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Aostract: Adesign of the moulld blodk for gotical disks is proposed, including a pedet of
plates, elaments and subsystams, forming the moving and fixed half of the mould blodk. It
erebles the nultivariance of the construction solutions of the system creating the central
hole of the polymer substrate, as well as of the elements forming the substrate periphery.
The exact and precise centering between the fixed and moving hal T is a prerequisiste for
dotaining a substrate with high criteria concerming the conoantricity between the central
hole ad the outer diareter and the surfaces parallelity.
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The rapid advance of technollogy and production of optical disks influences consider-
ably all the aspects of this new industry. The great speed of technology expansion ad
the increase of the risk caused by carplications or conoept evaluation is a prooess that
has many mutual Iy connected components and purpases [1]- In other words, the tech-
nical progress in this field is not conpleted yet [2, 3]- The requiremants for inproved
dimension acauracy and stable sheping, aswell as for high precise optical daracteris-
tics of the optiical disks substrates have inplied the notiion precise moulding. [4, 51
The moulding of aptical disks substrates on the basis of injection moulding or its
modifications is regarded as the most precise moulding type at the present momernt
[6]- A proof for this can be seen in Table 1, which shons tendency for increasing the
dimension precision in the production of mould blocks for different kinds of articles

[7.8]

Table 1
Article Accuracy of mould production, um
Lenses and prisms lyto5
Precise prisms 0.25 upto 0.50
Hat—parallel plates 0.06
Qptical disks 0.06
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The experience In injection moulding of optical disks substrates gained up to
now shows that the moulld block ocaupies a certtral position and is the most important
part in the production process. The obtaining of the geometrically simple polymer
substrate, representing a circle pulley 1.2 mm thick, with a diareter of the central
hole 15 mm and outer diameter —120 mm, together with the requirements for precise
oopying of the information structure by a starper, placed in the mould block, as well
as dimension accuracy and low birefringence, set high requirements towards the mould
form [9, 10]:

—precise copying of the gearetric dimensions of the substrate and especial ly of
the information structure;

—everness of the temperature field of the moulld blodk;

—reliable attachment of the stamper to the mould block with a possibility for
quick and easy replacement;

— deaeration of the mould block with the passibil ity to apply conpressed air to
the cavity;

— precise formation of the substrate central hole;

—seaure separation of the product from the mould block;

—reliable system for centering of the moving and Fixed half of the mould block.

Al these requirements inplicate precise design and manufacturing of the mould
block with tolerances of the order of microns [1, 7]

When anallyzing the constructions of sare known mould blocks for optical disks
substrates, It becares dovious that the most significant part of the mould block is the
main blodk, consisting of a moving and a fixed half, forming the cavity of the mould
form in-between [7]-

Fig- 1 shows a diagram of the basic block of the mould for polymer substrates of
optical disks of Netstal company [[11]. The centering of the moving and fixed half with
the help of the comal surface “A” and two guide pins and guide bushes is typical for
the mould block. The attadment of the stamper to the mirror insert 7 is realized by a
conal gear unit, moving the stamper holder bush along the axis of the moulld block.
Another characteristic element is the venting ring 10, forming the periphery of the
substrate and cortacting
frontally with the
stamper. The movement
of the system for anfigu-
ration of the central fole
in the sbstrate is real-
izdwithtrehelpofahy-
draulic cylinder 2, fixed
1o the rear plate 3 of the
mould block.

Fig. 2 shows the
moulld block of Craus
Maffay company, in
which the centering of
the fixed and moving half
of the mould blodk is re-
alized by the comal sur-
Taoes of the mirror insert
11 in the moving half and
the mounting plate 20 in
the Fixed half of the
mould block [12]. The
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Fig. 2

substrate periphery forms
a spacer ring 12 attached
to the block moving half.
The stamper holder bush
1 is moved along the mould
block axis by an eccentric
mechanism 9. The driving
of the system forming the
central hole of the
substrate is done by me-
chanic system 2, fixed to
the mould moving half.
Having in mind the
oconstructions of the mould
block considered, a con-
clusion can be made that
it is possible to look for
sare perfection of the sys-
tem which centers the
mould fixed and moving
blodk asvell as of the otter

elementts included in it. On the other hand the searchiing for an appropriate conbina-
tion of the positive features of each design wirth the purpose to dotain the best struc-
ture of the mould block for optical disks substrates, is possible. The gpplication of
different, better solutions in the design of the elements forming the mould cavity, is

also possible.

