WO 2011/092200 A 1IN0 T A0 00 AR A0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

25 |0 00 000 OO 00O

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

4 August 2011 (04.08.2011) WO 2011/092200 Al
(51) International Patent Classification: Road, Chai Wan, Hong Kong 999077 (CN). ZHANG, Ice
G11B 7/246 (2006.01) [CN/CN]; No. 125, Lane 321, Wenhua Road, Shanghai

201601 (CN).
(21) International Application Number: €N
PCT/EP2011/051063 (74) Common  Representative: BAYER MATERI-
A AG; La Patents, Patents and Li -
(22) International Filing Date: inlg“sgg’ggffver&m%)ag)d atents, Taients and Licens
26 January 2011 (26.01.2011) ? ’
(81) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
. CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(30) Priority Data: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/CN2010/000124 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

28 January 2010 (28.01.2010) CN KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(71) Applicant (for all designated States except US): BAYER ME, NEG’ MK, MN, MW, MX, MY, MZ, NA, I\‘IG, NI,
MATERIALSCIENCE AG [DE/DE]; 51368 Lev- NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
erkusen (DE). SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT,TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for CN only): BAYER MATERI- L
ALSCIENCE (CHINA) COMPANY LIMITED (84) Designated States (unless otherwise indicated, for every
[CN/CN]; 18th Floor, Citigroup Tower, 33 Huayuan kind of regional protection available). ARIPO (BW, GH,
Shigiao rd., Pudong, Shanghai 200120 (CN). GM, KE, LR, LS, MW, MZ, NA, 8D, SL, 8Z, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(72) Inventors; and TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(75) Inventors/Applicants (for US ornly): BRUDER, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Friedrich-Karl [DE/DE]; En De Siep 34, 47802 Krefeld LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(DE). HAESE, Wilfried [DE/DE], Osenauer Str.32, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
51519 Odenthal (DE). OSER, Rafael [DE/DE]; An GW, ML, MR, NE, SN, TD, TG).

Kleinhiitten 6, 47800 Krefeld (DE). FISCHER, Wolf- .
gang [DE/DE]; Eschendonk 6, 40668 Meerbusch (DE). T ublished:

LUDEWIG, Michael [DE/DE]; Gisbert-Cremer-Str. 70, —  with international search report (Art. 21(3))
51373 Leverkusen (DE). WONG, Raymond [CN/CNT;

Flat 8, 3rd Floor, Block 29, Heng Fa Chuen, 100 Sing Tai

(54) Title: HIGH SPEED DVDS

(57) Abstract: This invention relates to DVDs made from polycarbonate and a special UV curable bonder material consisting of
A) an urethane acrylate oligomer as binder, which is the reaction product of i) one or more polyisocyanates and ii) one or more
hydroxyfunctional lactone ester (meth)acrylates having a number average molecular weight of from 200 g/mol to 2000 g/mol and
having the formula: CH, = C (R")-C (0)-0-R?*-[ O - C(0) - R*], - OH wherein, n is an integer from 1 to 5, R! is hydrogen
or methyl, R? represents an alkylene group or substituted alkylene group having from 2 to 10 carbon atoms and R? represents a
straight or branched chain alkylene group of from 3 to 8 carbon atoms, and which may be substituted with one or more alkyl
groups having from 1 to 12 carbon atoms, B) a reactive thinner, comprising of mono functional acrylates and/or (meth)acrylates
C) a photoinitiator and D) optional additives which offers improved performance at high data transfer rates.



10

15

20

25

WO 2011/092200 PCT/EP2011/051063

High Speed DVDs

The present invention describes the usage of special UV bonders for the production of DVDs
(digital versatile discs), which facilitate improved focusing and tracking performance at high

data transfer rates.

The development of optical data storage is mainly characterized by the increase of the storage
capacity per disc from one generation to the next generation. This can be examplified e.g. by the
0.7 GByte capacity per disc in the Compact Disc (CD) format, the 4.7 GByte capacity of a sin-
gle layer Digital Versatile Disc (DVD) and the 25 GByte capacity of a single layer Blu-ray Disc
(BD). As can be seen in the case of DVD and BD those capacities can be increased by introduc-

ing e.g. double layer discs or discs with even more layers or double side accessible discs.

An additional important point is the data transfer rate during readout and/or recording of a disc.
Due to the fact that the data are readout and/or recorded sequentially, the increase of the storage
density lead to increasing readout and/or recording times of a full disc, despite the fact that the
pits or recorded marks become smaller from one generation to the next generation. This lack of
transfer rate is compensated for that the reference speed for 1X recording and readout for each
format increases from one generation to the next generation. To increase the data transfer rate
within a format the increase of the spinning speed of the disc facilitates high speed recording

and readout.

For the CD-format drives and discs were developed which can reach 52X of data transfer rates
in comparison to the 1X reference speed. For 52X speed the spinning speed is about 10500
rounds per minute (RPM) as for a 0.7 GByte capacity disc the linear reference speed is 1.2 m/s.

For the DVD-format drives and discs were developed which can access up to 22X of data trans-
fer rate in comparison to the 1X reference speed. For 22X speed the spinning speed is about
12830 RPM. High rotation speeds will reduce recording times dramatically as can be seen from

the following table 1.
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Table 1: Writing speeds for DVD with 1X, that is 1350 kBytes/s, in the first drives and
media models. More recent models work at 18X or 20X that means at 18 or 20 times
higher maximum data transfer rate. Note that for CD drives, 1X means 150 kBytes/s,

which is approximately 9 times slower than 1X DVD.

gMax. data transfer rate . ~Write time (min)

- (Mbit/s)

For the BD-format discs and drives exist that support up to 8X of data transfer rate in compari-
son to the 1X reference speed. For 8X speed the spinning speed is about 6480 RPM as the linear
velocity for the 1X reference speed is 4.92 m/s for a 25 GByte/layer capacity disc. In the labora-
tory 12X recording speed was already demonstrated, which corresponds to 9720 RPM spinning
speed of the disc (In proceedings of the ISOM 2006 (International Symposium of Optical Mem-
ory) held in Takamatsu, Japan, “Up to 12X BD-R (Cu:Si) Recording”, R.G.J.A. Hesen, J.H.G.
Jaegers, A.P.G.E. Janssen, J. Rijpers, P.R.V. Sonneville, J.J.H.B. Schleipen, Philips Research
Laboratories, High Tech Campus 34, 5656 AE Eindhoven, The Netherlands).

At such high rotation speeds tracking and focusing of the laser becomes crucial to record and
read data in high quality. In such cases it can happen that the disc reader or writer reduces the
disc rotation speed to gain better data signal quality at lower error rates. Thus high rotation

speeds cannot be achieved.
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E.g. DVD writer producer often check the quality of the tracking error (TE) and focusing error
(FE) signals at high speeds (e.g. 16X) before doing power calibration for recording. If TE or FE
are above the writer specific limits recording will be done at a much lower speed. Examples for
freeware tools to check such TE and FE quality are Plextools for Plextor writers and Qscan that

works for most BenQ and Philips writers.

Proper tracking and focusing is strongly related to the evenness of the disc surface as for the
optical pickup system the working distance and the alignment of its optical axis to the data
tracks changes with time if the disc rotates underneath. That means that low tangential deviation
of the disc is important, which means a periodic and synchronized change of the above men-
tioned properties for the pick up head. High requirements on low tangential and radial deviation
narrow the processing window for high speed capable DVD production and means extra burden

for the disc producer.

But also modal oscillations can gain significant amplitudes with respect to the focal length at
high rotation speeds. Such modal oscillations also generate non synchronized transient changes
of working distance and alignment which will make tracking and focusing difficult at high rota-
tion speeds, as the tracking and focusing servos are bandwidth limited and can not follow large
and highly frequent distortions fast enough. The modal oscillation is characterized by its modal
frequency f, which is related to the geometry of the disc and the ration of Youngs modulus E
and mass density p according to f, proportional to (E/p)*’ (see also (3)). The quality factor Q
(see formula (4)) is related to tand via Q=3/tand. In that sense Q can be used as a measure of the
damping like tand. Low Q means high damping as tand is high. In general E and Q show a dis-
tinct dependency on frequency f. The group of lowest frequency modal oscillations of a 12 cm
diameter and 1.2 mm thick disc made from polycarbonate lay in the range of 130 Hz to 170 Hz
[S. Subramanian, R. Hariharan, B. Landa, T. P. Feist, in Optical Data Storage 2000, Proceed-
ings of SPIE Vol. 4090 (2000), pp 323 ff, WO 0048172A2 Comparative example 1]. The next
group modal oscillations occur around 280 Hz. As the spinning speed at 16X is about 155 Hz

such modal oscillations can be easily excited during disc operation.

WO 0048172A2 discloses solutions to suppress the influence of modal oscillations on high den-
sity data storage (> 5 Gbit/in2 areal density > DVD density) media by controlling stiffness and
damping. However due to the fact that the information layer is at a first surface of that media the
stiffness and damping requirements could be fulfilled by nontransparent substrate materials. The
disclosed solutions employ sandwich injection molding processes that can not be used in eco-

nomic DVD production.
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EP 1 158 024 A1 describes a vibration-damping thermoplastic resin composition comprising
a) 50 — 90 wt.-% of an amorphous thermoplastic resin having a loss tand of 0,01 to 0,04 and a
deflection temperature under load of not lower than 120°C and b) 50 to 10 wt.% of a methyl
methacrylate resin wherein the article molded therefrom has certain physical properties. The
disclosed solution achieves an increased damping and uses however polymer blends of special
polycarbonates with methyl methacrylate. Optical clarity of the disclosed solutions will not be

good enough for DVD applications.

WO 2006046864A1 discloses the use of urethane acrylates obtained from diols, diisocyantes
and hydroxylgroup containing (meth)acrylates in combination with epoxydiacrylate, monofunc-
tional and difunctional acrylic acid esters as adhesive for optical discs. However difunctional
acrylic acid esters as well as epoxyacrylates proved to be not suitable in bonders for DVD discs

at high spinning speeds (see comparative example 16).

CN 1456621A discloses a UV-curable coating suitable for DVDs. These UV-curable coatings
comprising an aminoformate-acrylate ester as active oligomer, mono- and difunctional

(meth)acrylates, a photoinitiator and optional additives.

There still exists the necessity for DVD discs that can provide at high spinning speeds improved
tracking and focusing operation. The usage of standard DVD bonder material already impose
tight production margins to keep the TE and FE signals within acceptable limits at high re-
cording speeds. Often discs are not accepted by the DVD writers for 16X or even higher X re-

cording because of poor tracking or focusing behavior.

