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Title: Method—for-pressing—a plastic, which cures by

ThlSSheetHasBeenRe laced pressing auxiliary in pill form to be used in

this method and a holder composed of such
material.

The present invention firstly relates to a method
for pressing a plastic, which cures by means of a

/ reaction, from a displacement chamber via at least one
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injection channel and a gate into a mould cavity, said
method at least comprising the following steps:

- pressurising the plastic with an amount of a
pressing auxiliary in the displacement chamber;

- pressing the plastic into the mould cavity; and

- allowing the plastic to cure under pressure in the

mould cavity,
the amount of pressure auxiliary being sufficient to be
pressed to the vicinity of the gate of the mould cavity.
The term plastic which cures by means of a
reaction is used to designate plastics such as, for
example, thermosetting plastics and photopolymerisable
plastics, multicomponent plastics and the like. These are
plastics which cure by supplying heat or light or after
mixing with a chemical cbmpound. Examples of such plas-
tics are generally known to those skilled in the art. The
plastics which cure by means of moisture or air can also
be mentioned in this context. Usually however
thermosetting plastics are used.
| The abovementioned method is generally known

" and is used for the production of diverse mouldings from

plastics which cure by means of a reaction. The encapsu-
lation of integrated circuits in thermosetting plastid;,
and the production of car components from such plastics,
can, for example, be considered in this context.

In this respect reference is made to
US-A-3 911 075. In said. specificatidn' a method is
described, in which method a first thermosétting
polymeric material is used as the plastic which cures by

means of a reaction, into a mould cavity, a -
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means of a reaction. Further a cheap second thermosetting
polymeric material is used as the pressing auxiliary. By
pressing the two polymeric materials together from a
displacement chamber, through an injection channel and a
5 gate into a mould cavity, the passages up to the gate are

filled with the relatively cheap thermosetting polymeric
material. '

Pressing of plastics which cure by means of a
reaction into a mould cavity is, as a consequence of the
10 properties of these plastics, usually a batchwise method,
because the curing reaction is frequently exothermic and
is a reaction which goes to completion. For example,
thermosetting plastics are plastics which melt by
supplying heat thereto and then cure by means of an
- 15 exothermic reaction. As a conseguence thereof,
thermosetting plastics have a relatively short storage
time and must also be stored cool. Comparable storage
problems arise in the case of plastics which cure by
means of light, air or moisture. Although multicomponent
" 20 plastics, which cure by mixing the various components
with one another, have fewer storage problems, the curing
reaction usually goes to completion after mixing.
Plastics which cure by means of a reaction are
usually placed in a determined amount, for example in
25 pill form, together with a, e.g. thermosetting, pressing
auxiliary, in a displacement chamber which is connected
via injection channels to the gates of the mould
cavities. The plastic and pressing auxiliary are then
pressed with the aid of a plunger or the like through the
30 injection channels and the gates into the mould cavities.
With this method it can be advantageous, for example in
the case of thermosetting plastics, to heat the plunger
or the displacement chamber. The plastic itself can also
be preheated.
3s Once the mould cavities have been filled with the
~-plastic, said cavities must be kept under pressure during
curing of the plastic, in order to prevent bubble forma-
tion as a result of any entrapped air or moisture which -
may be present. This is done by pressurising the pressing
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By usifig a pressing auxiliary a number of

auxiliary.

significant disadvantages of using only the plastic which
cures by a reaction are overcome. A relatively large amount
of cured plastic, which remained behind in said channels and
in the displacement chamber after curing, is saved.

The materials used as pressing auxiliaries are in
the state of the art limited to thermosetting plastics (e.qg.
US-A-3.911.075) . These plastics have proven to be quite useful
although they still possess a number of important
disadvantages. Thermosetting materials usually have an
exceptionally good adhesive strength to the mould (mould
cavity, the injection channels and the displacement chamber)
after curing thereof. To date, in order to lower this adhesive
strength, release agents, such as release wax and the like
are added to the plastic, which additives are not advantageous
if an article, such as, for example, an integrated circuit,
has to be coated with the plastic, as the release agent will
inherently deteriorate the adhesion to said integrated cir-
cuit. _

.Thermosetting plastics will always react to
completion and are therefore not re-usable, which is a problem
as a consequence of the fact that they are rather expensive
and environmentally unfriendly plastics.

Further it is difficult to prevent mixing when using
a pressing auxiliary consisting of thermosetting plastic
during the filling of a mould cavity with another
thermosetting plastic. Thermosetting plastics completely melt
with relatively small viscosity differences, before curing.

The object of the present invention is to provide
a solution for the abovementioned disadvantages and to this
end it is characterised in that as the pressing auxiliary
a material is used which is plastically deformable under the
conditions of pressing and reversibly coagulates or hardens

_after pressing.