The present paper proposes a design of the mould block for gotical disks substrates,
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which includes all the nec-

essary subsystems and ele-
ments, forming the mould
block cavity. Systems for
moving bushes of punch
and sprue type along the
mould block axis, are at-
tached to the block. The
purpose of the study is on
the basis of the known
mould block constructions
for polymer substrates to
design a moulld block com-
bining their positive sides
on one hand and on the
other - to offer new, more
reliable ad sinplified oon-
struction solutions of sore
significant systems and
block elements.

Fig. 3 shoas a logi-
tudinal section of the sug-
gested construction of the
moulld block for optical
disks substrates. The



moulld block comprises two basic elements: a fixed and a moving half, forming in-
between the cavity “F’ of the mould block. The moving half of the block contains the
immabi ly attached one to another rear plate 4, mould plate 10 and circular mounting
plate 14, which has in its front end a conal surface “K”. In the mounting plate 14 a
mirror insert 15 is placed and tovards i1ts front surface stanper 24 is attached. The
attachment of stamper 24 to mirror insert 15 is realized by a worm mechanism, con-
sisting of a worm screw 12 and worm bush 2. Stamper 24 is fixed round its outer
diareter with the help of a spring-mounted ring 17. A hydraullic cylinder, enabling the
movement along the axis of the moulld block of a bush that forms the substrate central
hole, is attached to rear plate 4. The cantering of the separate plates one to anotter,
executed along the cylindrical surfaces ‘M’ of plates 10, 14 ad 15, is a characteristic
Teature of the mould block moving half. Bush 9 centers the rear plate 4 to the mould
plate 10. Bush 9 functions as a guiding element also when locating a system, which
forms the substrate certtral holle. The Fixed hal T of the moulld block includes the inmobily
attached one to another front plate 29, mould plate 28 and mounting plate 30. A
mirror insert 27, which shgpes ane side of the substrate wirth its front surface, Isput in
mourtting plate 30. Plate 30 hes at 1ts front edge conal surface “K’, contacting with the
conal surface of plate 14 of the moulld block moving half. A spacer ring 18 is attached
to mirror insert 29, forming the substrate periphery. Ring 18 is with a front conal
surface ““L>’, contacting with the conal surface of ring 17 of the mould moving half.
There are concentrically located one into another bushes 20 and 21 along the axis of
the mirror insert 27. Bush 20 has channels for air feeding under pressure to cavity “F’
that separates the ready article fran the mould block. The position of bush 21 is a new
construction solution. When using a punch bush to form the substrate central hole,
bush 21 plays the role of a sharp edge cutting the sprue, and the chanrels for cooling
contribute o better toughening in the region around the substrate certral hole. On the
other hand bush 21 provides the necessary space, which allows the use of other sprue
systems after replacement. Two hydraullic cylinders are additional ly attached to the
mould fixed half that with the help of elements 19 drive the beveled strips 22, thus
allowing the sprue bush movement along the mould block axis. A system of 4 guides
31 and guide bushes 34 is attached to the mould block for an apriori centering of the
moving and fixed half one to another.

More precise centering is done by conal surfaces “K” of the mourtting plates 14
and 30 and by conal surfaces “L” of rings 17 and 18 as well. The mould block is
characterized by the specific shape In the geometry of same elements, which allows
variability in the design solutions of sore important systems and elements. Fig. 4
shons two variants of formation of the periphery substrate by different design of rings
17 and 18. In this case
the substrate thickness
is formed in the mould
moving half unlike the
design solution inFig- 3.

