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Description

[0001] The invention relates to the injection moulding
of plastic articles, for example information carriers such
as CDs and DVDs. With information carriers of this type
a plastic disc is used which contains a structure, such
as a spiral track of small pits, in which the information
concerned is stored, for example for reproducing sound,
image or software in general. Other structures or group-
ings of geometric shapes are also possible.

[0002] The quality of the track of minuscule pits is ex-
tremely important for the reliable reproduction of the
stored information.

[0003] Inthe production of such an information carrier
hot, fluid plastic is injected into a mould under high pres-
sure. This mould usually contains a master disc contain-
ing the negative of the track in the end product. Rela-
tively high pressures are used in order to be able to re-
produce in the plastic, in the correct manner, even those
parts of the track that are the greatest distance away
from the injection opening of the mould.

[0004] The mould and in particular the installation in
which the mould is accommodated must be able to with-
stand the high pressure. For this reason the mould parts
from which the mould is made up are pressed onto one
another under very high prestressing during injection of
the plastic. This prestressing is usually supplied by pow-
erful hydraulic piston/cylinder devices. However, the
forces generated in the installation by these piston/cyl-
inder devices under a hydraulic pressure of about 300
bar are so high that, despite the heavyweight construc-
tion of the installation, appreciable deformations still
nevertheless arise.

[0005] Moreover, it is found that the high prestressing
does not always meet the requirement to keep the
mould parts reliably pressed onto one another when in-
jecting the plastic under high pressure. The mould parts
can nevertheless still be moved away from one another
(axially) and in the transverse direction (radially) with re-
spect to one another for a short time, which phenome-
non in turn has to be compensated for in some other
way. Consequently, fairly large variations in the quality
of the product produced must be accepted. In the worst
case it is possible that the abovementioned structure is
even not obtained. This means that, despite the heavy
and expensive installation that is usually used, an opti-
mum production process cannot be achieved.

[0006] A prior art method for the injection moulding of
a plastic article comprises the following steps:

- the provision of a mould having at least two mould
parts which can be moved with respect to one an-
other,

- injecting a heated, fluid material into the mould cav-
ity under pressure.

[0007] Suchamethod is disclosed in JP-A-11353720.
According to said prior art method, the mould cavity is
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controlled by applying a prescribed force onto the mould
parts. This means that the size of the mould cavity as
defined between said mould parts is determined by the
force applied. Thus, dependent on a prescribed com-
pression force, a certain mutual position of the mould
parts is obtained. The disadvantage of such method is
that the position of the mould parts is not the result of a
direct controlling action.

[0008] The objectof the invention s to provide a meth-
od by means of which the position of the mould parts
can be directly controlled. Said object is achieved by the
provision of positioning means for positioning the mould
parts with respect to one another in a nominal mutual
position such that a mould cavity is obtained, which
nominal mutual position is adjustable during or directly
after injection, and the provision of a control device in-
fluencing the position means by rapid control action in
such a way that the desired nominal mutual position of
the mould parts defining the mould cavity is adjustably
maintained as desired when injecting the material into
the mould cavity under pressure or directly after injec-
tion.

[0009] Reference is also made to the method as dis-
closed in JP-A-61130015. This prior art method as well
is related to controlling the force by means of which the
mould parts are clamped onto each other. Thus, as a
result of said method the mutual position of the mould
parts is not directly controlled either.

[0010] With the method according to the invention
holding the mould parts clamped onto one another un-
der a very high prestressing is dispensed with. Instead
of this the mould parts are held by positioning means in
a specific desired position, which yields the intended
mould cavity. With this arrangement the mould parts can
be in contact with one another, possibly with some pre-
stressing. It is also conceivable to position the mould
parts with some mutual play with respect to one another,
in which case timely interruption of the feed must then
be taken into account during injection.

[0011] Although the hot, molten plastic is injected un-
der high pressure, for example a pressure of 200.105 N/
m2, even with the method according to the invention, the
pressure falls as the plastic flows out between the mould
parts. Normal atmospheric pressure prevails at the
"front" of the plastic flowing out, such that the degree of
filling is readily controllable even when the mould parts
are not completely closed.

