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SAN APPARATUS AND A METHOD FOR INJECTO-COMPRESSION
MOULDING OF ARTICLES MADE OF PLASTIC MATERIAL WITH TWO
COMPONENTS? '

Field of the invention

The present invention relates to the mbulding of
articles madé of moulded plastic material with two
compeonents, in Lwo successive steps.

State of the priocr art

More in particular, the dinvention reiates to an
apparatus which can be associated to a press of the type
comprising: a rotating central element, which bears . a
first mould and a second mould set ‘opposite to one
another; a first countermould and a second countermould,
which are set on opposite sides with respect to the.
rotating _ceﬁtral element and can be translated with
respect thereto; means for closing said first and second
countermoulds with respect teo said first and second moulds
to define respective moulding cavities; mééns for
inﬁection: of a plastic material within gaid first and
second cavities; and means of compression of the plastic
material in at least one of said first and second
cavities, reépectively, for the moulding of said first
component and the overmoulding of said second component.

Moulding presses of the sbove sort are conventionally
called “stack-mould presses” and are used for the moulding
of items with two domponen;s, including even'complex ones,
in two successive stegs. First, the first cbmponent is
moulded using the first mould and the first countermould;
then, by means of a rotation through 180° of the rotating
central element, the firet mould iz located in a poéition

corresponding to the second countermould for overmoulding.



T T e T e T e T e T e T e T e T e O e T e T e e T e O e T e I e T e T e T e T e T e T e T e T e T e T e T e e T e T e T e T e T e T e T e T e T s B e T e T e T e T e B e B

O

(10) JP 2006-142805 A 2006.6.8

of the second component on the firet component.
Simuitaneously, using the second mould and the first
countermould, the first component of a subsequent article
is formed, and the cycle is then repeated in an identical
way .

The products that can be made with such moulding
apparatuses can be of wvarious natures and types: the first
component. may, for example, congist of a transparent.
plate, even one of large dimensions, typically made of
polycarbonate, and the second component can.be congtituted
by a perimetral frame made of a different plastic
material, for example a non-transparent one, formed with
appendages and attachments for assembly of the product on
a supporting structure, for instance the body of a motor
vehicle,

The attached figure 1 is a schematic illustration, in
side elevation, of a press of the stack-mould type, to
which the pregent ianvention refers. It compfises, in
brief, a pair of press surfaces 1, 2, to which resgpective
screw-type injection assemblies 7, 8 are associated and
which are set on opposite sides with respect to a central
element 4 rotating about a wvertical axis 6. The press
surfaces 1, 2 bear, via respective 'plates 3, 5, two
countermoulds 9, 12 facing respective moulds 10, 11,
carried by the rotating central element 4. The press is
equipped with a hydraulic closing system, not illustrated
in so far as it is of a conventiomal kind, through which
the press surfaces 1, 2 and hence the plates 3, 5 with the
countermoulds 9, 12 are closed on opposite sides against
the rotating central element 4 so as to define two
moulding cavities, within which, via the assemblies 7 and
8, the plastic material is injected in the fluid state. In
this way, in the cavity defined between the countermould 9

and the mould 10 there ig, for example, formed the first
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component o©of the article to be moulded, whilst in the
cavity defined between the countermould 12 and the mould
11 the second component is overmoulded on the first

component previously formed. The trangsfer of the first

‘component from the position corresponding to the

countermould 9 towards the position corresponding to the
countermouid 12 is obtained, as already explained, as a
result of the rotation through 180° of the central element
4 about the axis 6. The final piece formed by the two
components is finally unloaded from the press.

A stack-mould press of this type is described, for
examble, in the document No. DE-A-10217584.

This system thus enables management of the injection
of the two components, which are to congtitute the
finished article with the clbsing system iltself. -

In the case of pieces of larxge dimensions, or in any

case ones of high quality, there is posed the problem of

guaranteeing the necessary guality of the moulded items in
terms of absence of deformations due teo warping and
maintenance of the best mechanical characteristics. This
applies particularly to the case of large plates made of
transparent plastic material, for which it is necessary to
prevent the presence of residual stresses that would
impair the optical characteristics thereof. For this
reason, precisely for the purpose of dimproving the
characteristics of the items produced, a technigue of

injecto-compression is used, consisting in the performance

‘of a step of compressidn following upen the step of

injection of the plastic material within the mould, or
gimultaneously with said injection step. Said technigue,
which can be applied to the moulding of the first or of
the second component, or elge, of both, enables a

congiderable reduction of the residuzal strezsses in the
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material injected within the cavities of the mould to be
obtained.