The design of the
mould block for optical
diss sustrates iIsanex-
pansion of the known
up 1o now constructions
of mould blocks. Some
improvements in the
certtering of the moving
and fixed halves of the
mould block are sug-
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gested at that and centering of the mirror inserts with respect to the blodk plates ad
the rings, forming the substrate periphery. This increases the relicbility in dotaining a
product with concentricity of the centrall hole wirth regard to the outer diameter and
parallelity of the surfaces in conformance with the existing standard. A system of
hydraullic cylinders driving the sprue bush or other bushes is additional Iy mounted to
the block fixed half. This enlarges the possibi lities for adding other constructive solu-
tions of the sprue system to the mould block. The including of a hydraulic cylinder to
the mould moving half, driving the system that forms the substrate central hole and
the including of a system of hydraulic cylinders to the fixed hal f driving the sprue bush
allows independence of the moulld operation on the type of the machine used for
injection moulding. The appropriately shaped space along the axis of the mould block,
as well as the bushes and the other elements located in it, enable multivariancy inthe
design conceming the system, which forms the substrate central hole, the sprue sys-
tem and the system of rings, forming the substrate periphery.
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ErHa KOHCTPYKLMS Ha OCHOBHMA OJIOK Ha mmpuiibpopMa 3a NOJMMEPHM
[IOIJIOKKM Ha OINTUUHM IMCKOBE

. TpM@OHOB,, O. [[BpHOPeYKH

WHCTHUTYT IO MHQ)OPM&LIMOHHM TeXHOJIOT MM

(PesoMe)

[lpemioxeHa € KOHCTPYKLMS Ha OCHOBHMSA OJIOK Ha mmpuibopMa 3a MNOJIMMEPHU
OMJIOKKM Ha ONTUYHU OMCKOBE, BKJIOUBAIIA MNaKeT OT IJIOUM, eJIEMEeHTU U
rnomcucTemMr, oBpasyBall MOMOBMKHATA M HENOIBMXHATA UACT Ha mrpuviibopMaTa,
C BB3MOXHOCT 3@ MHOT'OBAPMAHTHOCT Ha KOHCTPYKTMBHUTE PEIeHMS Ha CHUCTEMAaTa
3a obopMaHe Ha LEHTPAaJIHMa OTBOP Ha IOJIMMEpHATa MOIJIOKKAa U JIeIKOBAaTa
cucTeMa, KaKTO M Ha CUCTEeMaTa OT eJIeMeHTH, obopMmaum rnepubepmara Ha
nomjoxkaTa. KvM 6iioka Ha mmnpuudopMaTa € [IpUKperneHa CucTeMa OT
XUMPABIIMUHA LIAJIMHIPY, OCUTYPSBAlA BBE3MOXHOCT 3a MPUIOBMKBAHE HA CUCTEMATA
3a 0bopMIHEe Ha LIEHTPAJIHMSE OTBOP Ha MOJIOXKATA U JIeSKOBATa CUCTEMA 10 OCTa
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Ha umprudopMaTa, KOeTO OCUTYPSBa BBIMOXHOCT 3a MOHTMpPAHE Ha rpuibopMaTa
BBPXY BCIKA €IHAa MallMHa 3a JIeeHe I0] HaJIATaHe Ha INOIJIOXKM 3a ONTUUHU
IMCKOBE . B KOHCTPYKLMATA Ha OJloka Ha umpmihopMaTa e MoriokeHa KOMOMHMpaHa
CHCTEeMAa 3a LIEHTPOBaHe Ha MOMBMKHATA M HEIOIBMXHATA YaCT eOHa CIpsMO IpyTa,
KaKTO U KOHCTPYKTUBHO PEIIeHME 3a LIEHTPOBAHE Ha IUIOUMTE U eJIEMEHTUTE eIUH
CrpsMo IpyT. [IPelLmM3HOTO LIEHTPOBAHE MEXITy [MOIBMKHATA M HEMOIBMKHATA UAaCT
M OTIEJIHUTE eJIEMeHTM Ha umnpuudopMaTa enMH CHpAaMO IpyT Chb30aBaT
npennocTarBka 3a GOpMOBAHETO Ha MOIJIOXKA CBC 3aBUIIEHU KPUTEPUM I10
OTHOIIIEH/E HA KOHIIEHTPUUHOCTTA MEXITY LEHTPAJIHMS OTBOP M BBHIHUS IMaAMETHD
¥ YCIOPEIHOCTTA Ha [TOBBPXHUHUTE .
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