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in pill formto be used i’ FHS S het hBEe %éoﬁﬁ T’,Z mposed of such
material. The present i nvighPraomngs Pr 5P385d r &40 #8889 -nlet hod for pressing a
plastic, which cures by nebfistErt a r%%%@tontoﬁﬁﬁﬁia -di|spl acenent chanber
via at | east one i nJ ect | &)E&[ﬁa@ﬁeRFéﬁtP’h at.e..i.nt.o..a..noul d cavi try, sai d
net hod at Tit which cures by
means of a reaction, into a mould cavity, a -
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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1njectz.on channel and a gate into a mould cavxty, said
method at least comprlslng 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

I
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5 | eagt conpri si ng s eps - pressurising the plastic with
an annuntnggglyzgss n t he di spl acenment chanmbpr/NL93/00024
pressing the plastic caviéty;-and - allowing the plastic

to°-cure under pressure |n the 10 nmoul d cavity, the amount of pressure
auxi liary bei npeansfotiznteaict ioa. pFaestkel tao chieapvsecond ytherndsetd-ing of t he

moul d cavity. JFRevhelTEPhaclt fal i hded &3 Ple"FPESs flg Buxiliary. 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



reaction is used to designate plastics such as, for Thi9 Sh be@ Replaced

thernoset’ting-plastics and photopol ynerisable plastic ent
plastics and the like. These are plastics which cure Emm mn!a eat or
light or after mxing with a chem cal cangound. Exanp such plastics
are generally known to those skilled in the art. The 20 plastics which

cure by nmeans @lxiDi&tyse or air can also be mentioned in this context.
Usual Iy however thermosefting plastics, A& dpeduxiliary a number of
significant disadvantages of using only the plastic which
cures by a reaction are overcome. A relatively large amount
5 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

10 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

15 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-

20 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.

25 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.

30 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

. 35 _after pressing. |

Surprisingly, it has been found possible, while

pressing two different materials at the same time,
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The aboverrentroned nethod is generally known and |$mu51eetHaeBeet! pbduct i on
of diverse nmoul dings from25 plastics which cure ﬁact I on.
The encapsu- lation of integrated circuits in ther and

t he production of car conponents from such gplastics, an or exarrpl e,
considered.in this context. In this respect reference I.s .made to 30 US-A—

911 075. In sai ﬂeﬁéﬁﬁhéléé&'@éhﬁlé’@l@%d Fidas¢hebful1aNcibi €y FEEROEhE
fi rst ther m)settrlngtg %hlch curés by means of a reaction and"to £ill the
remaining space, that is to say the remaining space in the
o displacement chamber and the injection channels, essentially
5 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. .
- 10 Preferably under the condltlons of pressing, the
| pre_ssing auxl_l:l.ar.y has a higher viscosity than the plastic
- which cures by means of a reaction.
C . Advantageously, the pressing auxiliary is a
.thermoplastio. Suitable thermoplastics are, for example,
15 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
20 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
25  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 usead,
it is preferred also to press the_- pressing auxiliary in pill
- form in the displacement chamber with the thermosetting
- 30 plastic. o
' 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

AMENDED SHEET



mat eri al |s used as the plastic which cures by nea ng,eemasBee{nempl ced

reaction. Further a cheap second thernosetting poly I's used
as the pressing auxiliary. By pressing the two pol y:rE“! t oget her
froma displacenent 5 chanber, through an g nj ection a gate into
a

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,
5 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

10 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

15 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

20 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. . :

25 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.