[0012] In any event it must be ensured that the plane
parallelism of the mould halves is maintained when car-
rying out the method according to the invention. This can
be achieved by operating the positioning means in the
desired manner. In contrast to the prior art, the plane
parallelism is not achieved by physically pressing the
mould halves against one another. This means that ac-
cording to the invention the mould halves are aligned
with respect to one another not by pressing them against
one another but by positioning them with respect to one
another by means of, for example, actuators, in partic-
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ular screw actuators.

[0013] Since the mould parts are held accurately with
respect to one another, their position with respect to one
another can also be adjusted during or immediately fol-
lowing injection. This can be desirable, for example, in
connection with compensation for shrinkage of the cool-
ing plastic material.

[0014] The method according to the invention can in
particular be used for processing plastics. These can be
either thermoplastics or thermosetting plastics. Further-
more, it is possible to process not only substances hav-
ing a relatively low viscosity, such as molten plastic, but
also more viscous, kneadable substances, such as ce-
ramics.

[0015] The method according to the invention can in
particular be used in the production of information car-
riers. In this context the invention therefore also relates
to the injection moulding of an information carrier for a
CD or DVD, comprising the provision of a mould, one
mould half of which contains a master disc containing a
spiral track for forming a corresponding mirror-image
track in the information carrier, as well as the step for
moving the mould parts towards one another during in-
jection of the plastic material. The mould cavity is re-
duced in size somewhat during this operation. The dis-
tance travelled by this latter movement can be, for ex-
ample, 120 nm.

[0016] Moving the mould parts towards one another
over such a very small distance is sufficient to ensure
that the projections on the master disc are pressed well
into the plastic material.

[0017] The masterdisc, which usually is made of nick-
el, isaccommodated in the mould. The thickness dimen-
sions of this master disc therefore also have an influ-
ence on the dimensions of the product produced there-
with. Any irregularities in the dimensions of the master
disc can be compensated for by the positioning means.
[0018] Furthermore, the installation can be adjusted
during production should this be necessary. In this con-
text, the method according to the invention also com-
prises influencing the positioning means as a function
of the result of at least one thickness measurement of
an article injection-moulded in a previous cycle.

[0019] With this procedure, the thickness can option-
ally be measured in several positions, in order to pro-
duce an article of uniform thickness.

[0020] The invention is also related to an installation
for injection moulding of a plastic article by means of the
method according to one of the preceding claims, com-
prising:

- a mould having two mould parts which can be
moved with respect to one another,

- injection means for injecting the hot, molten plastic
into the mould cavity.

[0021] Such an installation is disclosed in JP-A-
11353720. According to the invention, the installation is
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characterized by:

- positioning means for positioning the mould parts
with respect to one another in a nominal mutual po-
sition such that a mould cavity is obtained, which
nominal mutual position of the mould parts is ad-
justable during or directly after injection, and

- a control device for influencing the positioning
means by rapid control action in such a way that the
desired nominal mutual position of the mould parts
defining the mould cavity is adjustably maintained
as desired when injecting the material into the
mould cavity under pressure or directly after injec-
tion.

[0022] The positioning means preferably comprise
screw actuators, each of which can be driven by its own
motor. Such screw actuators offer the possibility of hold-
ing the mould parts in a reliable and stable manner
against the pressure of the injected plastic material.
Very fine adjustment movements can also be carried out
by means of these actuators, especially if the speed is
low. The drive is preferably effected by means of servo-
motors.

[0023] Each screw actuator can have a nut that, by
means of a bearing, is supported in a block such that it
can turn, which block carries one of the mould parts and
in which block the mould cavity can also be located, as
well as a channel for feeding hot, molten plastic. Fur-
thermore, each screw actuator can have a screw spindle
that is connected to a yoke, which yoke carries the other
mould part in such a way that said other mould part can
be moved towards and away from the mould part in the
block by operating the screw actuators.

[0024] The block, which, for example, is made of
steel, provides a stable and dimensionally stable sup-
port for the mould and the screw actuators. In combina-
tion with the absence of high internal prestressing, this
yields a relatively simple, reliable construction.