These wmethodologies, together with specific peculiar
solutions, are described and illustrated, for example, in
the Italian patent applications Nos. TO02004A000626 and
TO2004A000697, both of which £filed on October 8, 2004 in
the name of the present applicant and both of which still
unpublished at the date of filing of the present
application.

The process of injecto-compression, obtained on both
or even just one of the components of articles made of
plastic material with two componentsg, however, involves
some critical problems basigally deriving from the fact
that closing between the wvertical surfaces (designated by
13 and 15 in Figure 1) of the plates 3, 5 bearing the two
countermoulds 92 and 12 and the vertical surfaces facing
them (designated in Figure 1 by l4a and 14b) of the
central element 4, which bears the wmoulds 10 and 11, is
obtained, during the steps of injection and possible
compression, by the hydraulic cleosing assembly, which acts

only upon the external surfaces (as has been said,

-designated by 13 and 15 in Figure 1), Typically, the

closing assembly includes horizontal guide ecolumns (not
illustrated in Figure 1) set substantizally adjacent to the
vertices of the press surfaces 1 and 2.

Control o©f the relative positions of the facing
surfaces 13, 14a and 15 and 14b is thus delegated to the
control of position of said columns. This involves a
problem of tolerances, since the system has numerous
intermediate elastic elements belonging to the press and
to the mould, which have a negative eaffect on the
possibilities o©of measurement and hence of precise
interventicn. To be able tc carry out injecto-compression

with the necessary precision it is necessary for the
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surfaces of the one or more wmoulds and countermoulds
between which the compression is performed to be brought
up parallel to one another. The approximate control of
this parallelism in fact generates an error that has a
negative effect on the distribution of the material, =since
the clesing system of the press tends to close first the
area of the mould with less pressure, i.e., the one more
distant from the injection which is still either totally
or partially empty. If the thickness is not constant, an
error 1is generated which, after rotation of the mould,
given the sgame parameters, ig amplified? in fact, by
closing the moulded item in the second cavity, an
additional force is generated, which tends to increase the
migsalignment and hence the error.

In traditional stack-mould presses, the coxrrect
control of parallelism is in effect practically
impossible. The problem of this lack of control generates
lack of uniformity of thickness in the moulded components
and, hence, undesirable effects from every point of view:
internal stresses, deformations, dimensional tolerances,
aesthetic appearance, etc.

A8 further problem connected to the methodology of
injecto-compression using presses of the stack-mould type
relates to the dosage of the plastic material. The
injecto-compression envisages having to dose the material
exactly: it is necessary to close the injection system
generally prior to thé'step of compression., In this way,
gince the final volume of the moulding cavity is exactly
defined, all the errors of dosing of the material within
the cavity generate undesirable effects at the end of the
compresgsion, and subsequently also burrs or the
impossibility of completing closing of the cavity.
Instead, lack of material generates incompleteness of the:

plece. It is hence necessary, during the moulding step to
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keep under control 1in an accurate way the various
parameters =0 that the mwmould arrives qxactly in the
desired closing position with the desired pressure. The
final thickness must be carefully calibrated directly by
the mould, and the step of compression must be carried out
in a parallel way to distribute the material within the
cavity in the best possible way so as to prevent adverse
effects on the internal gtresses of the moulded piece
(“in-mould stresses”) and hence on its deformations and
mechanical and also optical characteriscics, in the case
of transparent iltems.

The aforesaid problems arise both in the case where
the injecto-compression is envisaged only for the Efirst
component of the article and in the cage where both of the
components are moulded by means of injecto-compression.
Obwiously, in the second case the problems of misalignment
and the lack of control of elements belonging to the mould
are even more critical. '

Summary of the invention

The purpose of the present invention is to solve the
problems mentioned above.

According to a first aspect of the invention, said
purpose is achieved via an apparatus for the moulding of
articles made of plastic material with two components of
the type defined at the start, in which said wmoulds and
gsaid countermoulds define respective £acing surfaces, the
essential characteristic of which lies in the fact that it
comprises sensor- means operatively associated to said
facing surfaces for measuring parameters indicating the
mutual parallelism between said surfaces and for
contreolling gaid closing means according te the parameters
measured.