30 . 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

. 35 _method according to the invention.
The invention will be illustrated in more detail
below with reference to the appended drawing, in which:
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nmoul d cavity, the passages up to the gate are fi II is\WhdehHds/Been'Rebladeii vel y
cheap thernosetting polyneric material. Pressing of cure by
nmeans of a reaction into a nould cavity is, as a conHﬁﬁngﬂ‘nlﬁ e 10
properties of these plastics, usually a hatchw se ne

se the
curing reaction is frequently exot herm c and s a reaction which goes to

conpl etion. For exanple, Fih? Wé'sﬁﬁwpaaéiédi%ﬂa%lg ?é&k&éeﬁ@a{iboﬁ%f by
suppl y| ng heat thereto and then cure nmeans an exothermc
various sub-steps &f an 1 lustrative embodiment of the method
according to the invention;
Fig. 2 shows an example of a plastic, which cures
5 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;

10 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

15 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,

20 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

25 in which the pressing auxiliary 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.

30 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.'

35 1b and c.

-

As a result of the rise in temperature, which
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15 reacti on.

As a consequence thereof, thernosetthi t&lﬁin&ﬁR&p&\t@i a
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y nean
the heat of rea‘ction 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.

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



usual ly placed in a determ ned anount, for exanpl eTjhln 25 form
together with a, e.g. thernosetting, pressing auxil gjf

il _
ct Has Been Repladed c enent
chanber which is connected via injection channels t t he noul d
the aid

cavities. The plastic and pressing auxil igré/ are th
of a plunger or the like through the injection channels 30 and the gates

- into the nmoul d %WILEEQPﬁWHﬁdte?i To %&Pﬂ%&n@:ﬁ@@sbf ﬁﬁ\’fﬂta% E8 Yhicdkehed
exanple in the case o ernosetting plasti¢s, to heat the plunger or the
base 12 and is filled 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.
5 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
10 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
15 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
20 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
25 one another and be pressed into the mould cavity, where the

curing reaction takes place.
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prevent bubble formation

e CLAIMS

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 aux111ary a material is used,
which is plast:.cally 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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By usi ng a pressing auxiliary a nunber of significant disadvantages of
using'only the plastic which cures by a reaction are overcone. A relatively
| arge anount 5 of cured plastic, which remined behind in said
channel s and in the displacenent chanber- afger curing, is saved. The
materials used as pressing auxiliaries are in the state of the art limted
to thernosetti rpayulsttessaftey.prdSsings. Sl with Bresbvpbasly dntemded
proven to be quid epds@liyhoh0witr!d NBYELL & NeKich! hkesP S SRSand oBURPET

of inportant
reaction, for use in the method according to one or more of

claims 1-5.
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20(: cuit. Thernosetting plastics will always react to conpletion and
are ther ef orWO®8114920- usabl e, which is a problemas a consequepcrNo3/00624
fact that they are rather expensive and &\ ronnentally unfriendly

pl astics. 25 : Further it isdifficulttoprevent m xi ng whenusing
a pressing auxiliary consisting of thernosetting plastic during the
filling of a nould cavity mnth anot her thernosetting plastic.
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into a mould cavity,

of a reaction, a pressing
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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

10

15

20

25
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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:

- 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 compound. Examples of such plastics
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 plastics,
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 which method a first thermosetting polymeric

In said specification a method is

described,
material is used as the plastic which cures by means of a

Xy



taking place. FurtTaysptdg thod according to the inventfi has
advant age that the y e Raplategr Y IS re-usable and ¢a

-environmental ly fri Wﬁ s. 10 Prefefably d9
condi ti ons of pressi I ng auxiliary has a high i |

the plastic which cures by nmeans of a reaetgon.

reaction. Further a cheap second thermosetting polymeric
material is used as the pressing auxiliary. By pressing the
two polymeric materials together from a displacement
5 chamber, through an injection channel and a gate into a
mould cavity, the passages up to the gate are filled with
the relatively cheap thermosetting polymeric material.
Pressing of plasticas which cure by means of a
reaction into a mould cavity is, as a cohsequence 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 exothermic
15 reaction. As a consequence 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 plastics, which cure by mixing the
20 various components with one another, have fewer storage
problems, the curing reaction usually goes to completion
after mixing.
Plastics which cur2 by means of a reaction are
usually placed in a determined amount, for example in pill
25 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 injection channels
30 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.
35 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 formation
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s any eén raﬁ%ed air or molsture which may be
present. This is done by pressurising the pressing
auxiliary.