[0025] In this context it is furthermore important that
the block contains a cavity in which the one mould part
is located and in which the other mould part can be
moved by means of the screw actuators in a tightly fitting
manner.

[0026] The screw spindles can each be connected to
a column on which a linear bearing engages by means
of which the block is supported in a movable manner.
[0027] The invention will be explained in more detail
below with reference to the installation shown in the fig-
ures for carrying out the method according to the inven-
tion.

[0028] Figure 1 shows a section through the installa-
tion in accordance with | - | in Figure 2.

[0029] Figure 2 shows a perspective view of the in-
stallation.
[0030] Figure 3 shows a detail of the mould cavity

when carrying out the method.
[0031] The installation according to the invention for
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injection moulding, for example, a CD or a DVD, which
is shown in Figure 1 and Figure 2, contains a mould that
comprises the mould parts 2 and 3 and is indicated in
its entirety by 1. The mould is accommodated between
the yoke 8 and the block indicated by 4. A feed channel
5 for feeding hot, molten plastic material via the mould
half 2 into the mould cavity 6 between the mould parts
2, 3 (see Figure 3) runs through the yoke 8. The air dis-
placed during injection is able to escape by means of a
resiliently compressed vent ring 28 that surrounds the
mould part 2.

[0032] The mould part 2 is rigidly accommodated on
the yoke 8, which, in turn, is rigidly supported on the
base 30. The other mould part 3 is accommodated on
the block 4 that is supported on the base 30 by means
of carriages 31 such that it can be moved with respect
to the yoke 8.

[0033] The ability of the block 4 to move is ensured
by four screw actuators 9, two of which are shown in the
section in Fig. 1.

[0034] Each screw actuator 9 has a screw spindle 10,
that is fixed by means of column 14 to the yoke 8.
[0035] The columns 14 are accommodated in the
bores 17 in the yoke 8 such that they fit tightly. In par-
ticular, each column 14 has a shoulder 18 that is in con-
tact with the material of the yoke 8 around the bore 17,
whilst the narrowed section 19 adjoining the shoulder
18 is provided with a threaded end 20, on which a ten-
sioning nut 21 engages in each case. The columns 14
are thus each fixed to the yoke 8 under prestressing.
[0036] Each screw actuator 9 also has a nut 13, which
by means of grooved rollers known per se interacts with
the screw spindle 10 (roller screw). The nut 13 is rigidly
fixed to the rotor 32 of the servomotor, which is indicated
in its entirety by 22. The stator 33 thereof is fixed with
respect to the block 4.

[0037] The unit consisting of nut 13 and rotor 32 is
supported by means of the double row angle-contact
ball bearing 34 and by the single row ball bearing 35
such that it can turn with respect to the block 4. The col-
umn 14 is also slideably supported in the block 4 by a
linear ball bearing 16. The linear bearing 16 is located
in a protruding collar 36 of the block 4. The advantage
of this is that the bearings 16 laterally surround the
mould 2, 3, as a result of which very stable support of
the mould, which does not give rise to any tendency to
tilt, is ensured.

[0038] On actuating the motor 22 the nut 13 is turned,
with the consequence that the block 4 connected thereto
via bearings 34, 35 is moved linearly with respect to the
screw spindle 10, the column 14 and thus with respect
to the yoke 8. During this movement the block 4 remains
accurately positioned with respect to the yoke 8 by the
linear ball bearings 16, which in the embodiment in
question are constructed as ball bearing bushes.
[0039] The screw actuators 9 can each be controlled
by means of the control device 23 in such a way that the
mould parts 2 and 3 are fixed a specific distance apart.
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The mould parts 2, 3 are not clamped to one another in
this position. By virtue of the rapid control action of the
control device 23, the desired mutual spacing can, how-
ever, be maintained, despite the high pressure of the hot
molten plastic material fed into the mould cavity 6 via
channel 5.

[0040] The screw actuators 9 can even be operated
dynamically by the control device 23 when filling the
mould cavity with the plastic material in order, if neces-
sary, to compensate for the pressure and if necessary
to move the mould parts 2, 3 a little further towards one
another.

[0041] This can be useful especially when producing
data carriers, in which a large number of minuscule pits,
cavities and the like have to be made in the plastic sur-
face.