It was therefore the task to provide DVDs that show wider margin with respect to tracking and

focusing at high rotation speeds.

Surprisingly it was found that the usage of a special UV curable bonder can solve the above
described problem. The present invention is directed to DVDs made from polycatbonate, with a

special bonder material and optionally additional layers.
The UV curable bonder material is in general a spin coatable formulation consisiting of
A) an urethane acrylate oligomer as binder, which is the reaction product of

1) one or more polyisocyanates and

ii) one or more hydroxyfunctional lactone ester acrylates having a number average mo-

lecular weight of from 200 g/mol to 2000 g/mol and having the formula:
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CH,=C(RY-C(0)-0-R*-[0-C(0)-R%,-OH

wherein n is an integer from 1 to 5, R' is hydrogen or methyl, R’ represents an alkylene
group or substituted alkylene group having from 2 to 10 carbon atoms and R® repre-
sents a straight or branched chain alkylene group of from 3 to § carbon atoms, and
which may be substituted with one or more alkyl groups having from 1 to 12 carbon at-

oms.
B) a reactive thinner, comprising monofunctional (meth)acrylates,
C) a photoinitiator and
D) optional additives.

Additonally it was found that such special UV curable bonder when used in DVD production

results in discs with a Q factor of less than 130 measured at a frequency of 270 Hz.

In a short term DVD discs made with bonders that enable an improved damping at frequency
levels of around 200 Hz to 300 Hz at room temperature, provide significantly improved tracking

and focusing behavior at recording speed of 16X or above.

In the context of this specification, "(meth)acrylate” relates to corresponding acrylate or

(meth)acrylate functions or to a mixture of the two.

The urethane acrylate oligomer A) may be produced according to the methods described in EP-
A 1650241 or EP-A 1671995,

The polyisocyanate component (i) in the urethane acrylate oligomer A) comprises

e polyisocyanates selected from the group comprising aromatic, araliphatic, aliphatic or
cycloaliphatic polyisocyanates or mixtures of such polyisocyanates, for example 1,3-
cyclohexane diisocyanate, 1-methyl-2,4-diisocyanato-cyclohexane, 1-methyl-2,6-diiso-
cyanato-cyclohexane, tetramethylene diisocyanate, 4,4'-diisocyanatodiphenylmethane,
2,4'-diisocyanatodiphenylmethane, 2,4-diisocyanatotoluene, 2,6-diisocyanatotoluene,
a,0,0,'0,-tetra-methyl-m- or -p-xylylene diisocyanate, 1,6-hexamethylene diisocyanate,
1-isocyanato-3,3,5-trimethyl-5-isocyanatomethylcyclohexane (isophorone diisocyanate
or IPDI), 4,4'-diisocyanato-dicyclohexylmethane, 4-isocyanatomethyl-1,8-octane diiso-

cyanate (triisocyanatononane, TIN) (EP-A 928 799) and mixtures thereof. Also suitable
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are homologues or oligomers of the mentioned polyisocyanates with biuret, carbodiim-
ide, isocyanurate, allophanate, iminooxadiazinedione and/or uretdione groups, mixtures
thereof with one another and mixtures with the polyisocyanates mentioned above. Pref-
erence is given to 1,6-hexamethylene diisocyanate, 1-isocyanato-3,3,5-trimethyl-5-
isocyanatomethylcyclohexane (isophorone diisocyanate or IPDI) and 4,4'-diisocyanato-
dicyclohexylmethane and mixtures thereof with one another. Preference is given also to
homologues or oligomers of 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethylcyclo-
hexane (isophorone diisocyanate or IPDI) and 4,4'-diisocyanato-dicyclohexylmethane
with biuret, carbodiimide, isocyanurate, allophanate, iminooxadiazinedione and/or uret-
dione groups, mixtures thereof with one another and mixtures with the preferred poly-

isocyanates mentioned above.

o Prepolymers of hexamethylene diisocyanate, made from polyesterdiols and/ or poly-

etherdiols and hexametylene diisocyanate

e Prepolymers of dicyclohexylmethane diisocyanates , made from polyesterdiols and/ or

polyetherdiols and dicyclohexylmethane diisocyanate

Particularly preferred as polyiisocyanate component i) are oligomers of hexamethylenediisocy-

nate and/or dicyclohexylmethanediisocyante.

Most preferred as the hydroxyfunctional lactone ester acrylate i) in the urethane acrylate oli-
gomer A) is the reaction product from hydroxyethylacrylate, hydroxypropylacrylate or hy-

droxybutylacrylate with e-Caprolactone.
The reactive thinner B) comprises monofunctional (meth)acrylates.

Preferred compounds B) are selected from the group comprising alkoxylated alkyl
(meth)acrylates, monofunctional esters of (meth)acrylic acid and C1 to C10- alkoxylated phe-

noles, alkyl (meth)acrylates, cycloaliphatic (meth)acrylates and heterocyclic (meth)acrylates .

Particularly preferred compounds B) comprises compounds selected from the group of C1- to
C4- alkoxylated C1- to C4- alkyl (meth)acrylates, monofunctional esters of (meth)acrylic acid
and C1- to C4- alkoxylated phenols, C1- to Cl10- alkyl (meth)acrylates, C4- to C10-
cycloaliphatic (meth)acrylates and C4- to C6 heterocyclic (meth)acrylates.



10

15

20

25

30

WO 2011/092200 PCT/EP2011/051063

-7-

The most particularly preferred compounds B) comprises compounds selected from the group of
phenoxy-ethylacrylate, phenole-(2,5-diethoxy) acrylat, 2-(2-ethoxyethyoxy)ethylacrylate,
isobornyl acrylate and tetrahydrofurfuryl acrylate.

Typical photoinitiators C) comprising hydroxyphenyl ketones e.g. (1-hydroxycyclohexyl)phenyl

ketone (e.g. Irgacure® 184, Ciba, Lampertheim, DE), 1-hydroxydimethylphenyl ketone (e.g.

Darocur® 1173, Ciba, Lampertheim, DE), acylphosphinoxides, ¢. g. 2,4,6-trimethyl-benzoyl-

diphenylphosphine oxide (e.g. Darocur® TPO, Ciba, Lampertheim, DE), phenylbis-(2,4,6-

trimethylbenzoyl)phosphione oxide (¢.g. Irgacure® 819, Ciba, Lampertheim, DE), phenylgly-

oxylates, e. g. phenylglyoxylic acid (methyl)ester (e.g. Irgacure® MBF, Ciba, Lampertheim, DE)
and benzyldimethylketales (e.g. Irgacure® 651, Ciba, Lampertheim, DE).

Additives, binders and auxiliary substances D) known in coating and adhesive technology can
be added to or combined with the bonder material. Such substances are flow and wetting addi-
tives, slip additives, fillers, nanoparticles, light-stabilising particles, anti-yellowing additives,

thickeners, and additives for reducing the surface tension.

According to the invention, the UV curing bonder materials are formulated to such a ratio be-
tween components A) to B) that the viscosity at 25 °C is about 200 to 1000 mPas, preferably
about 350 to 800 mPas and particularly preferred about 450 to 650 mPas.

The photoinitiator C) in the UV curing bonder composition according to the invention is con-
tained in amounts of 1 to 10 wt.-%, preferably 2 to 8 wt.-%, particularly preferably 3 to 6 wt.-%

based on all polymerizable compounds.
General description of the substrate material

The polycarbonate resins are generally obtained by solution polymerization or melt polymeriza-
tion of an aromatic dihydroxy compound and a carbonate precursor, Any aromatic dihydroxy
compound is acceptable if discs made out of the respective polycarbonate satisfy the require-
ments of the high rotation speed test wherein said test is described in the experimental part of
the specification and / or the respective polycarbonate satisfies the above relative solution vis-

cosity ranges
Preferred aromatic dihydroxy compounds are compounds of formula (1)

HO-Z-OH (1)
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in which Z denotes a radical of the formula (2)

R‘: @ 3'?1
X
R? R? (2)

in which

R' and R? independently of each other represent H or C,-Cg-alkyl, preferably H or C, - Cs-alkyl,

in particular hydrogen or methyl and

X represents a single bond, C, - Cs-alkylene, C, - Cs-alkylidene or Cs- Cs cycloalkylidene,
which may be substituted by C, - Cs-alkyl, preferably methyl or ethyl, with the proviso that R
and R’ represent hydrogen if X reperesents 3,3,5- trimethylcyclohexylidene.

Most preferably X represents isopropylidene and R' and R” represents hydrogen.

Aromatic dihydroxy compounds are generally known or can be prepared according to generally
known methods. The interfacial or melt polymerization of polycarbonate is also generally
known and described in numerous publications e.g. WO 2004/063249 A1, WO 2001/05866 Al,
WO 2000/105867, US-A 5,340,905, US 5,097,002, US-A 5,717,057.

The polycarbonate resin may be a homopolycarbonate obtained by homopolymerizing the above
aromatic dihydroxy compound or a copolycarbonate obtained by copolymerizing two or more
aromatic dihydroxy compounds mentioned above. The polycarbonate based on bisphenol A as
diphenol monomer may contain up to 20 wt.-%, preferably up to 10 wt.-%, more preferably up
to 5 wt.-%, based on the amount of diphenols used for the production of polycatbonate, addi-
tional diphenol monomers selected from the group consisting of 1,1-bis(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexan, a,a'-bis(4-hydroxyphenyl)m-diisopropylbenzen or 4,4'-dihydroxy-
biphenyl or 2-Phenyl-3,3-bis(4'-hydroxyphenyl)phthalimide.

The reaction by the solution method is usually a reaction between the aromatic dihydroxy com-
pound and phosgene, and is usually carried out in the presence of an acid coupling agent and an
organic solvent. As the acid coupling agent, alkali metal hydroxides, such as sodium hydroxide
or potassium hydroxide, or amine compounds, such as pyridine, are used. As the organic sol-
vent, halogenated hydrocarbons, such as methylene chloride or chlorobenzene or mixtures of
such hydrocarbons, are used. For accelerating the reaction, a catalyst such as tertiary amines,
quaternary ammonium compounds or quaternary phosphonium compounds which are exempli-

fied by triethylamine, N-ethyl-piperidine, tetra-n-butylammonium bromide, or tetra-n-
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butylphosphonium bromide respectively may also be used. Preferably, the reaction temperature
is routinely 0 to 40° C, with a reaction time being 10 seconds to 5 hours and with a pH during

the reaction being not less than 9. The reaction can be a batch process or a continuous process.