By using a pressing auxiliary a number of
significant disadvantages of using only the plastic which
cures by a reaction are overcome. A relatively large amount
of cured plastic, which r._.mained 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.g. 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 circui..

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 an. reversibly coagulates or hardens
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after pressing.

Surprisingly, it has been found possible, while
pressing two different materials at the same time,
nevertheless completely to £ill the mould cavity with the
plastic which cures by means of a reaction and to f£ill the
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 auxiliary is re&-usable and can be chosen from
environmentally friendly waterials.

Preferably under the conditions of pressing, the
presgsing auxiliary has a higher viscosity than the plastic
which cures by means of a reaction.

Advantageously, the pressing auxiliary is a
thermoplastic. Suitable thermoplastics are, for example,
polyesters, polyethylene, polypropylene etc. The advantage
of thermoplastics is 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 preséing
auxiliary in pill form in the displacement chamber with the
thermosetting plastic.

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 case
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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 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 £illing of the hardenable liquids in the displacement
chamber substantially reduces the speed of the injection
moulding method, and that the risk exists of hardening of
the liquid already in the displacement 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 invertioca 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
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order to be able to previde the requjred

nt chanber. O course} it 1s al so poskiple

below with reference to the appended drawing, in which:
Figs. la-d show a diagrammatic representation of various
sub-steps of an illustrative embodiment of the method
according to the inventio..;

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 - 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 auxiliary 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 5 is pressed in the direction of the thermosetting
plastic pill 6, the pill «ill melt at its top and bottom
gurfaces and will be pressed via the injection channel 3
and the gate 2 into the mould cavity 1, as shown stepwise

ich is needed to fill {the o@IpEEC W98 Weep t he
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in Figs. 1b and c.

As a result of the rise in temperature, which
originates both from the two mould halves I and II and from
the heat of reaction 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.

It is within the .apacity 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
fill 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 application concerned.

In_the state shown in Fig. 1d, the mould cavity 1,
which is filled with a thermosetting 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 of. 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
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def ormabl e under conditions of pressing ang reversibly
well as a pressing auxiliary 8 in pill form made of a
material which is plastically deformable under pressing

by d

conditions and reversibly coagulates or hardens after
5 pressing. '

Fig. 3 shows a diagrammatic cross-section of a
bowl-shaped holder 10 which comprises a 1lid 11 and a
thickened base 12 and is filled with a plastic 13 which
cures by means of a reaction. The holder 10 can, for

10 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 1lid,
into a mould cavity. When the holder 10 is empty, the

15 holder material itself will also be pressed in order to
fill the space between the mould cavity and the displace-

- ment chamber and thus to keep the mould cavity under
pressure. '

Fig. 4 shows a bag-shaped holder 13, which

20 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-

25 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

30 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.
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1. Method for pressirj 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:

- 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,

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 preésing.

2. Method according *o 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 in

that said pressing auxiliary is a thermoplastic.

4. Method according to one 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,
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 is being plasticall: 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.
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Fig. 2 shows an exanple of a plastic, which cures 5
reaction, in pill formand the pressing auxiliary infpjll
shows a bowl - shaped hol der nade of pressing auxiliar
base and is filled with a plastic which cudds by ne

accordlng to the |nvent|on and is filled with a pl a
nmeans of a reaction and pressing ABSTRACT

METEOD FOR PRESSING A PLASTIC, WHICH CURES BY MEANS OF A
REACTION, INTO A MOULD CAVITY, A PRESSING AUXILIARY IN FILL
FORM TO BE USED IN THIS METHOD AND A HOLDER COMPOSED OF

5 SUCE MATERIAL

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 pressing auxiliary being plastically deformable under
the conditions of pressing and the amount thereof being
sufficient to be pressed to the vicinity of the gate of the
mould cavity. Preferably the pressing auxiliary is a

thermoplastic.