Said sensor means can include position transducers for

measuring the distance directly between said surfaces
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during closing of said countermoulds with respect to the
regpective moulds, and/or pressure transducers for direct
measurement of the pressures that are exerted between said
facing surfaces in the texminal step of closing of said
countermoulds with respect to the respective moulds.

According to another aspect, the invention envisages a
prccess for the moulding of articles made of plastic
material with two cowmponents by means of an apparatus of
the type defined at the start, characterized in that it
further comprises the step of measuring parameters
indicating the mutual parallelism between said facing
surfaces, and the step of controlling said closing means
according to the parameters measured.

Detailed description of the invention

The invention will now be described in detail with
reference te the annexed drawing, which is provided purely:
by way of non-limiting example and is a schematic and
simplified view in elevation of a press of the stack-mould
type according teo the invention.

With reference to the figure, the stack-mould press
according to the invention differs from a conventional
press {the essential components of which have already been
described previously) on account of the presence of a
system for measuring the parallelism between the surfaces
l4a, 14b corresponding to the moulds 10 and 11, and the
facing surfaces 13 and 15, respectively, corresponding to
the countermoulds 9 and 12.

The aforesaid mweasurement sSystem can comprise
pogition or displacement .transducers 16, for example,
prearranged on the central element 4, 1l.e., on the moulds
10, 11 in a position corresponding to the wvertices of the
surfaces {normally guadrangular} 14a and 14b, designed to
measure the distances A, Al and B, Bi, in a direct way.

The position transducers 16 are of a c<onventional type,
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and their details will not be described for reasons of
brevity in sc far as they are within the reach of a person
gskilled in the branch.

There may morecover be provided, as an alternative or
in combination with the position transducers 16, sensors
for the direct measurement of the pressures that are
exerted, in the terminal step and/or at the end of the
stroke of compression, between the facing surfaces 14a, 13
and 14b, 15. These transducers, designated by 17 and
constituted, for example, by Ilocad cells, may also be
provided on the central element 4, i.e., on the moulds 10,
11, in positions close to those of the position
transducers 16.

The position transducers 16 and/or the pressure
transducers 17 may be positioned in different areas, even
not necessarily on the central element 4 and, for example,
on purposely provided supports.

The position transducers 16 and/or the pressure
transducers 17 are operatively connected, through an
electronic control system with which the press is normally
equipped, and via appropriate algorithms, to the hydraulic
closing assembly of the press i1tself so that the forces
and speeds of the closing cylinders will be iegulated B8O
as to guarantee correct execution of the moulding process.
The direct measurement of the distance between the
surfaces 1l4a, 13 and 14b, 15, between which the step of
compression is performed enables in fact a regular process
to be obtained. The £final check that the surfaces have

come into contact on all the sides and that a regular

closing pressure is developed then enables an accurate

check to be carried out on. the effective amount of plastic
material present in the one and/or in the other moulding
cavity, i.e., to enable a contrcl of the quality of the

piece produced.



—m —m —m @ @ @ @ @ @ @ @ @ @ @ @ @ ™@ ™@ o ™@P & &a & & & /& /& /&, /s, /. /&, o/, /e, o/, /e /e /e /e e /e o/ e e e e e

O

17) JP 2006-142805 A 2006.6.8

Of course, the conformation and arrangzment of the
sensors 16 and 17 wmay vary with zrespect to what is
described with reference to the example. It should
moreover be noted that it is also possible to envisage
only the'presence of the position transducers 16 or else
only the presence of the pressure transducers 17, and that
in any case said transducers may be associated only to one
of the moulding cavities, in the case where the step of
compreseion of the injected plastic material is envisgaged
only for said cavity.

In the case of production of high-quality bi-component
items, such as for example transparent plates of large
dimensions with non-transparent perimetral frame, in which
the moulding by means of injecto-compression is performed
for both of the components, the system will be preferably
complete, in the sense that there will be convenliently
used both the position transducers 16 and the pressure
transducers 17. In this case, the best results for the
purposes of the final quality of the articles moulded may
be obtained by ccmbining the system for measuring the
parallelism according to the invention with the retention
devices that form the subject of the already cited Italian
patent application No. TO2004A000697 and with the contrast
devices that forms the subject of the already cited
Italian patent application No. TO2004A0006%7.

