at the rim

of the hole of the information-carrying disk.

9. An information-carrying disk blank according to claim 8, characterized in that it

is a component of a recorded or recordable optical data medium.

10.  An information-carrying disk blank according to claim 9, characterized in that it
is a component of a compact disk (CD), of a digital versatile disk (DVD) or of a
minidisk (MD).

11.  An information-carrying disk blank according to claim 10, characterized in that
it is a component of a digital versatile disk (DVD) and the DVD produced
therefrom has a jitter value of the replicated data according to ECMA Standard
267, 13.4.1, of less than 8.0%.
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14. A digital versatile disk (DVD) according to claim 13, characterized in that the
signal asymmetry according to ECMA Standard 267, 13.2, is less than 15%.

15. A digital versatile disk (DVD) according to claim 13, characterized by a radial
tilt (radial angular deviation) of not more than + 0.8°, and a tangential tilt

(tangential angular deviation) of not more than + 0.3°.