15 FIGURE 1B
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chanb%r 4. By way of exanple, a pressing auxiliary consisting of a

pol yester, in this case polyethylene terephthalate, is incorporated here
between the pill and the plunger. The nmanner 25 in which the pressing
auxiliary is present in the displacenent chanber 4 is not very critical in
this case. It would also be possible to supgly several small pills. It will
be obvious that the displacenent chanber 4 can be connected in a generally
known manner with several nould cavities 1. 30 If the mould
halves | and Il are heated and the,
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plunger 5 is pressed in the direction of the thernosetting pl astic pill 6,

the pill will nelt at its top and bottom surfaces and will be pressed via
the injection channel 3 and the gate 2 into the nould cavity 1, as shown
stepwise in Figs. - 35 -Ib and c. - - As_a result of the rise in

tenperature, which AMENDED SHEET
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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 gate into a mould cavity,
the passages up to the gate are filled with the relatively cheap
thermosetting polymeric material.

Reference is also made to JP-A-59151436 which discloses
a similar method in which a cheap multipurpose epoxy resin
(thermosetting) is used as a pressing auxiliary.

Pressing of plastics which cure by means of a reaction -
into a mould cavity is, as a consequence of the 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 exothermic reaction. As a consequence 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 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 usuaily
placed in a determined amount, for example in pill form, together

~with a, e.g. thermosetting, pressing auxiliary, ina 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
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 préheated.

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 formation as a result of

is

any entrapped air or moisture which may be presen
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Et iS within the capacity of the average person skilled in the art to

cho6se the anobunt of polyethylene terephthalate in such a way that this is
just sufficient to 10 fill the space in the injection channel 3 and the .
remai ni ng space in the displacenent chanber 4. The interface between the

thermosetting plastic 6 and the pressing auxiliary 7 is, of course,
preferably at the gate 2, or can al so be sonewhat upstreamof this in the

i nj ection chagsgd By ré‘é&?zﬁ@iﬁq\’f\éﬁe Jp}essiql,%vmgggcg_qqgkgf_ this in the nmould

cavity 1. The partlscyLrl Séinq a pressing auxiliary a number of 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.g. 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 circuit.

Thermosetting plastics will always react to completion
and are therefore not re-usable, which is a problen 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 ancther 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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condi'tions depend on the application concerned. In the state shown in Fig.
1d, the nould cavity 1, which is firlled with a thernosetting plastic 6, can
be kept under pressure by the presence of the polyethylene 20
terephthal ate. 7, so that bubble formation in the nmoulding is prevented
After curing and opening the nould I, Ils 4 ke noul ding can be broken off at
the location of the gate 2 and the surplus residual material substantially
consi sting of ngoégtiieipsencondegghy tatféll finehmoukd gaydty with the plastic

which cures by means of a reaction and to fill the remalnlng
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 auxiliary is re-usable and
can be chosen from environmentally friendly materials.

‘Preferably under the conditions of pressing, the pressing
auxiliary has a higher viscosity than the plastic which cures
by means of a reaction.

Advantageously, the pressing auxiliary is a thermoplastic.
Suitable thermoplastics ‘are, for example, polyesters,
polyethylene, polypropylene etc. The advantage of thermoplastics
is 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 produéed. Thermoplastics are reversibly softened by a
temperature rise.

The pressing auxiliary according to the lnventlon can
be pfessed 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 plastic.

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 wvacuum. In this
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1

25 The use of the pressing auxiliary according to the

i nvention al so has the advantage that the unusable residual parts of the.

i njection channels 3 and the displacenent chanber 4 can easily be detached
fromthe nmould parts I, Il. It will be obvious that the nmethod according to
30 the invention can al so be used in other fields where simlar problens
arise. Fig. 2 shows a perspective view of a plastic, which cures by neans
of a reactioncasa ithésfadvardfageqid koprdaduce the holder from the pressing

auxiliary according to the invention, which holder can be
processed after £illing 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 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
substaptially reduces the speed of the injection moulding method,
and that the risk exists of hardening of the liquid already
in the displacement 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
flith reference to’ the appended drawing, in which:
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well ras a pressing auxiliary 8 in pill formnade of a material ..35 which
is plastically deformabl e under pressing conditions and reversibly

coagul ates or hardens after pressing. Fig. 3 shows a diagranmatic
cross-section of a AMENDED SHEET [err]