Surprisingly, it has been found possible, while
pressing two different materials at the same time,
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nevertheless completely to fill the mould cavity with the
plastic which curés by means of a reaction and"to fill the

-4 -

remaining space, that is to say the remaining space in the

displacement chamber and the injection channels, essentially

to the vicinity of the gate, with the pressing auxiliary,

~essentially no mixing taking place. Further the method

according to the invention has the advantage that the pressing
auxlllary is re-usable and can be chosen from environmentally

' friendly materials.

Preferably under the condltlons of pressing, the
p__r._'e_ssing auxl_l:l.ar.y has a higher viscosity than the plastic

' which cures by means of a reaction.

- Advantageously, the pressing auxiliary is a

.thermoplastio. Suitable thermopla”stics are, for example,
' polyesters, polyethylene, polypropylene etc. The advantage

of thermoplastics 1s that these can be re-used and that these,
moreover, have a relatively low adhesive strength to the mould
(mould cavity, injection channel, etc.). Moreover, it would
be possible to add release agents thereto, since the addition
of release agents to the pressing auxiliary has no influence
on the moulding to be produced. Thermoplastics are reversibly
softened by a temperature rise.

‘The pressing auxiliary according to the invention

can be pressed in the displacement chamber in a very large

number of different ways, depending on the plastic which cures

" by means of a reaction which is used and the form in which
it is used. If, for example, a plastic in pill form is used,

it is preferred also to press the_- pressing auxiliary in pill
form in the displacement chamber with the thermosetting

However, it has also been found to be possible to

place a plastic, which cures by means of a reaction; in a
holder beforehand and optionally under vacuum. In this
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case it is advantageous to produce the holder from the
pressing auxiliary according to the invention, which holder
can be processed after filling with the plastic. The holder
may locally be provided with thickened sections, if necessary,
in order to be able to provide the required amount of pressing
auxiliary which is needed to fill the volume between the mould
cavity and the displacement chamber. Of course, it is also
possible to introduce the pressing auxiliary in pill form
into the displacement chamber alongside the holder, or to

-5 =

incorporate supplementary pressing auxiliary in the holder
alongside the plastic which cures by means of a reaction.

Reference is made to DE-A-1 812 217 which describes
a method for injection moulding of hardenable liquid masses
for form-press and encapsulation applications. The problem
for which a solution is provided resides in the fact that
the filling of the hardenable liquids in the displacement
chamber substantially reduces the speed of the injection moul-
ding method, and that the risk exists of hardening of the
liquid already in the di‘splacemeht chamber or the injection
channels prior to complete filling of the mould cavity. The
solution is to use a package containing the liquid mass. Said
package may be produced from aluminium foil or Mylar-Polyester
foil. The use of a pressing auxiliary is however not
disclosed. . :
The invention further provides a pressing auxiliary
in pill form, made of a material which is plastically
deformable under conditions of pressing and reversibly
coagulates or hardens after pressing, for use in the method
according to the invention.

Finally, the invention provides a holder made of
a material which is plastically deformable under conditions
of pressing and reversibly coagulates or hardens after
pressing, filled with or obviously intended to be filled with
a plastic which cures by means of a reaction, for use in the

_method according to the invention.

~ The invention will be illustrated in more detail
below with reference to the appended drawing, in which:

RENDED 9



10

15

20

25

30

35

_1b and c.

eet Has Been RTlaced

o

Figs. la-d show a diagrammatic representation of
various sub-steps &f an illustrative embodiment of the method
according to the invention;

-6 -

Fig. 2 shows an example of a plastic, which cures
by means of a reaction, in pill form and the pressing
auxiliary in pill form;

Fig. 3 shows a bowl-shaped holder made of pressing
auxiliary which has a thickened base and is filled with a
plastic which cures by means of a reaction;

Fig. 4 shows a bag-shaped holder which is made of
pressing auxiliary according to the invention and is filled
with a plastic which cures by means of a reaction and pressing
auxiliary granules according to the invention; and

Fig. 5 shows an element which consists of two
separate plastic components and an amount of pressing
auxiliary.

In Fig. 1, 1 indicates a mould cavity, 2 a gate,
3 an injection channel and 4 a displacement chamber. I and
II show, diagrammatically, two mould halves. A plunger 5,
shown diagrammatically, and a pill 6, in this case composed
of a thermosetting plastic, are located in the displacement
chamber 4. By way of example, a pressing auxiliary consisting
of a polyester, in this case polyethylene terephthalate, is

- incorporated here between the pill and the plunger. The manner

in which the pressing auxi_.liary is present in the displacement
chamber 4 is not very critical in this case. It would also
be possible to supply several small pills. It will be obvious

-that the displacement chamber 4 can be connected in a

generally known manner with several mould cavities 1.

If the mould halves I and II are heated and the
plunger S is pressed in the direction of the thermosetting
plastic pill 6, the pill will melt at its top and bottom
surfaces and will be pressed via the injection channel 3 and
the gate 2 into the mould cavity 1, as shown stepwise in Fiqs.'