[0042] As shown in Figure 3, a master disc 24 is ac-
commodated in the mould cavity, a spiral pattern with
projections being present on the surface 25 of said mas-
ter disc 24 facing the mould cavity 6.

[0043] As an alternative, however, a data carrier of a
different shape, for example rectangular, can also be
produced. The pattern can then consist of rows of pits
and the like.

[0044] When the plastic material 26 is injected via the
channel 5 plastic material spreads through said mould
cavity 6, as defined by the front 27.

[0045] The mould halves 2, 3 are held stable during
this operation and can even be some distance apart if
this is necessary in order to obtain the desired thickness
of the mould cavity 6.

[0046] Although four columns with screw actuators
are shown in the installation shown in the figures, a dif-
ferent number, for example three columns with screw
actuators, can also suffice.

[0047] Inaddition to information carriers, such as CDs
and DVDs, products such as cards with an integral proc-
essor (smart cards) in plastic, encapsulated integrated
circuits and optical products such as spectacle lenses
can also be produced using the method and installation
according to the invention. Grids, holographic optical el-
ements (HOEs) with geometric elements smaller than
the wavelength of light (nanotechnology) can also be
produced in this way.

Claims

1. Method for the injection moulding of a plastic article
comprising the following steps:

- the provision of a mould (1) having at least two
mould parts (2, 3) which can be moved with re-
spect to one another,

- injecting a heated, fluid material (26) into the
mould cavity under pressure,

characterized by
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- the provision of positioning means (9, 22) for
positioning the mould parts (2, 3) with respect
to one another in a nominal mutual position
such that a mould cavity (6) is obtained, which
nominal mutual position is adjustable during or
directly after injection, and

- the provision of a control device (23) influenc-
ing the position means (9, 22) by rapid control
action in such a way that the desired nominal
mutual position of the mould parts defining the
mould cavity (6) is adjustably maintained as de-
sired when injecting the material (26) into the
mould cavity (6) under pressure or directly after
injection.

Method according to Claim 1, comprising position-
ing the mould parts (2, 3) some distance apart en-
closing a narrow gap between them.

Method according to Claim 1 or 2, comprising posi-
tioning the mould parts (2, 3) with respect to one
another such that they are plane parallel.

Method according to Claim 1, 2 or 3, comprising
moving the mould parts (2, 3) a small distance to-
wards one another during or following injection of
the plastic material (26) into the mould cavity (6) un-
der pressure, in order to compensate for shrinkage
in the plastic material (26) during the cooling there-
of.

Method according to Claim 4, for the injection
moulding of an information carrier for a CD or DVD,
comprising the provision of a mould (1), one mould
part (3) of which contains a master disc (24) which
contains a spiral series of projections or pits in order
to form a corresponding series of depressions or el-
evations in the information carrier, comprising the
step of moving the mould parts (2, 3) towards one
another.

Method according to Claim 5, comprising influenc-
ing the positioning means (9, 22) as a function of
the thickness dimensions of the master disc (24).

Method according to one of the preceding claims,
comprising influencing the positioning means as a
function of the result of at least one thickness meas-
urement of an article injection-moulded in a previ-
ous cycle.

Method according to Claim 7, comprising measur-
ing the thickness of the article in several locations.

Installation for injection moulding of a plastic article
by means of the method according to one of the pre-
ceding claims, comprising:
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10.

1.

12.

13.

14.

15.

16.

- amould (1) having two mould parts which can
he moved with respect to one another,

- injection means (5) for injecting the hot, molten
plastic (26) into the mould cavity (6), charac-
terized by

- positioning means (9, 22) for positioning the
mould parts (2, 3) with respect to one another
in a nominal mutual position such that a mould
cavity (6) is obtained, which nominal mutual po-
sition of the mould parts is adjustable during or
directly after inj ection, and

- a control device (23) for influencing the posi-
tioning means (9, 22) by rapid control action in
such a way that the desired nominal mutual po-
sition of the mould parts (2, 3) defining the
mould cavity (6) is adjustably maintained as de-
sired when injecting the material (26) into the
mould cavity (6) under pressure or directly after
injection.