-~ 6 =

Figs. 1a-d show a diagrammatic representation of various
sub-steps of an illustrative embodiment of the method according
to the invention;

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 £illed 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'
piastic 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,
diagrammafically, two mould halves. A plunger 5, shown
diagrammatically, and a pill 6, in this case composed of a
thermosetting plastic, are located in the displacenment chanber

" 4. By way of.example, a pressing auxiliary consisting of a
polyester, in this case polyethylene terephthalate, is
incorpofated here between the pill and the plunger. The manner
in which the pressing auxiliary is preéent in the displacenent
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
5 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 stépwise in Figs. 1b and c.

As a result of the rise in temperature, which
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bowl - shaped hol der 10 which conprises a Iid 11 and a thickened base 12 and
is filled with a plastic 13 which cures by neans of a reaction. The hol der
10 can, for exanple, be placed under vacuumin order to prevent the intake
of air or nmoisture. 5 A filled holder 10 of this type can be placed in
its entirety in a displacenent chanber in order to be enptied by pressing,
wi th breakage of the lid, into a nould-d@vity. Wen the holder 10 is enpty,
the holder material itself will also be pressed in order to fill the space
bet ween the i sa\pidstic 36991 b 16; 17).

6. Pressing auxillary (7; 8; 9; 11, 12; 13, 15; 18) in pill form (8),

characterized in that it is made of a material which 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 claims1-4.

7. Holder (10; 13) for use in the method according to one or more

of 1-5, characterized in that it is made of a material being plastically
deformable under conditions of pressing and reversibly coagulates after
pressing, filled with or obviously intended to be filled with a plastic (6; 9;

14:16, 17) which cures by means of a reaction.




10 - displacenent chanber and thus to keep the nould cavity under

pressure. 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 15 -of a reaction, and granul es 15 of pressing -
auxiliary according to the invention. Finally, Fig. 5 shows,

di agrammatically, a two- conponent plast+c7etenent which has two

conpartnents 16 and o
originates both from the two mould halves I and II and from

the heat of reaction 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.

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
application concerned.

In the state shown in Fig. 14, the mould cavity 1, which
is filled with a thermosetting 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 plastically deformable under pressing conditions and
reversibl} coagulates or hardens after pressing.

Fig. 3 shows a diagrammatic cross-section of a
bowl-shaped holder 10 which cohprises a lid 11 an




17, which contain two conponents as well as an anmount of 20 pressi ng
auxiliary 18 according to the invention. The two conpartnents 16 and 17
areseparated by a breakable partition 19. Wien pressure is applied in the
di spl acenent chanber on the side of the pressing auxiliary 18, the
partition 19 will be broken and the two conponents wll conme into contact
wth 25 one another and be pressed intg the nould cavity, where the
curing reaction takes place. AVENDED SHEET

base 12 and is filled 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 lid, into a mould cavity. When the holder
10 is empty, the holder material itself will alsc be pressed
in order to £ill the space between the mould cavity and the
displacement chamber and thus to keep the mould cavity under
pressure. :

Fig. 4 shows a bég-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. S 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.
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[err] -9- CLAIMS 1. Met hod for pressing a plastic, which cures by
means of a reaction, froma displacenent chanber via at | east one injection

channel and a gate into a nmould cavity, said nethod

T
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CLAIMS

Sempuwer

1. Method for pressing a plastic (6; 9; 14; 16, 17),

which cures by means of a reaction, from a displacement chamber

(4) via at least one injection channel (3) and a gate (2) into

a mould cavity (1), said method at least comprisix_zg the foliowing

stéps: _ .