In the polymerization reaction, terminal capping agents for adjusting the relative solution vis-
cosity are usually also employed. These terminal capping agents used may be monofunctional
phenols. The polycarbonate resin obtained has its terminal capped by a monofunctional phenol
based group so that it is superior in thermal stability to polycarbonate resin not obtained as de-
scribed above. The monofunctional phenols are generally phenols or lower alkyl substituted
phenols like phenol, p-tert-butylphenol, p-cumylphenol, isooctylphenol or long-chain alkyl phe-
nols like decyl phenol, dodecyl phenol, hexadecyl phenol, octadecyl phenol, eicosyl phenol,
docosyl phenol and triacontyl phenol. Prefered terminal capping agents are phenol, p-tert-

butylphenol, p-cumylphenol and 3-n-pentadecylphenol (CAS # 501-24-6).

The terminal capping agent is introduced in an amount to achieve the appropriate relative solu-
tion viscosity. The terminal capping agent may be used alone or in combination with other

above mentioned phenol compounds.

The reaction by the melting method is usually an ester exchange reaction between an aromatic
dihydroxy compound mentioned above and a carbonate ester, and is carried out by a method
consisting in mixing the aromatic dihydroxy compound and the carbonate ester in the presence
of an inert gas under heating and in distilling off the generated alcohol or phenol. Although the
reaction temperature differs with e.g., the boiling point of the generated alcohol or phenol, it is
usually 120 to 350° C. During the latter half of the reaction, the reaction system is reduced in
pressure to approximately 1.33x10%to 13.3 Pa to facilitate distillation of the generated alcohol

or phenol. The reaction time is usually 1 to 6 hours.

Among the carbonate esters, there are esters, such as C6 to C10 aryl groups or aralkyl groups or
C1-4 alkyl groups, that may occasionally be substituted, specifically, diphenyl carbonate,
bis(chlorophenyl) carbonate, dinaphtyl carbonate, bis(diphenyl) carbonate, dimethyl carbonate,

diethyl carbonate and dibutyl carbonate. Of these, diphenyl carbonate is most preferred.

For accelerating the polymerization, polymerization catalysts may also be used. As these po-
lymerization catalysts, those catalysts routinely used for esterification or ester exchange reac-
tions, such as alkali metal compounds, ¢.g., sodium hydroxide, potassium hydroxide, or sodium
or potassium salts of dihydric phenols, alkali earth metal compounds, such as calcium hydrox-
ide, barium hydroxide or magnesium hydroxide, nitrogen-containing basic compounds, such as
tetramethyl ammonium hydroxide, tetracthyl ammonium hydroxide, trimethylamine or tricthyl-

amine, alkoxides of alkali metals or alkali carth metals, phosphorous-containing basic com-
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pounds like tetraphenylphosphoniumphenolat or organic acid salts of alkali metals or alkali
earth metals, zinc compounds, boron compounds, aluminum compounds, silicon compounds,
germanium compounds, organotin compounds, lead compounds, osmium compounds, antimony
compounds, manganese compounds, titanium compounds or zirconium compounds, may be
used. These catalysts may be used alone or in combination. These catalysts are used in an
amount preferably of 1x10°to 1x10? equivalent, more preferably 1x107to 5x10 equivalent, to

one mol of the dihydric phenol as the starting material.

The aromatic polycarbonate resing may contain tri-or higher functional aromatic compounds or
contain branched components in the polymer as a result of the isomerization reaction in polym-
erization. Examples of the tri-or higher functional aromatic compounds preferably include
phlorogrucin, phlorogrucide, tris phenols, such as 4,6-dimethyl-2, 4,6-tris(4-hydroxyphenyl)
heptene-2,2,4,6-trimethyl-2,4,6-tris(4-hydroxyphenyl) heptane, 1,3,5-tris(4-hydroxyphenyl)
benzene, 1,1,1-tris(4-hydroxyphenyl) ethane, 1,1,1-tris(3,5-dimethyl-4-hydroxyphenyl) ethane,
2, 6-bis(2-hydroxy-5-methylbenzyl)-4-methyl phenol, and 4-(4-[1,1-bis(4-hydroxyphenyl)
ethyl] benzene)-o,a-dimethylnbenzyl phenol, tetra(4-hydroxyphenyl) methane, bis(2,4-
dihydroxyphenyl) ketone, 1,4-bis(4,4-dihydroxytriphenyl methyl) benzene, trimellitic acid, py-
romellitic acid, benzophenone tetracarboxylic acid and acid chlorites thereof. In case tri- or
higher functional aromatic compounds are used, 1,1,1-tris(4-hydroxyphenyl) ethane and 1,1,1-

tris(3,5-dimethyl-4-hydroxyphenyl) cthane, are preferred.

The polycarbonate or the copolycarbonate are characterized by the relative solution viscosity,
determined in a polymer solution in dichloromethane, measured with an Ubbelhode capillary
viscosimeter, capillary type 0C. The polymer concentration is 5 g/, the measurement is done at
a temperature of 25 °C. The preferred relative solution viscosity should be in the range of 1.190

to 1.230.

As release agent higher fatty acid ester of a monohydric alcohol or polyhydric alcohol may be
added to the thermoplastic resin of the present invention. By blending a higher fatty acid ester of
a monohydric or polyhydric alcohol, releasability from a mold at the time of molding the ther-
moplastic resin is improved, and a release load in the molding of a disk substrate becomes
small, thereby making it possible to prevent the deformation of the disk substrate and pit dislo-

cation caused by a release failure. The melt fluidity of the thermoplastic resin is also improved.

The positive amount of release agents is preferably less than 2000 ppm by weight of the resin,

more preferably less than 1000 ppm by weight of the resin, especially preferred less than 500
ppm.
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Preferred higher fatty acid esters are glycerol monostrearate and glycerol monopalmitate as well

as mixtures of them.

Phosphorus-based thermal stabilizers, may be added to the thermoplastic resin also. Suitable
phosphorus-based thermal stabilizers are for example, phosphorous acid, phosphoric acid, phos-
phonous acid, phosphonic acid and esters thereof. Specifically, phosphite compounds, such as
triphenyl phosphite, tris nonylpheny! phosphite, tris(2,4-di-tert-butylphenyl) phosphite, tridecyl
phosphite, trioctyl phosphite, trioctadecyl phosphite, didecyl monophenyl phosphite, dioctyl
monophenyl phosphite, diisopropyl monophenyl phosphite, monobutyl diphenyl phosphite,
monodecyl diphenyl phosphite, monooctyl diphenyl phosphite, bis(2,6-di-tert-butyl-4-
methylphenyl) pentaerythritol diphosphite, 2,2-methylenebis(4,6-di-tert-butylphenyl) octyl
phosphite, bis (nonylphenyl) pentaerythritol diphosphite and bis(2,4-di-tert-butylphenyl) pentae-
rythritol diphosphite, and phosphate compounds, such as tributyl phosphate, trimethyl phos-
phate, tricresyl phosphate, triphenyl phosphate, trichlorophenyl phosphate, triethy! phosphate,
dipheny] cresyl phosphate, diphenyl monoorthoxenyl phosphate, tributoxy ethyl phosphate,
dibutyl phosphate and diisopropyl phosphate, may be indicated. Additional phosphorus-based
thermal stabilizers are for example tetrakis(2,4-di-tert-butylphenyl)-4,4"-biphenylene diphos-
phonite, tetrakis(2,4-di-tert-butylphenyl)-3,3'-biphenylene diphosphonite and bis(2,4-di-tert-
butylphenyl)-4-biphenylene phosphonite. Of these, tris nonylphenylphosphonite, distearyl pen-
taerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pentaerythritol disphosphite, tris(2,4-di-
tert-butylphenyl) phosphite, triphenyl phosphate, trimethyl phosphate, tetrakis(2,4-di-tert-
butylphenyl)-4,4'-biphenylene diphosphonite and bis(2,4-di-tert-butylphenyl)-4-biphenylene

phosphonite, are preferred. These thermal stabilizers may be used alone or as a mixture.

The amount of these thermal stabilizers, if added, is preferably 0.0001 to 0.05 weight part, more
preferably 0.0005 to 0.02 weight part and most preferably 0.001 to 0.01 weight part to 100 parts

by weight of the thermoplastic resin composition.

A generally known antioxidant may be added to the thermoplastic resin of the present invention
to prevent oxidation. An example of the antioxidant is a phenol-based antioxidant. The amount

of the antioxidant is preferably 0.0001 to 0.05 wt.-% based on the thermoplastic resin.

Above mentioned additives as well as other additives like optical stabilizers, colorants, antistatic
agents and lubricants may be added to the resin for an optical disk substrate of the present in-
vention in such limits that discs made out of the respective polycarbonate resin composition

satisfy the requirements of the high rotation speed test.

Blends of polycarbonate with other thermopolastic resin may also be used as long as the discs

made out of the respective blend satisfies the requirements of the high rotation speed test. Other
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thermoplastic resin may be selected from the group consisting of acrylic resin, preferably poly-
methylmethacrylate, polystyrene resins as homopolymer or as co- or blockpolymer with other
monomers selected from the group comprising isoprene and butadiene or mixtures thereof, or
polycycloolefinic resins preferably polymerization products of olefins, such as moieties with a

norbornene sructure.

In the preparation of the resin composition of the present invention, it is conceivable that mixing
of polycarbonate resins and/or mixing of a polycarbonate resin and other resin is carried out in
solution or in the melt. As for means of mixing, in the stage of a polymer solution, a vessel
equipped with a stirrer is mainly used, and for the second case equipment like a tumbler, twin-
cylinder mixer, Nauter mixer, Banbury mixer, kneading roll or extruder may be used. In either

case, any technique may be used and not particularly limited.
Process for the Production of the DVD Substrate

To produce a substrate from the above resin for an optical recording medium, an injection mold-
ing machine (including an injection compression molding machine) equipped with a stamper
having pits and grooves which satisfy specifications required for an optical recording medium
and a surface accuracy is used to form an optical disk substrate by injection molding. The thick-
ness of the disk substrate generally is 0.55 to 0.60 mm. This injection molding machine may be
a generally used machine but preferably a machine made from a material whose cylinder and
screws have low adhesion to resins, corrosion resistance and abrasion resistance in order to sup-
press the production of carbide and improve the reliability of a disk substrate. The environment
of the molding step is preferably as clean as possible in view of the object of the present inven-
tion, It is also important that the material to be molded should be fully dried to remove water

and that residence which might cause the decomposition of a molten resin should be avoided.