Installation according to Claim 9, wherein the posi-
tioning means comprise screw actuators (9), each
of which can be driven by means of its own motor
(22).

Installation according to Claim 10, wherein one of
the mould parts (2) is fixed to a rigidly arranged yoke
(8) and the other mould part (3) is fixed to a block
(4) that can be moved linearly with respect to the
yoke (8).

Installation according to Claim 11, wherein each
screw actuator (9) has a screw spindle that is rigidly
fixed to the yoke (8) and a nut (13) that is mounted
in the block (4) such that it can turn.

Installation according to Claim 12, wherein the
block (4) is supported on the column (14) by means
of a linear ball bearing (16).

Installation according to Claim 13, wherein each lin-
ear ball bearing (16) is located in a projecting collar
(36) of the block (4) and the mould parts (2, 3) are
located between said collars (36).

Installation according to one of Claims 9 - 14,
wherein one of the mould parts (2) is surrounded by
a vent ring (28) that is resiliently pressed against
the other mould part.

Installation according to one of Claims 9 - 15,
wherein each motor (22) is a servomotor.

Patentanspriiche

1.

Verfahren zum SpritzgielRen eines Kunststoffarti-
kels mit den folgenden Schritten:
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Bereitstellen einer Form (1) mit wenigstens
zwei Formteilen (2, 3), die relativ zueinander
bewegt werden kénnen,

Einspritzen eines erwarmten, fliissigen Materi-
als unter Druck in die Formkammer,

gekennzeichnet durch

das Bereitstellen von Positioniermitteln (9, 22)
zum Positionieren der Formteile (2, 3) relativ
zueinander in einer nominellen Relativposition,
so dass eine Formkammer (6) erhalten wird,
wobei die nominelle Relativposition wahrend
oder direkt nach dem Einspritzen einstellbar ist,
und

das Bereitstellen einer Steuereinrichtung (23),
die die Positioniermittel (9, 22) durch schnelle
Steuerungseinwirkung in einer solchen Weise
beeinflusst, dass die gewiinschte nominelle
Relativposition der Formteile, die die Form-
kammer (6) definieren, einstellbar wie ge-
winscht aufrechterhalten wird, wahrend das
Material (26) in die Formkammer (6) unter
Druck eingespritzt wird oder direkt nach dem
Einspritzen.

Verfahren nach Anspruch 1, bei dem die Formteile
(2, 3) um einen bestimmten Abstand voneinander
entfernt mit einer kleinen Liicke zwischen ihnen po-
sitioniert werden.

Verfahren nach Anspruch 1 oder 2, bei dem die
Formteile (2, 3) in Bezug zueinander so positioniert
werden, dass sie planparallel liegen.

Verfahren nach Anspruch 1, 2 oder 3, bei dem die
Formteile (2, 3) wahrend des oder folgend auf das
Einspritzen des Kunststoffmaterials (26) in die
Formkammer (6) unter Druck um eine kleine Strek-
ke aufeinander zu bewegt werden, um die
Schrumpfung in dem Kunststoffmaterial (26) wah-
rend dessen Abkuhlung zu kompensieren.

Verfahren nach Anspruch 4 fiir das SpritzgieRen
von Informationstragern fiir eine CD oder DVD, bei
dem eine Form (1) bereitgestellt wird, deren eines
Formteil (3) eine Master-Disk (24) enthalt, die eine
spiralférmige Reihe von Vorspriingen oder Lochern
aufweist, um eine entsprechende Reihe von Vertie-
fungen oder Erhebungen in dem Informationstrager
zu bilden, wobei bei dem Verfahren die Formteile
(2, 3) aufeinander zu bewegt werden.

Verfahren nach Anspruch 5, bei dem die Positio-
niermittel (9, 22) als Funktion der Dickenmessun-
gen der Master-Disk (24) beeinflusst werden.
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7.

10.

1.

12.

13.

10

Verfahren nach einem der vorhergehenden Ansprii-
che, bei dem die Positioniermittel als Funktion des
Ergebnisses von wenigstens einer Dickenmessung
eines Artikels beeinflusst wird, der in einem vorher-
gehenden Zyklus durch SpritzgieRen gebildet wur-
de.