As a result of the rise in temperature, which
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originates both from the two mould halves I and II and from
the heat of reattion of the curing reaction of the
thermosetting plastic, the polyethylene terephthalate pill
is softened and the latter can be pressed behind the
thermosetting plastic into the injection channel 3, as is
shown in Fig. 1d.

-7 -

It is within the capacity of the average person
skilled in the art to choose the amount of polyethylene
terephthalate in such a way that this is just sufficient to
£ill the space in the injection channel 3 and the remaining
space in the displacement chamber 4. The interface between
the thermosetting plastic 6 and the pressing auxiliary 7 is,
of course, preferably at the gate 2, or can also be somewhat
upstream of this in the injection channel 3 or also somewhat
downstream of this in the mould cavity 1. The particular
conditions depend on the applicatioh concerned.

In the state shown in Fig. 1d, the mould cavity

1, which is filled with a thermosettlnq plastic 6, can be

kept under pressure by the presence of the polyethylene
terephthalate 7, so that bubble formation in the moulding
is prevented. After curing and opening the mould I, II, the
moulding can be broken off at the location of the gate 2 and
the surplus residual material substantially consisting of
polyethylene terephtalate can be re-used. '

The use of the pressing auxiliary according to the
invention also has the advantage that the unusable residual

_parts of the injection channels 3 and the displacement chamber

4 can easily be detached from the mould parts I, II.

It will be obvious that the method according to
the invention can also be used in other fields where similar
problems arise.

- Fig. 2 shows a perspective view of a plastic, which
cures by means of a reaction, in the form of a pill 9, as
well as a pressing auxiliary 8 in pill form made of a material

which is plastjcally deformable under pressing ‘conditions

and reversibly coagulates or hardens after pressing.
Fig. 3 shows a diagrammatic cross-section of a

AwENDED SHEET
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bowl-shaped holder 10 which comprises a lid 11 and a thickened
base 12 and is filTed with a plastic 13 which cures by means
of a reaction. The holder 10 can, for example, be placed under
vacuum in order to prevent the intake of air or moisture.
A filled holder 10 of this type can be placed in its entirety
in a displacement chamber in order to be emptied by pressing,
with breakage of the 1id, into a mould cavity. When the holder
10 is empty, the holder material itself will also be pressed
in order to fill the space between the mould cavity and the
displacement chamber and thus to keep the mould cavity under
pressure. B

Fig. 4 shows a bag-shaped holder 13, which
preferably consists of pressing auxiliary according to the
invention and is filled with plastic 14, which cures by means
of a reaction, and granules 15 of pressing auxiliary according
to the invention. |

Finally, Fig. 5 shows, diagrammatically, a two-
component plastic element which has two compartments 16 and
17, which contain two components as well as an amount of

pressing auxiliary 18 according to the invention. The two
compartments 16 and 17 are separated by a breakable partition
19. When pressure is applied in the displacement chamber on
the side of the pressing auxiliary 18, the partition 19 will
be broken and the two components will come into contact with
one another and be pressed into the mould cavity, where the
curing reaction takes place.

AMENDED SHEET
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1. Method for pressing a plastic, which cures by means

of a reaction, from a displacement chamber via at least one

injection channel and a gate into a mould cavity, said method

at least comprising the following steps:

5 - pressurising the plastic with an amount of a pressing

auxiliary in the displacement chamber;

- pressing the plastic into the mould cavity; and

- allowing the plastic to cure under pressure in the mould
cavity, '

10 the amount of pressure auxiliary being sufficient to be pres-
sed to the vicinity of the gate of the mould cavity, characte-
rised in that as the pressing auxiliary a material is used,
which is plastically deformable under the conditions of
pressing and reversibly coagulates or hardens after pressing.

15 2. Method according to claim 1, characterised in that
under the conditions of pressing, the pressing auxiliary has
a higher viscosity than the plastic which cures by means of
a reaction. .

3. Method according to claim 1 or 2, characterised

20 in that said pressing auxiliary is a thermoplastic.

4. Method according to bne or more of claims 1-3,.
characterised in that said pressing auxiliary is pressed in
pill form in the displacement chamber.

5. Method according to one or more of claims 1-3,

25 characterised in that said pressing auxiliary is made in the
form of a holder for the plastic which cures by means of a

~ reaction, which holder can be processed after filling with
said plastic.
6. Pressing auxiliary in pill form, made of a material which

30 is being plastically deformable under conditions of pressing
and reversibly coagulates or hardens after pressing, for use

_in the method according to one or more of claims 1-5.
7. Holder made of a material being plastically
deformable under conditions of pressing and reversibly
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o b 1 : aftt.er pressing, filled with or obviously intended
Comct i illed withk a plastic which cures by means of
i . o

. on, for use in the method according t :

claims 1-5. g to one or more of
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