In the following a production of a standard disc substrate of the optical recording medium of the
present invention is described, said method was used in the experimental part and is not limiting
to the scope of the invention. A disc substrate with a diameter of 120 mm and a thickness of
0.60 mm is injection molded from polycarbonate using an injection molding machine equipped

with a mold and a stamper.
Process for the Production of the Dye and the Reflective Layer

DVD recordable discs use an organic dye as recording layer by means of spin coating process.
For this process a fresh dye solution is prepared by solubilizing the dye powder in organic sol-
vents. After the molding process, all substrates are transferred into temperature controlled con-

veyer to get efficient cooling of both sides of the substrate, ready for further dye coating proc-
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ess. The inline dye coating units are usually equipped with several automated dye dosing sta-
tions for the application of the precise controlled dye layer onto each grooved substrate. The
spin coating process shall be strictly under a climate controlled environment. To remove resid-
ual solvent from the condensed dye film, the dye coated substrates are fed into the drying oven

with infrared lamps.

For the deposition of a highly reflective metal layer on the top of the dye coated substrates, the
high rate sputter module is used after drying process. The most common material is silver, or a
silver alloy. A powerful and optimized metallizer can offer uniform sputtering throughout the
target lifetime. Removement of residual dye on the edge of the dye coated and metallized layer

0 substrates by dosing the edge clean solvent after metallizing.
Description of the Bonding Process
Inline process

The metallized and edge-cleaned layer 0 substrate was transferred to the bonding unit, where the
bonder material is dosed at a disc by spin coating bonding process. Afterwards another blank
layer 1 substrate was placed on top. The bonder was distributed between the two substrates with
optimized spin process. The dosage of the bonder is chosen so that the bonder layer thickness

achieved by this procedure is between 30 and 60 pm, preferably between 40 and 50 pm.

The discs are exposed to ultraviolet radiation to cure the bonding material by means of a radical

polymerization reaction.
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EXPERIMENTAL

Testing Procedures

Viscosity of the bonder

The bonder formulation was prepared in a speed mixer (Hauschild DAC 150 FVZ). The viscos-
ity was measured at 25 °C in an Oscillation Rheometer (Firma Anton Paar Physica Modell
MCR 301) equipped with an oven CTD 450 which was set to 25 °C. A cone - plate geometry
was used. The diameter of the cone was 50 mm and the cone angle was 1°. The viscosity was

measured in rotation mode at fixed shear rate of 10 1/s.
Measurement of the Youngs Modulus £ and the quality factor Q

To determine the Young’s modulus £ and the damping related factor O (quality factor) of the
materials in the frequency range from about 10 Hz to 10 KHz, a set up that is analogue to what
is described in ASTM E 756-05 (Figure 1) is used. This measurement principle is based on the
evaluation of the resonance frequencies f, of an oscillating beam of the material of interest. To
excit the resonance frequencies the beam is clamped on one side to a Piezo-shaker, which is
driven by an analog white noise signal with a range stretching from 1 mHz to 10 KHz. The
beam response to that excitation e.g. the velocity versus frequency measured with a Laser-
Doppler-Vibrometer (LDV) at the tip of the beam that is not clamped to the Piezo-shaker nor-
malized to e.g. the velocity versus frequency of the excitation at the end of the beam that is

clamped to the Piezo-shaker is recorded. Form this response curve E and Q are calculated as

follows:
12 4 2
p-2rL
" ©)
2
0- Af:
" 4
with:
E  =Young’s modulus of beam material in Pa,

f,  =theresonance frequency for mode nin Hz,
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Af, = the half-power at full bandwidth (FWHM) of mode n in Hz,

C, = coeflicient for mode 1 of a clamped-free (uniform) beam,

H = thickness of beam in oscillation direction in meter,

{ = length of beam in meter,

n  =modenumber: 1,2,3,...,

¢ = Quality factor of the beam material, dimensionless,
p  =mass density of the beam in kg / m’.

The beam was cut out of a disc, that was fabricated according to the procedures described above
or can be injection molded. The width  of the beam is choosen to be 0.013 m and the length /
is chosen, so that the resonance frequencies fit well to the measured frequency range of 10 Hz to
10 kHz. The values of E and Q at 2000 Hz are calculated via linear interpolation using the re-
spective values extracted from formula (3) and formula (4) at the measured f, below 2000 Hz
and the measured f,-.; above 2000 Hz.

Mass density

The mass density p was measured with the Mettler density kit Mettler AT 250 H66765 at room
temperature using ethanol as the immersing liquid, on samples cut out of the disks. Or alterna-
tively a rectangular piece of the disc of known width ¥, known hight A and know length / was
cut out of the disc. The mass m of the rectangular piece of the disc was determined by weighing

with a balance (e.g. Mettler AT 250) and p was calculated via p=m / (- H-W).
Measurement of the radial and tangential deviation

The radial deviation measures the angular deviation of the disc surface from a reference plane.
It is defined as the angle measured in radial direction, between incident light perpendicular to
the reference plane and the reflected light. The radial deviation of the disc was measured using
an offline optical disk scanner from Basler (Modell: Basler Reference 100). The maximum

nominal value measured on the disc is taken.
TE and FE signal evaluation of DVD+R (SL) discs

A DVD writer (Plextor® - PX755A 1.01) was used to cvaluate the TE/FE performance, Evalua-

tion was done with the PlexTools Professional V2.32a software that comes with that writer.
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Another DVD writer (BenQ® 1650 BCIB) was used to evaluate the TE/FE performance.
Evaluation was done with the QScan software that comes with that writer. The measurement has
to be done on unrecorded discs at 16X speed. The maximum measured values of TE and FE

were taken for each scan of a disc.

TE/FE test is a write test for blank DVD recordable discs (in simulation mode), measure the
mechanical characteristics of the disc. FE (Focus Errors) indicates how well the pickup can
focus the laser beam on the disc surface. TE (Tracking Errors) indicates how well the pickup
can follow the spiral track of the disc. If the numbers are too high, there is a chance that a write
error will happen. In this case the recording should be performed at a lower speed. This test will
be performed at the highest recording speed in simulation mode. At the end of the test, the test

result will indicate if this disc can be written at the highest speed with the good quality.
Description of the binder A)

Binder AA) is the urethane acrylate Desmolux® XP2513 from Bayer MaterialScience AG,

Leverkusen, DE.

Binder AH) is Ebecryl® 600 from Cytec Surface Specialities SA/NV; Ebecryl® 600 is a standard
bisphenol A epoxy acrylate.

Further binders have been synthesized as depicted below. For these syntheses all percentages

are by weight unless indicated otherwise.

The determination of the NCO content in % was undertaken by back titration with 0.1 mol/l
hydrochloric acid following reaction with butylamine, on the basis of DIN EN ISO 11909.

The viscosity measurements of the binder were carried out with a plate-plate rotational visco-
simeter RotoVisko 1 from Haake, DE in accordance with ISQO/DIS 3219:1990. The ambient
temperature of 23 °C, prevailing at the time when the experiments were conducted is referred to

as RT.
Preparation of the urethane acrylate binder AD

A 2000-ml four-necked glass flask with reflux condenser, heatable oil bath, mechanical stirrer,
air traversal (2 I/h), internal thermometer and dropping funnel was charged with 275.1 g of bis-
(4-isocyanatocyclohexene) methane (Desmodur® W, Bayer Material Science AG, Leverkusen,
DE). 0.50 g of dibutyltin dilaurate (Desmorapid® Z, Bayer MaterialScience AG, Leverkusen,
DE) and 1.01 g 2,6- di-tert.-buylmethyl phenole were added and the mixture was heated to
60 °C. Subsequently, 722.4 g of Tone M100® (Dow, Schwalbach, DE) were added drop wise at
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a rate such that the temperature did not exceed 70 °C. Stirring was continued until the NCO-
content dropped below 0.1 %. This gave a colorless resin with a NCO-content of 0.08 % and a
viscosity of 15400 mPas (23 °C).

Preparation of the urethane acrylate binder AE

A 2000-ml four-necked glass flask with reflux condenser, heatable oil bath, mechanical stirrer,
air traversal (2 1/h), internal thermometer and dropping funnel was charged with 366.7 g of a
HDI biuret (Desmodur® N3200, Bayer Material Science AG, Leverkusen, DE). 0.49 g of dibu-
tyltin dilaurate (Desmorapid® Z, Bayer MaterialScience AG, Leverkusen, DE) and 1.01 g 2,6-
di-tert.-buylmethyl phenole were added and the mixture was heated to 60 °C. Subsequently,
653.6 g of Tone M100® (Dow, Schwalbach, DE) were added dropwise at a rate such that the
temperature did not exceed 70 °C. Stirring was continued until the NCO-content dropped below
0.15 %. This gave a colorless resin with a NCO-content of 0.12 % and a viscosity of 38500
mPas (23 °C).

Preparation of the urethane acrylate binder AF

A 2000-ml four-necked glass flask with reflux condenser, heatable oil bath, mechanical stirrer,
air traversal (2 I/h), internal thermometer and dropping funnel was charged with 366.7 g of a
HDI uretdione (Desmodur® N3400, Bayer Material Science AG, Leverkusen, DE). 0.50 g of
dibutyltin dilaurate (Desmorapid® Z, Bayer MaterialScience AG, Leverkusen, DE) and 1.0 g
2,6- di-tert.-buylmethyl phenole were added and the mixture was heated to 60°C. Subsequently,
639.84 g of Tone M100® (Dow, Schwalbach, DE) were added dropwise at a rate such that the
temperature did not exceed 70 °C., Stirring was continued until the NCO-content dropped below
0.1 %. This gave a colorless resin with a NCO-content of 0.08 % and a viscosity of 9050 mPas
(23 °C). '

Preparation of the urethane acrylate binder AG

A 2000-ml four-necked glass flask with reflux condenser, heatable oil bath, mechanical stirrer,
air traversal (2 1/h), internal thermometer and dropping funnel was charged with 153.22 g of
hexamethylene diisocyanate (Desmodur® H, Bayer Material Science AG, Leverkusen, DE).
0.50 g of dibutyltin dilaurate (Desmorapid® Z, Bayer MaterialScience AG, Leverkusen, DE) and
1.0g 2,6- di-tert.-buylmethyl phenole were added and the mixture was heated to 60 °C. Subse-
quently, 532.95 g of Oxyester T1136® (Degussa AG, Marl, DE) and then 313.73 g of Tone
M100® (Dow, Schwalbach, DE) were added dropwise at a rate such that the temperature did not
exceed 70 °C. Stirring was continued until the NCO-content dropped below 0.1 %. This gave a
colorless resin with a NCO-content of 0 % and a viscosity of more than 500000 mPas (23 °C).
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Reactive thinner B)
Reactive thinner BA is dipropylene glycol diacrylate (comparative).