Verfahren nach Anspruch 7, bei dem die Dicke des
Artikels an verschiedenen Stellen gemessen wird.

Installation zum SpritzgieRen eines Kunststoffarti-
kels mittels eines Verfahrens gemaf einem der vor-
hergehenden Anspriche, mit:

einer Form (1) mit zwei Formteilen, die relativ
zueinander bewegt werden kdénnen,

Einspritzmitteln (5) zum Einspritzen von hei-
Rem geschmolzenem Kunststoff (26) in die
Formkammer (6),

gekennzeichnet durch

Positioniermittel (9, 22) zum Positionieren der
Formteile (2, 3) relativ zueinander in einer no-
minellen Relativposition, so dass eine Form-
kammer (6) erhalten wird, wobei die nominelle
Relativposition der Formteile wéhrend oder di-
rekt nach dem Einspritzen einstellbar ist, und

eine Steuereinrichtung (23) zum Beeinflussen
der Positioniermittel (9, 22) durch eine schnel-
le Steuerungseinwirkung in einer solchen Wei-
se, dass die gewilinschte nominelle Relativpo-
sition der Formteile (2, 3), die die Formkammer
(6) definieren, einstellbar wie gewlinscht auf-
rechterhalten wird, wahrend das Material (26)
in die Formkammer (6) unter Druck eingespritzt
wird oder direkt nach dem Einspritzen.

Installation nach Anspruch 9, wobei die Positionier-
mittel Spindeltriebe (9) aufweisen, von denen jeder
mittels seines eigenen Motors (22) angetrieben
werden kann.

Installation nach Anspruch 10, wobei eines der
Formteile (2) an einem starr aufgebauten Joch (8)
fixiert ist und das andere Formteil (3) an einem
Block (4) fixiert ist, der geradlinig in Bezug auf das
Joch (8) bewegt werden kann.

Installation nach Anspruch 11, wobei jeder Spindel-
trieb (9) eine Schraubspindel hat, die fest an dem
Joch (8) fixiertist und eine Mutter (13), die soindem
Block (4) montiert ist, dass sie sich drehen kann.

Installation nach Anspruch 12, wobei der Block (4)
an der Saule (14) mittels eines linearen Kugellagers
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(16) gelagert ist.

Installation nach Anspruch 13, wobei jedes lineare
Kugellager (16) in einer vorstehenden Manschette
(36) des Blocks (4) positioniert ist und die Formteile
(2, 3) zwischen den Manschetten (36) angeordnet
sind.

Installation nach einem der Anspriiche 9 bis 14, wo-
bei eines der beiden der Formteile (2) von einem
Belliftungsring (28) umgeben ist, der elastisch ge-
gen das andere Formteil gedruckt wird.

Installation nach einem der Anspriiche 9 bis 15, wo-
bei jeder Motor (22) ein Servomotor ist.

Revendications

Un procédé de moulage par injection d'un article en
matiere plastique comprenant les étapes
suivantes :

- lafourniture d'un moule (1) possédant au moins
deux parties de moule (2, 3) qui peuvent étre
déplacées l'une par rapport a l'autre,

- linjection d'un matériau fluide, chauffé (26)
dans la cavité du moule, sous pression,

caractérisé par

- lafourniture de moyens de positionnement (9,
22) pour positionner les parties du moule (2, 3)
I'une par rapport a lI'autre dans une position mu-
tuelle nominale telle qu'une cavité du moule (6)
soit obtenue, la position mutuelle nominale
étant réglable pendant ou immédiatement
apres l'injection et

- la fourniture d'un dispositif de commande (23)
agissant sur les moyens de positionnement (9,
22) par une action de commande rapide de telle
fagcon que la position mutuelle nominale sou-
haitée des parties du moule définissant la ca-
vité du moule (6) soit maintenue de fagon ré-
glable comme souhaité au moment de l'injec-
tion du matériau (26) dans la cavité du moule
(6) sous pression ou immédiatement apres I'in-
jection.

Un procédé selon la revendication 1, comprenant
le positionnement des parties du moule (2, 3) a une
certaine distance d'écart incluant un étroit espace
entre elles.