0f course, the details of construction and the
embodiments may vary widely with respect to what is
degcribed and illustrated  herein, without thereby
departing from the scope of the present invention, as

defined by the ensuing claims.
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CLAIMS

i. An apparatus for the moulding of articles made of
plagtic material with two components comprising: a
rotating central element (4}, which bears a £first mould
{10) and a second mould {(1il) set opposite to one another;
a first countermould (9) and a second countermould (12},
which are set on oppogite sides with respect to the
rotating central element {4) and can be translated with
regpect thereto; means for closing said first and second
countermoulds (9, 12) with respect to gaid first and
second moulds {10, 11} to define respective moulding
cavities; means for injection (7, 8) of a plastic material
within said first and second cavities; and wmeans for
compression of the ;plastic:_material in at least one of
gaid first and second cavities, respectively, for the
moulding of said first component and the overmoulding of
gaid second component, in which said moulds (30, 11} and
said countermoulds ({9, 12} define respective facing
surfaces {14a, 13; 14b, 15}, said apparatus being
characterized in that it further comprises sensor means
(16, 17) operatively associated to said facing surfaces
(l4a, 13; 14b, 15) for measuring parameters indicating the
mutual parallelism between said facing surfaces (14a, 16;
14b, 15) and for controlling said closing means according
to the parameters measured.

2. The apparatus according to Claim 1, characterized
in that said sensor means include position transducers
{16) for measuring the distance (A, Al; B, RBRl) directly
between sald facing surfaces (14a, 13; 14b, 15} during
cloging of said countermoulds (2, 12) with respect to the

respective moulds (10, 11}.
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3. The apparatus according to Claim 2, characterized
in that said sensor means include pressure transducers
(17) for direct detection of the pressures that are
exerted between said facing surfaces (1l4a, 13; 14b, 15) in
the terminal step of closing of said countermoulds (5, 12}
with respect to the respective moulds (10, 11).

4. The apparatus according to claim 1, characterized
in that said sensor wmeans (16; 17) are provided on said
moulds (10, 11).

5. A process for the moulding of articles made of
plastic material with two components by wmeans of an
apparatus comprising: a xotating central element (4),
which bears a first meould (10} and a gecond mould {11} set
opposite to one another; a first ccountermould (9) and a
second countexrmould (12), which are set on oppogite sides

with respect to the rotatingrcentrai element {4} and can

be translated with respect thereto; and means for closing

gsaid first and second countermoulds {9, 12) with respect
to said first and second moulds (10, 11} to define,
regpectively, a first cavity and a second cavity for the
injection of the plastic material and the possible
compression of the injected plastic material, in which
said moulds (10, 11) and said countermoulds {9, 12) define
regpective mutually facing surfaces {14a, 13; 14b, 15),
gaid process being characterized in that it comprises the
gtep of measuring parameters indicating the mutual
parallelism between said facing surfaces (1l4a, 13; 14b,
15) and the =step of controlling salid closing means
according to the parame%ers measured.

6. The process according to Claim 5, characterized in
that it envisages the direct measurement of the distance
(A, Al; B, Bl) between said surfaces (il4a, 13; 14b, 15),

between which the step of compression is performed.



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

O

(20) JP 2006-142805 A 2006.6.8

7. The process according to Claim 6, characterized in
that it comprises the direct measurement of the pressures
that are exerted between said facing surfaceg (14a, 13;

14b, 15) in the terminal step of compression.
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ABSTRACT

An apparatus and a procesg for the moulding of
articles made of plastic material with two components by
means of a stack-mould press with a £first cavity and a
gsecond cavity £for the injection of the plastic material
and the possible compresgion of the injected plastic
material, in which the moulds (Lo, 11} and the
céuntermoulds (9, 12} of the apparatus define respective
matually £facing surfaces (142, 13; 1l4b, 15}. Parameters
indicating the mutual parallelism between .said, facing
surfaces (l4a, 13; 144b, 15) are detected, and the closing
aggembly for c¢lesing the press is controlled according to
the parameters detected.

(8ingle figure)
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