Reactive thinner BB is Laromer® POEA, BASF SE, Ludwigshafen, DE (phenoxyethylacrylate).

Reactive thinner BC is OTA480%, Cyctec Surface Specialities, SA/NV (propoxylated glycerol

triacrylate (comparative).

Reactive thinner BD is Photomer® 4039, Cognis, Deutschland GmbH (phenol-(2,5)ethoxylate
acrylate).

Reactive thinner BE is Photomer® 4050, Cognis, Deutschland GmbH (polyethylene glycol 200

diacrylate) (comparative).

Reactive thinner BF is Sartomer® SR-833 S, Sartomer div. of Cray Valley, F (tricyclodecanedi-

methanol diacrylate) (comparative).
Reactive thinner BG is hexanediol diacrylate (comparative)

Reactive thinner BH is Sartomer®™ SR 256, Sartomer div. of Cray Valley, F (2-(2-
cthoxycthoxy)cthyl acrylate ).

Reactive thinner BI is Laromer® TBCH BASF SE, Ludwigshafen, DE, (4-t-butylcyclohexyl
acrylate).

Photoinitator C)

Photoinitiator CA is Darocur® 1173,Ciba Lampertheim, DE (1-phenyl-2-hydroxy-2-methyl-1-

propane-1-one).

Preparation of the bonder formulation

All bonder materials depicted in Table 3 are formulated to such a ratio between binder
A) and reactive thinner B) that the viscosity at 25 °C was about 480 to 520 mPas, Mix-
ing of the bonder components was done according to procedures know to persons

skilled in this art.
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Description of the substrate molding process

Disk substrates (information substrate and dummy substrate) having a diameter of 120 mm and
a thickness of 0.60 mm arc injection molded from Makrolon® OD2015 from Bayer Material-
Science AG using a Singulus E Mould DVD-R injection molding machines attached to a Sin-
gulus Streamline I1 DVD-R, equipped with ST-moulds from Axxicon moulds and a DVD+R or

DVD-R stamper was used. Following molding parameters were used, see Table 2:

Table 2: Molding parameters according to disc molding process

Tey TMoia Clamp Force Holding Time Cooling Time | Injection Speed

&) O (to) ©®) O (cm’/s)

360 123 32 0.5 2.3 220

Tey is the melt temperature and Twyoy is the mold temperature, whereas the left value respresents

the mirror side of the mold and the right value the stamper side of the mold.
Description of the Production of the Dye and the Reflective Layer

DVD Recordable discs use an organic dye as recording layer by means of spin coating process.
A fresh dye solution has been prepared by solubilizing the dye powder in tetrafluorpropanol as
organic solvent. After the molding process, all substrates are transferred to temperate controlled
conveyer to get efficient cooling of both sides of the substrate, ready for further dye coating
process. The inline dye coating units are equipped with several automated dye dosing stations
for the application of the precise controlled dye layer onto each grooved substrate. The spin
coating process shall be strictly under a climate controlled environment. To remove residual
solvent from the condensed dye film, the dye coated substrates are fed into the drying oven with

infrared lamps.

For the deposition of a highly reflective metal layer on the top of the dye coated substrates, the
high rate sputter module is used after drying process. The most common material is silver, or a
silver alloy. A powerful and optimized metallizer can offer uniform sputtering throughout the
target lifetime. Remove residual dye on the edge of the dye coated and metallized layer 0 sub-

strates by dosing the diacetonaclcohol solvent after metallizing.

In this case the downstream process equipment of the above mentioned Singulus Streamline 1T

DVD-R machine was used.
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Description of the DVD+R (SL) inline bonding process

Single layer DVD+R discs were produced with the above substrates and the bonder formula-
tions mentioned in table 4 using a Singulus Streamline I DVD-R machine. The bonding process

is described as follows:

The metallized and edge-cleaned layer 0 substrate was transferred to the bonding unit, where the
bonder material is dosed at a disc by spin coating bonding process. The dosage amount was 0.7
g. Afterwards another blank layer 1 substrate was placed on top. The bonder was distributed
between the two substrates with optimized spin process. The bonder layer thickness achieved by
this procedure was about 45um. The bonder layer thickness was measured by Basler Scanner

REF 100.

The discs are exposed to ultraviolet radiation in the UV-curing station, to cure the bonding ma-
terial by means of a radical polymerization reaction. The basic power of the UV lamp was 1.0

kW; Max. power of the UV lamp was 3.0 KW; Exposure time was 1.0 sec.

Description of the manual bonding process

600 pum polycarbonate disc / bonder / 600 um polycarbonate disc sandwiches were fabricated as

described below:

A 600 pm thick polycarbonate disc substrate was put on the spin coater (Karl Suess Model RC
8) chuck. The bonder was applied with a pressurized dosage system (GLT Model ETD 2000
XL) at a disc radius of 35 mm. The spin speed was 200 RPM, the dosage time was 1.75 s. The
syringe needle diameter used in the dosage system was 1.35 mm. The dosage pressure was ad-
justed to roughly 1.8 bar, so that a full circle of bonder material was dispersed on the substrate.
A second 600 um thick substrate was placed on top of the first substrate coated with the bonder.
The bonder was distributed between the two substrate be spinning the sandwich structure at

1500 RPM for 10 second.

Subsequent crosslinking of the bonder was carried out on a UV exposure apparatus. The sand-
wich structure of the two substrates and the bonder in between is placed on a conveyor belt,
which is moved past the UV light source (Hg lamp, 80 W) at a speed of about 1 m/minute. A
radiation dosage of about 5 J/em® is applied to the sandwich structure to cure the bonder mate-

rial and from the disc.
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The bonder layer thickness achieved by this procedure was about 60 pm. The bonder layer

thickness was measured by subtraction of the thicknesses of the two substrates from the total

thickness of the bonded disc. All thicknesses were measured with a micrometer screw.

From these manually bonded discs and also from the produced DVD+R (SL) discs, samples
were cut to examine the oscillation behaviour of the disc with a laser Doppler vibrometer. Espe-
cially at the stated test bar geometry modal oscillation occurs at 270 Hz. The damping related Q
values at 270 Hz were extracted from the data for the samples under test. Q is 1/(3-tan(3)),
whereas tan() is the mechanical damping. The results of these measurements are depicted in

Table 3 below.

Table 3: Composition of the bonder materials and the Q values at 270 Hz of the respective

DVD+R disc that were bonded manually.

Example Binder | Weight Reactive | Weight Initiator | Weight | Q@270
A fraction thinner | fraction C fraction | Hz
B
1 AA 0.563 BB 0.408 CA 0.029 84
2 AA 0.485 BD 0.486 CA 0.029 68
3 AA 0.679 BH 0.291 CA 0.030 94
6 AD 0.728 BH 0.243 CA 0.029 66
7 AE 0.631 BH 0.340 CA 0.029 99
8 AF 0.728 BH 0.243 CA 0.029 128
9 AG 0.558 BH 0.413 CA 0.029 127
Comparative | Binder | Weight | Reactive | Weight | Initiator | Weight | Q@270
Example fraction | thinner fraction fraction | Hz
1 AA 0.561 BA 0.410 CA 0.029 258
2 AA 0.291 BC 0.680 CA 0.029 266
3 AA 0.515 BE 0.456 CA 0.029 196
4 AA 0.243 BF 0.728 CA 0.029 290
5 AA 0.602 BG 0.369 CA 0.029 255
6 DIC® 6830 227
7 Sony® SK 6500 199
16 AA 0.483 BH 0.146 CA 0.029 163
AH 0.196 BG 0.146
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As can be seen from Table 3, the bonder materials according to the present invention improve
the damping at 270 Hz of the disc at least by a factor of 1.53 compared to discs made with ac-
tual commercially available bonder materials like DIC® 6830 or Sony® SK 6500 (examples 6-7)
and with bonders comprising diacrylates as reactive thinners (examples 1 to 5 and 16). Sony®
SK 6500 is a special acrylate based spin coatable and UV-curable DVD bonder from Sony
Chemical & Information Device Corporation Japan, not containing the inventive bonder. DIC®
6830 is a special acrylate based spin coatable and UV-curable DVD bonder from DIC Corpora-

tion Japan, not containing the inventive bonder material.

To proof the relation of the higher damping of the disc with improved tracking (TE) and focus-
ing (FE) performance DVD+R (SL) disc were produced utilizing bonder materials from exam-
ple 3 and comparative examples 6 and 7. Details how TE and FE were measured are described
in section 9, subsection TE and FE signal evaluation. The results of these tests are summarized

in Table 4 below.

Table 4: TE/FE signals at 16X from DVD+R (SL)’s made with dedicated bonders

Example Bonder- | Substrate Max. Max. tangen- | TE FE [ Q@270
material | polycarbonate | radial tial deviation Hz
‘ deviation | (°)
©)
10 Example | Makrolon® | 0.76 0.15 32 |16 |94
Plextools 3 OD 2015
10 Example | Makrolon® | 0.76 0.15 251 |89 |94
QScan 3 OD 2015
Comparative | Bonder- | Substrate Max. Max. tangen- | TE | FE | Q@270
Example material | polycarbonate | radial tial deviation Hz
deviation | (°)
©)
17 DIC® Makrolon® | 0.78 0.22 41 |22 [227
Plextools 6830 OD 2015
17 DIC® Makrolon® 0.78 0.22 291 | 109 | 227
6830 OD 2015
QScan
18 Sony® | Makrolon® | 0.51 0.08 48 |20 [199
SK 6500 | OD 2015
Plextools

As can be seen clearly from the results above the bonder material of the present invention sig-

nificantly improves TE and FE signals of the final DVD discs.
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CLAIMS:

1. A DVD comprising discs made from polycarbonate comprising a UV curable bonder mate-

rial consisting of
A) an urethane acrylate oligomer as binder, which is the reaction product of
i) one or more polyisocyanates and

ii) one or more hydroxyfunctional lactone ester acrylates having a number average mo-

lecular weight of from 200 g/mol to 2000 g/mol and having the formula:
CH,=C(R")-C(0)-0-R*-[0-C(0)-R*,-OH

wherein , n is an integer from 1 to 5, R' is hydrogen or methyl, R* represents an al-
kylene group or substituted alkylene group having from 2 to 10 carbon atoms and R’
represents a straight or branched chain alkylene group of from 3 to 8 carbon atoms, and
which may be substituted with one or more alkyl groups having from 1 to 12 carbon at-

oms,
B) a reactive thinner, comprising monofunctional (meth)acrylates
C) a photoinitiator and
D) optional additives.