Un procédé selon la revendication 1 ou 2, compre-
nant le positionnement des parties du moule (2, 3)
l'une par rapport a l'autre de telle fagon qu'elles
soient paralléles selon un plan.
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4.

Un procédé selon la revendication 1, 2 ou 3 com-
prenant le déplacement des parties du moule (2, 3)
d'une petite distance I'une vers l'autre pendant ou
aprés l'injection de la matiére plastique (26) dans la
cavité du moule (6) sous pression, de maniére a
compenser le retrait de la matiére plastique (26)
pendant le refroidissement de celle-ci.

Un procédé selon la revendication 4 pour le moula-
ge par injection d'un support d'informations pour un
CD ouun DVD, comprenant la fourniture d'un moule
(1) dont une partie (3) contient un disque original
(24) qui contient une série, en spirale, de saillies ou
de creux de fagon a former une série correspondan-
te de dépressions ou d'élévations dans le support
d'informations, comprenant I'étape consistant a dé-
placer les parties du moule (2, 3) I'une vers l'autre.

Un procédé selon la revendication 5, comprenant
une action sur les moyens de positionnement (9,
22) enfonction des dimensions en épaisseur du dis-
que original (24).

Un procédé selon l'une des revendications préceé-
dentes, comprenant une action sur les moyens de
positionnement en fonction du résultat d'au moins
une mesure de I'épaisseur d'un article moulé par
injection dans un cycle précédent.

Un procédé selon la revendication 7, comprenant
la mesure de I'épaisseur de l'article en plusieurs en-
droits.

Une installation de moulage par injection d'un arti-
cle en matiére plastique au moyen du procédé se-
lon l'une des revendications précédentes,
comprenant :

- un moule (1) possédant deux parties de moule
qui peuvent étre déplacées I'une par rapport a
l'autre,

- un moyen d'injection (5) servant a injecter la
matiére plastique chaude, en fusion (26) dans
la cavité du moule (6),

caractérisée par

- des moyens de positionnement (9, 22) servant
a positionner les parties du moule (2, 3) l'une
par rapport a l'autre dans une position mutuelle
nominale telle qu'une cavité du moule (6) soit
obtenue, la position mutuelle nominale des par-
ties du moule étant réglable pendant ou immé-
diatement aprées l'injection et

- un dispositif de commande (23) servant a agir
sur les moyens de positionnement (9, 22) par
une action de commande rapide de telle fagon
que la position mutuelle nominale souhaitée
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des parties du moule (2, 3) définissant la cavité
du moule (6) soit maintenue de fagon réglable
comme souhaité au moment de l'injection du
matériau (26) dans la cavité du moule (6) sous
pression ou immédiatement apres l'injection.

Une installation selon la revendication 9, dans la-
quelle les moyens de positionnement comprennent
des actionneurs a vis (9), chacun d'entre eux pou-
vant étre entrainé au moyen de son propre moteur
(22).

Une installation selon la revendication 10 dans la-
quelle une des parties du moule (2) est fixée a un
bati (8) disposé de fagon rigide et I'autre partie du
moule (3) est fixée a un bloc (4) qui peut étre dé-
placé linéairement par rapport au bati (8).

Une installation selon la revendication 11, dans la-
quelle chaque actionneur a vis (9) a un arbre fileté
qui est fixé de fagon rigide au bati (8) et un écrou
(13) qui est monté dans le bloc (4) de telle fagon
qu'il puisse tourner.

Une installation selon la revendication 12, dans la-
quelle le bloc (4) est supporté sur la colonne (14)
au moyen d'un roulement a billes linéaire (16).

Une installation selon la revendication 13, dans la-
quelle chaque roulement a billes linéaire (16) est
placé dans un collier en saillie (36) du bloc (4) et les
parties du moule (2, 3) sont situées entre lesdits col-
liers (36).

Une installation selon I'une des revendications 9 a
14, dans laquelle une des parties du moule (2) est
entourée par une bague d'évent (28) qui est com-
primée de fagon élastique contre l'autre partie du
moule.

Une installation selon d'une des revendications 9 a
15, dans laquelle chaque moteur (22) est un servo-
moteur.
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