2. A DVD comprising discs made from polycarbonate according to claim 1 wherein the poly-
isocyante component i) of the urethane acrylate A) is an oligomer of hexamethylenediiso- -

cynate and/or dicyclohexylmethanediisocyante.

3. A DVD comprising discs made from polycarbonate according to claim 1 to 2 wherein the
hydroxylcontaining component ii) of the urethane acrylate A) is the reaction product of hy-

droxyethylacrylate, hydroxypropylacrylate or hydroxybutlyacrylate with g-caprolactone.

4, A DVD comprising discs made from polycarbonate according to claim 1 to 3 wherein
component B) is selected from the group comprising alkoxylated alkyl (meth)acrylates,
monofunctional esters of (meth)acrylic acid and alkoxylated phenoles, alkyl

(meth)acrylates, cycloaliphatic (meth)acrylates and heterocyclic (meth)acrylates.

5. A DVD comprising discs made from polycarbonate according to claim 1 to 4 wherein

component B) is selected from the group comprising C1- to C4- alkoxylated C1- to C4- al-
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kyl (meth)acrylates, monofunctional esters of (meth)acrylic acid and C1- to C4- alkoxy-
lated phenols, C1- to C10- alkyl (meth)acrylates, C4- to C10- cycloaliphatic
(meth)acrylates and C4- to C6 heterocyclic (meth)acrylates.

A DVD comprising discs made from polycarbonate according to claim 1 to 5 wherein
component B) is sclected from the group consisting of phenoxy-cthylacrylate, phenole-
(2,5-diethoxy) acrylate, 2-(2-ethoxyethyoxy)cthylacrylate, isobornyl acrylate and tetrahy-
drofurfuryl acrylate.

Use of a UV-curable bonder material consisting of
A) an urethane acrylate oligomer as binder, which is the reaction product of
i) one or more polyisocyanates and

ii) one or more hydroxyfunctional lactone ester acrylates having a number average mo-

lecular weight of from 200 g/mol to 2000 g/mol and having the formula:
CH,;=C(RY-C(0)-0-R*-[0-C(0)-R%,-0OH

wherein , n is an integer from 1 to 5, R' is hydrogen or methyl, R? represents an al-
kylene group or substituted alkylene group having from 2 to 10 carbon atoms and R
represents a straight or branched chain alkylene group of from 3 to 8 carbon atoms, and
which may be substituted with one or more alkyl groups having from 1 to 12 carbon at-

oms,
B) a reactive thinner, comprising monofunctional acrylates
C) a photoinitiator and
D) optional additives,
as bonder material for the production of DVDs,

Use of a UV-curable bonder material according to Claim 7 for the production of DVDs,

showing a Q value of less than 130 measured at 270 Hz.

Process for the production of DVDs comprising discs made from polycarbonate whereby in
a step 1 on a first polycarbonate disc substrate, comprising optionally dye and reflective

layers, a UV-curable bonder composition consisting of

A) an urethane acrylate oligomer as binder, which is the reaction product of
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i) one or more polyisocyanates and

ii) one or more hydroxyfunctional lactone ester acrylates having a number average mo-

lecular weight of from 200 g/mol to 2000 g/mol and having the formula:
CH,=C(R)-C(0)-0-R*-[0-C(0)-R’],-OH

wherein , n is an integer from 1 to 5, R' is hydrogen or methyl, R? represents an al-
kylene group or substituted alkylene group having from 2 to 10 carbon atoms and R?
represents a straight or branched chain alkylene group of from 3 to 8 carbon atoms, and
which may be substituted with one or more alkyl groups having from 1 to 12 carbon at-

oms,
B) a reactive thinner, comprising monofunctional acrylates
C) a photoinitiator and

D) optional additives,

is applied and

in step 2 a second polycarbonate disc substrate is placed on top of the coated substrate re-

sulting from step 1 and in step 3 the resulting product from step 2 is cured by UV-radiation.
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Figure 1: Setup of the Laser-Doppler-Vibrometer Method
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[0040]  BRERERESHHAETT LU hiEit A b 35k = B R & W B8 Bl i1y B AR sR B B A it
FIFPERE £ _Lidk S = R S R B RIS R . 2T A 150 By 1k A
BB EATE T A2 T & B IR BT B B A 20 B % ((LRA 10 BE %, B
B S EE W LA 1, 1- W - BHFH)-3,3,5- ZFRFDHK. o, ' - U-5
AT ) 7] - RN 4, 4 - TR - BN 2- FHE -3, 3- W (4' - BEEHE ) MK
— BRI R AN B

[0041] I WA R R B B 0 F5 0 — R AL A R S 2 I B R, 36 FLI H E TR 1
BERIFIE AL R L F OHAT  7EDBRIBERF, (W& B R AN, I B S MBI E A
BB A YD, B . P SRR A L F, B R TR R R B LR IR S
M. ST DR, H T S AL, U R A M RB R A, S BI =2
Wi N- 2.3 - URNE LI IE T34 SR Ll IE T R4 . R AR R M 0 E 40T,
R B 1) 4 10 #0785 /MR, 3 FL7E R RESAIET B pH AR/ T 90 SORERT LA /Mt i 7R sli% 4t
.

[0042]  ZEZEA R A, 380 8-t 7 PR VR RV VARG JBE B 0 3K 2 3 300 AT A
B RERY. 12BIRTE R EREEA AS B 2 TR B AR I E TR AR, [ AV
HERTF K A _E SR8 B SR BRBREEA IS . 2B R — SO I BB S SR A O, 51 B 2
St — AT A X - A R SRR, G S |+ R
B R+ B, R, R ER RS R ER . DR
SRR B XTI T 3 - B SR EBA 3- [E+ TR ER (CAS # 501-24-6) .
[0043] ¥k FILIEEIE A AR ARG BE O BT LN o 3T B 5 3 i B R L A
WA .

[0044] i Rt 4L TR R R H b bl 25 W = R A & A 0 Bk R 2 1) P S R Y,
3 BB i A R SR AE TR T IR A 35 Ik R AL & AR BR B R 25 0 Hh = 4
RO B () 7 R AT o R AR R R 5491 407 A 1O TS BB B A R IR, {ELEL R b 120 B
350°C. 7RG RMARE, RN RGEEIIZ 1. 33X 10° F 13. 3Pa, DUE HFIE =4 /B X
M. RN EE®A 1 ZE 6 M.

[0045]  TEBRERES T, & A Al BB HIEE, H40 C6 Z CL0 FRBFHER C1-4 ft 2, A
A BRI — S BRI (FUEHE) BB TSR IR () BeBRRRC R BR
R ZEE R T B . HoPmm_ R R R RN

[0046] b T AEE A, BRI FIB A AL, VA% 0 T b R Y SRR #t SR R P
B0 AL 34 Sy I L TR A AL, B 80 Bk & SR AL A4, B S R AL B EAL R = ST
MBS Bt &R AA Y, Bl S A BN REEIE SRR A, Bl
FEALI T A FAN 24 = PR = 20 e R SR &R R S B LS
W, B R R B SR B B SR AL B AY A s
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W RS Y AN EY R EY SR EY B EY) LS KL
EYRENEY . XTI BMERA S H, XEEAFIHNHERIER X107 2
IX10° &, FE (X107 £ 5X 107 K&, HiXtF 1 SR Z TB{ENRIEME .

[0047] HTFERETHRWLRE, 5FERBRENEITEREYTP SR ZEREER
BHRSHEAEYREEINASY. ZERBRERERS RIS EFIREaERE=
B (phlorogrucin)«2,3’,4,5 ,6- FL ¥ & Bt # (phlorogrucide) ; =&, il tn,4,6- —
H-2,4,6-=-4-FEEE) FE-2,2,4,6- =FH -2,4,6- = 4- BEFE) Fi.
1,3,6-= (4-FFEFHR) F.1,1,1-= -BEEE) Zk.1,1,1-= Q- ZHFE 41
FERFL) ZBE.2,6- W (2- BE -5- FEFE ) -4- FEREF 4- (4-[1, 1- X (4- BEF
) ZE]F)-ao, a- ZHEFEEH .Y 4-BEFE)- B X (2, 4- “REFE)
i 1,4- X0 (4,4- “HEZFEFR) K mEZRIRUR ; —FPE PR
% (acid chlorite) . EMHZEREFERERGTRUEWHFHELT MEFEH 1,1, 1-=
(4- FFEER) 24 1,1, 1- = 3,6- W% —4- BEER) 25,

[0048]  ZRERBRTEBAL B BRIG NG 4R L 2 FH Ubbelhode BB R TF (B4ESA 0C) M
B, E R F PR EDER P E OB B E. BEAYWIKRER 58/1, WELE 25C
BT LRI AR BERR 1. 190 2 1. 230 FE[FH .

[0049]  — JTA% K JORE I e 4 e 0y BR B AT 1 ARG N B 4 ik B B MR e b BT
BE&— U % U R = SR TR R, T SOH 7R K8 PE PE R i i MAR R Tl Re 7, 3F B
FERCIE AL A R R ST 25N, AT RE B8 B Ak B R 5 SR T = B Rt 2 2 A AR T2 A [R) B
FafL. AIEMER AR S A M 118 B i .

[0050]  BEAHIMA M EMIE /N T 2000ppm # G E =, LI /N T 1000ppm # G E &, JTH
PLidk T 500ppme

[0051]  fJik f T R g T BR R o - vk o Rl FR BR TR A H v SR AR MBI BR BR S VR &4 o

[0052] BT ) HE A BE IDAE TR HFRER . EEME TR ER hF T
BEEG  BRER . W BRER . R R ELES . Bk, v ke i R BR AR AL &4, 4 dn W B R = 2R
Ws= (EREFER) B UBB= (2,4 T EER) B UK =%, THR =¥
Be R = (+/\n2k ) B5. URmR — R Rs WM —F R AR IHB RN
FERIRTE U IR R T TN Ts . WA IR sp 2 B TR TiE W BR B B KR R IR XL
(2,6- = - T2 -4- FEFE ) FRIUEL. EHE 2, 2- THREN (4,6- = - T HEE
B FE. BRI ( BEXE) FRNUFEEMZEHRN 2,4- - - NTEEXE) F
R EREE ; R R L A, Bl B = Tl AR = e R = ( FEE ) IR =3
Be IR = (SZKEE) DS ER =205 . BF IR — 7 B FF 2R e IR — R R e IF R A IR =
THRECER R TERABR - FRE. FAANETBNAIRERAIIMN (2, 4- —-
THEFER)-4,4 - TBHFEE - THRES.Y (2,4- = - T HEFE)-3, 3 - THEE T
BEEREE RN (2, 4- T BB ) -4- WERER WA, KPR = ( EEFE) .
B AR A R T BN PR (2, 4- T - AT EEIEEE ) F)RIUBRNE . TR =
(2,4- - T HEZFE) By R = KBS BHR =FE5. 10 (2,4- = -MTHEHEE )4, 4 -1
BRI W BREE AN (2, 4- R T B2 E ) -4- WEERE UHREE RN . XEHE
B FIFT LM ERAE MR S o

10
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[0053]  fHR NN, XEEMFAE R ERIEX 100 EEHABEER LS4 0.0001 &
0. 05 EE4, EHLE 0. 0005 £ 0. 02 EEH, &L 0.001 £0.01 EEH.
[0054] ][] 2 A% BH () B ME R S P DA — IR E A0 FL AL, LU (AL HLEALITIR
S ETF EZBRREAT . TEAF N EMRENZET AEERARK 0.0001 £0.05 E
& %,
fo055] WK _biREs A E E I, 4 ot AR ) E AR DUER R AUFIE I A A
2R AR S REE A BT B9 e o, SERR B 1R B 5N R DK TR TS Y AR 48 S D A B G AT 2
[o056]  HiA] {8 R IIRER 5 L TR HEMIEHBE Y, HE &8-S Y s i e 8
R EERR TR, HERIB R AR % B N IGEERIER I, LR PR RGP
BEZEWIE, FANRYBEASERER RGN T 2GS ERBEYHE S B IERIHEER
YISk B AL R Y s R M GIEM R, R IG R R E T, Bl A BRIK A G M E .
[0057] ZEA K AR FRA AR &, AR RS W BUE R P AT BB ER BRI R VR &
/R REBBEE R EMIERIES. ETRENEE, ERSWERM B, EBF %
Bo A T e AS B 728, XT38 P05 ol , T A 1) an % 8 XU F VR Al Nau ter YRS AL BEA
BB EEFER T AL % . TR ApIE L, AlAE AR TR R, X S5 R A 32 ¢ AR
o
[oo58] il 4% DVD 2% Fr B 75 5

AT M T LR LIRS fESIE S, R REH R AESN (BEENE
HEREYEAL ) W ST SO L B, BT A A TR G 8 A IR T A & R
TS R BE RN A . AR A B KR 0. 55 2 0. 60mm. ShiFEALA] DO —RRAEH
IALAS, (EA T B = A Bk Ae Wy FF ootk Je 8 2 7 BT S 1, A0 GE 4 20 [ S AR AR AT B A K
PR BRI JS ot R 7 BB o (R R R R BOATL8S o B EE RIA R WY E Y, AR R D IRV B85
PRI R FTREE 1. ERRLEA AR R 584 T 15 UL 2 BRoK, I B 38 50 7T R 2 BUB R IR 73 i
FEEBREE,
[0059] AR #EIAHIIEA R B KDL R R A RIAREREE A, TR 5 A TR 4
BRI B TE . 5 2SI YA A AR R A, f B AR BR MGV A B 120mm B
270 °0. 60mm B EHOERE S,
[o060] )&% Fuksl R = i 2 I 7 ¥

DVD AI e Fot BB e E AL EHME R id R B X F bk, Bl e A v
HPIEE BN R RIS F B A . EEENREE, R ER B ENERE 2R
ML, CUEBIEE B XU BI76 20 3, MER IF 3T it — S Y bR A i 8. AFZR (inline) ZeRliR
BT ERE A 3 b el Boelel, HTES N AARERER _DRBRBIE SR 4r
Bo TERERENTAESBERIHIET. AT NEREKRBHEERBRBERERN, ¥R ER
AE b e 2 AH IAMNT T R85 .
[oo61] 4 TAERENRAMHIES TR E RSB E, 16 TR 58 A & E ik 2
B BERAME IR, RG4S, BEBEE HHRANBRESBRTEEANBinEahig
S ks . BOESBLERUEHBENEFER, ZRENRANSBAIE 0 ER
WD % L IR R Gk

1
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[o062]  K5ET7VEHEA

FELR 7k

BEBUFIBEELENEZ 0 EFHBIEAEE, EPMEFIM BT R &%
A R R ELERER—ANTAE L ER . FIRRLEE 7L, ERERER
AR Z A5 EL . EEER S T8, DUE A B 1 7 VA3 B kG & 770 2 B BEE 30 I 60Km
2 18, AR LE 40 F 50 2 [8])
[0063]  {FICALMREE T R4MEN, LB B HER G RN A EHELL.
[0064] LIS

REAEFF

HEE FIRIRS

fE R BB EHL (Hauschild DAC 150 FVZ) H & kGA R . ki LE 26 CEEWRBIIMAL
{% (Firma Anton Paar Physica Modell MCR 301) Fill&, IRahimB N ERFREN 25°C
LSS CTD 450, f#FH4E - MR LML M. HERIERN 50mm, HEA A 1° K DU 7L
10 1/s B BB U & T il & .
[oo65] M E# ERAE E & BUEF Q _

TP EFEY 10Hz B 10KHz SR M R4 K& E LB AR E 7 o (MR E
T ) AT ASTM E 756-05 BT E (B 1) . %@ R R E TR R BHTY
PREVR I FRIR 1. A TR LTRINE, R — M2 K B IRZ)EE, B H 1mHz EHF]
10KHz Y8 B MR RL (e 75 15 5 DK B o 0 3R BEXNHZ SR B R, 46 4 < 78 SR S B s A AR B 28 HY
BRI O - 288 - IR3hiE (LDV) B KEE - SR 5 —4L B0 a0 e B Ik ik h 8%
A 2 P A i TR O - AR . PRI R R, IRV E I Q

)

@

Hep .
E= 2B KIE R, Pa,
£,= 82 n BILIRINE, He,
Af =4 n R REFINE (FWHW) , Hz,
C=AFk (35 ) BHER n MR
H= 2EWRBN T [ R RE, Xk,
1= ZHHKE, K,
n= A H :1,2,3, -,
Q= M R F R F, TR,
p =R FREE, kg/m’.
[oos6]  MIRIE LIATEFFHIEEE IR E RSBV HE . EFERREE W A 0.013m,

12
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HEEKE 1, DUFILIRMZE B T HES 10Hz F 10kHz KU BIRRTEE . ZE1EF 2000Hz
W& £, FIZEE T 2000Hz BT E: £, FEAAR (3) FIAR (4) $REUK & AME T4V A 1
THELE 2000Hz 1 E 1 Q HIE.
[0067] JREEX

FIA Mettler ZFAERFNE Mettler AT 250 H66765, Fl ZEEAE AR I AE, ZEEIRNT
BUTHERNEREZE o BE MABTHEHEEV.CHOREEMDAKE 1 B
BIETEA . BT RFE (Fn, Mottler AT 250) FREM Z N HIEL KR E m, 78
it p=m/(L+HW) & o.
[oo68]  JMEZFAY) ERE

ARREEEAREOESEHTEMNARE. e CAHEER TEMEFERING
e AN AE RN ER A FSKE Basler BB & Y6 AHI X (Modell :Basler
Reference 100) MENEMAEMWZE. UG EMNE AR AARRE.
(o069]  DVD+R(SL) Y&/ TE F FE /5 514

FADVD E A 4% (Plextor’™-PX755A 1.01) $F4 TE/FE MRk FBE S A 2542 HLH PlexTools
Professional V2.32a #AF#ATIFYY. FS—F DVD 5 AHE (BenQ” 1650 BCIB) PFHT TE/
FE MEfE. FHBEE NSSRMEH QScan S4BT WYY o T8 LU RICFR AR L 16X HAT 3
1T. XT&I6IIREL TE F FE (S A &1 .
[0070]  TE/FEIRE AT F 25 @ DVD AR e M 5 iRE ( DAERMER ) , Tl & e KN
FRE. FE(RMEIRE ) BARBIBMRE LA ARE FBERLR. TE(RERE)
R B EE ZIFH IR B L BB E L . MR BERE, A REBRENIES. &
BB, R CABHEE ST I0 5. IR U R & R id R EHIT. RS
RS RB AN RET T ERREEURTFHMAEA.
[0071]  ¥GEFA) PR

FEAFAA) K E TR ZEER A BEES Desmolux”™ XP2513, ¥y B Bayer MaterialScience
AG, Leverkusen, DE.
[0072]  #&&F|AH) F Ebecryl® 600, M) H Cytec Surface Specialities SA/NV ;Ebecryl®
600 Sy ARAEXUEY A IR A M BRINE .
[0073] HEHERMTHLER. ST XA, RIERIIMEA, FHETSEHIUER
7o
[0074]  #R#E DIN EN IS0 11909, Bit#E5 T k& K AL/EFH 0. 1mol/1 EhER (B, 4T NCO &
=E, H % KR
[0075]  #R4& ISO/DIS 3219:1990, FIFH M H Haake, DE FIHR — ARFEHE K & 11 RotoVisko 1,
TR SRR N E . BT L0 i IR R 23 CHIEEEE, FRA RT.
foo76]  #I&EE PR ZEHFHERESR &5 AD

[a] B Bl A e 2 v Bl UM R 2SSl (air traversal) (21/h) . W3R
B o A0 R 2 /G 2000m] DY SRBEIEEEHA NN 275. 1g N - (4- R EREEHF K ) Fhe
(Desmodur” W, Bayer Material Science AG, Leverkusen, DE). JIA 0.50g ZHHEBKR T
F45 (Desmorapid® Z,Bayer MaterialScience AG,Leverkusen,DE) F11.01g 2,6- = -
TEFEER, IFEBEWMAE 60°C. G, UMERERNEIT 7T0°CHRIER, N 722. 4g

13
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Tone M100°(Dow, Schwalbach, DE) . #k&:#ii#, HEI NCO & & T REIMEF 0. 1%, XEI A
# 0. 08% NCO & B 15400mPas (23°C ) 5ERI TR G .
[0077] % &E PR CEEA M REEHS 57 AE

a1 R B A 8% AT B v FLAR B EE 25 <08 (21/h) « N FBIELAE v 0 3% v e =
B 2000m1 [P0 25 37 38 22 ¥ b0 A\ 366. 7g HDI 48 — IR (Desmodur’ N3200, Bayer Material
Science AG, Leverkusen, DE). A 0.49g — B — T # 4% (Desmorapid® Z, Bayer
MatcrialScicnce AG, Leverkusen, DE) #11.01g 2,6- - R T EHFEXE, H KR
EHMAEI60°Co BT, LA IR B AR T 70 °C K& E, W0 653. 6 Tone M100” (Dow,
Schwalbach, DE) o ZKEEH#, H P NCO B TR T 0. 15%. XBFEA 0. 12% NCOF
B 38500mPas (23°C ) K& MR AR .
[0078] & E I F R BN G ERBERS & 57 AF

] B (A A e 2% W1 N v MU BEHE 28 . <08 (21/h) « N FBIELRE v R0 U
f7 2000m1 DY 3535 B 2 0 366. 7g HDI Z4&f% — 7 (Desmodur® N3400, Bayer Material
Science AG, Leverkusen, DE). A 0.50g — A K™ — T 345 (Desmorapid® 7, Bayer
MaterialScience AG, Leverkusen, DE) f1 1.0g 2,6- — - T HEHFE X, H KBS
Win# ) 60°C. BfiJE, LAER B ARt 70 °C B 2, i 0 639. 84g Tonc M100°(Dow,
Schwalbach,DE) . #k&EHiH:, HEINCO &8 TR T 0. 1%, XBFHAH 0.08% NCO FTE
F19050mPas (23°C ) KiEHI AR IE.
[0079] & EE TR Z A MEREER A AG

) B (Rl A gt 88 BT I  FUAR R B 2% K08 (21/h) P ERIE FE v R R TR Y
2000m] PUSMIRIBEHEINN 153, 22g ST HRE " BE(#EEE (Desmodur® H, Bayer Material
Science AG, Leverkusen, DE). fOA 0.50g — B A — T 245 (Desmorapid® Z, Bayer
MaterialScience AG,Leverkusen,DE) Fl11.0g 2,6- -] Z P HEX®, FHEEEDINH
2 60°C. PaJE, LAMFIRE A 70°CHIEE, 0 532. 95g Oxyester T1136° (Degussa AG,
Marl,DE),4REW N 313.73g Tone M100”(Dow, Schwalbach,DE) . Zk&Eii$k, B3| NCO & &
TREEMEF 0. 1% X1EEIAFH 0% NCO & EFIKTF 500000mPas (23°C ) #5EEHITLEM IR
[ooso]  VEMEFREEF B)

EMRBR BA A=A G RES (L&),
foos1]  ¥EMEFEREF BB K& Laromer® POEA, BASF SE, Ludwigshafen, DE( HGMEEEL
g ) o
[0082]  EMEFEEEF BC 4 OTA480%, Cytec Surface Specialities, SA/NV( REZEAL H M
ZRHERER ) (HLE) .
[0083]  VEMAHHEF BD 4y Photomer® 4039, Cognis,Deutschland GmbH( 2B} - (2,5) L%
ENAGEREE) .
[o084]  ¥EMEFERFH) BE by Photomer® 4050, Cognis, Deutschland GmbH( B¥Z. —¥ 200 —
WIHEREE ) (ELEL) .
[0085]  JEMEHEES BF 3 Sartomer” SR-833 S, Cray Valley, F i Sartomer #3[] ( =IF
B R NGRS ) (HE) .
[oose] VEMFEEFIBC HC B _RGRRAS (L&) .

14
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[0087] JEMFEEEF) BH & Sartomer” SR 256, Cray Valley, F ] Sartomer #[7] ( TAMHER
2-(2- ZEELEE) 4.
[o088]  VEMFEEF BI K Laromer” TBCH BASF SE, Ludwigshafen, DE( N4&HER 4- T &
HEs) .
foo89]  HEBE|E5 C)

3% 51 %& 3 CA b Darocur® 1173, Ciba Lampertheim, DE(1- 2K % -2- & & -2- F
E-1-HF-1-1) .
(00901 i) & Hh & I

Kk 3 5 FTIR BB R S FUMEHEC I BEE 25°C BIRGE 02 480 3 520mPas [HIRS & 71
A) FEERBEF B) Z B RIEARFUR AN & EAMFEFEITHE A S KR

D
= o

[oo91]  EEHAREE T ERIA
{f A Singulus E Mould DVD-R v #% #1, F W B Bayer MaterialScience AG HJ

Makrolon® 0D2015 vESTHEYE B 120mm B AZFN 0. 60mm B KIEMFA (5 BFF FER

F) L, FriREEALER ISR MW B Axxicon A ST 8] Singulus Streamline II

DVD-R, 348 F DVD+R 8K DVD-R [, A THEESE, IFE 2.

[0092] 3R 2 ARIECILBERTFE AL 40

Tog ATERIRE, T AEEBIRE, A UERRERPERMN, HHERREENE
B
[0093]  ZuRLFN R4 2 Bl ik

DVD g F e f il i e A vE A NLREME B R E . B R A VISR BV #A
BT IR AR & e Rkl . ERBERE, BT ER BB RIREZIEN
AL, CUEBIZE F G 2008 2, HER IF AT HE— D Y bR A 12 . ZER P BHR e B 4%
BE A Bl gkl ekl sh, F FAES NN E R DRERRERIRREE. ERERE
NG TE SR ZIEHNE T o A T MER IR IR 22 FR A RVE T, 1 J bR A0 & Fr 8k
B HAFLAMT T A - '
[0004] A TELRRBRANES LVRERNEEESER, &£ TR IR G E A s Ik
o BERMMENR, BRE S, BRE DMK EE SRR TEEN BirSahit
SRS . BEEERE AR RIS, ZRAERM NS ELRE 0
R Hias ERRE T
[0095]1 ZEMHAEHT, #H ik Singulus Streamline II DVD-R HLEI Pt %% .
[0096]  DVDHR(SL) ZEZEHb& 5 kiR

i Singulus Streamline II DVD-RAL, I DA _EZE B RIZ 4 o Frid kG- 500 50010 &
2 DVD+R 8. &AW T AR,
[0097] HERBFILKBEENE 0 BFEBIEEEE, HPREFIME BT RS
HEES e bk, BBEEN0.7¢. MR, ELERERS—NMTAE L ERH. FIANLE

15
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VR, AR ETIER NS 2SI, BEEFERRREHEERE AL 45um,. ke
72 JE & i Basler Scanner REF 100 i & .
[0098] e 7E K AMEL UL E TR TR AMES, LB B HER & RV ARS8 B L.
UV AT HZEYETHER g 1. OKW, UV AT IS KIHE 4 3. OKW, RZERTIA] G L. 0 #2.
[0099] FILAhAAEHR

WF BT H1xE 600km FREKEREE AL / AL &7 /600mm B EREE LR R B 4514 .
[0100] ¥ 600Mm R R BRERTNE Y f2: A e RS (Karl Sucss Model RC 8) R#it b #4
SFHMERBE RS (GLT Model ETD 2000 XL) Lk 35mm Y6i R R%RE. EEEN
200RPM, BB 18] 1. 75 #F o FEHLRI RS E A FTE 59 284 B2 0 1. 35mm. #EHE J A
Y 1.8 B, UMEARF B BERMRERME . 5 600 FIE ) BHE A& TR
FE— A b, Bk R MTE 1500RP B 10 50, GRS FITZER AN 5 Hr 2 [l 4y B
[o101] 7B UV RS & B ATH S FIMBEE R Be. P2 5 0 (/] BORE& U R B 46
FATAAE A2 Im/ MR BB EhE T UV J6il (Hg 47, 80W) Hiiiksr L. #4 5]/cn’ 1148
SR I RIS 2 G4, DUER &M BB, FF R .
[0102] BT HARFFR BRI S HIE B R 60mm, BT AR &K &1 B EEREFHRA
EAKEE, WEHESTZERE. IiaEEZENMSsNE.
[0103] M A TG4 956 5L F0 4 p 9 DVD+R (SL) %%, W1 2183 DU oL £ L 4R 5h
TR I Se f RS T L AEFTRIREAT JLAT TR, B IRD) R AAE 27002 . X TRE T
FOOAE i, B SR EXAE 270Hz BIPHJEAEX Q. QA 1/(3  tan(o)), T tan (o) R
BHJE . XL B R LT UTR 3 F.
[0104] 3R 3 KGEFIA B A A THA 12 DVD+R Jef7E 270Hz ) Q {&

16
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| am | o196 | BG: | 014e |

B AR IFD, 5L ERB AR &4k (nDIC* 6830 ¢ Sony” SK 6500 (5L
%1 6-7)) FAAE R GERESVE N IE MR BN AT (SEHEf) 1 2 5 1 16) HIERIGA
EL 48, 2 B (RS & FUF ) B S8 A 8 270Hz FORRJE E 2D 1. 53 IR %L Sony® SK 6500 A%F
Fh TR 45 R B 2 A] BEIR AN UV W] [ 44 DVD #5557, g B Sony Chemical & Information Device
Corporation Japan, ANErZ< & BH LS F. DICT 6830 e Fb 74 445 & e W] g v UV ] [&]
1k, DVD #4557, I E DIC Corporation Japan, & A& BHEIKG & 7L
[0105] 24 TIEBH AL M R S M BRER (TB) FIZR £ (FE) MREHIXAR, Ak B K
FE 3 NGB SEHE 6 R 7 BIkG -SRI ARl HIE DVDHR (SL) JeAE. fnarill & TE A0 FE B4R
R FE 9, TE MFE FESIEN Y. FERBHERZETFUTERL P,
[o106] 3 4 . FE R E&FIHIER DVD+R(SL) 7L 16X ¥ TE/FE 5’5

17
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~QD 2015

| Blextools | SK 6500 | il | el __
AT M A b5 RERHE B, 4K B B0k A 7 # B B3 0 R 4 DVD Y6 ALH TE F1FE B

o
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