- pressurising the plastic (6; 9; 14; 16, 17) with an amount
of a pressing auxiliary (7; 8; 10, 11, 12; 13, 15; 18)
in the displacement chamber (4);

- f:ressing the plastic (6; 9; 14; 16, 17) into the mould
cavity (1); and '
- allowing the plastic (6; 9; 14; 16, 17) to cure under

pressure in the mould cavity (1),

-the amount of preésure auxiliary (7; 8; 10, 11, 12; 13, 15;
18) being sufficient to be pressed to the vicinity of the gate
(2) of the mould cavity (1), characterised in that as the
pressing auxiliary (7; 8; 10, 11, 12; 13, 15; 18) a material
is used, which is plastically deformable under the conditions
of pressing and reversibly coagulates or hai'dens after pressing.
2. Method according to claim 1, characterised in that
under the conditions of pressing, the pressing auxiliary (7;
8; 10, 11, 12; 13, 15; 18) has a higher viscosity than the
plast:..c (6; 9; 14; 16, 17) which cures by means of a reaction.

. 3. Method according to claim 1 or 2, characterised in
that said pressing auxiliary (7; 8; 10, 11, 12; 13, 15; 18)
is a thermoplastic.

4. Method according to one or more of claims 1-3,
characterised in that said pressing auxiliary (7; 8; 10, 11,
12; 13, 15; 18) is pressed in pill form (8) in the displacement .
chamber (4).

5. Method according to one or more of claims 1-3,
characterised in that said pressing auxiliary (7; 8; 10, 11,
12; 13, 15; 18) is made in the form of a holder (10; 13) for
the plastic (6; 9; 14; 16, 17) which cures by means of a
reaction, which holder (10; 13) can be processed after filling
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with said plastic (6; 9, 14; 16, 17).

6. Pressing auxillary (7; 8; 9; 11, 12; 13, 15; 18) in pill form (8),

characterized in that it is made of a material which 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 claims1-4.

7. Holder (10; 13) for use in the method according to one or more

of 1-5, characterized in that it is made of a material being plastically

deformable under conditions of pressing and reversibly coagulates after

pressing, filled with or obviously intended to be filled with a plastic (6; 9;

14;16, 17) which cures by means of a reaction.



ichh is plastically deformable undoer“t he conditions of pressing and

versibly coagul ates or hardens af tere;Pres¥lefitls 18°°27 Met hod
a cording to claim1, characterised :l n t;hat: under° t‘h‘e t:‘dndl tions of
plessing,. the pressing auxiliary h3¥ "4 hi gier “vi scGsity than the plastic
ich cures by neans of a reaction. 3. = 3 « Method according to claim1
2, characterised 20 in that said pressing auxiliary is-a thernoplastic.
Met dnaxii btaoydi ng to one or nore of clainms 1-3,

. .By usifig a pressing auxiliary a number of
significant disadvantages of using only the plastic which
cures by a reaction are overcome. A relatively large amount

5 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.gq.
US-A-3.911.075) . These plastics have proven to be quite useful

10 although they still possess' a number of important
dlsadvantages. Thermosettlng materlals usually have an
exceptlonally 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

is5 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-

20 cuit.

Y

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 unfriei'ndiy -plastics.

H 25 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.

30 The object of the present invention is to provide
a solution for the abovementioned disadvantages and to this
énd 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

. 35 _after pressing.

Surprisingly, it has been found possible, while
pressing two different materials at the same time,
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aracterised in that said pressing,auxiliary is pressed in pill formin

e di spl acenent chanber. 5. °°I\/H'r,,f10ct acc °?d|gnggio one or nore of

ainms 1-3, 25 characterised in that satd ressifig %iU’xE'Ilary is made in the
rmof a holder for the plastic which curés By means of a reaction -which
| der can be processed after filling wr'tﬁ Said plastic. 6. Pressing

Formabl e unBaversfetesa copplstelyl B0 2111"the Rould SavidyPuith' éhe' Y
_ plastlc_yhlch curés by means o_f a reaction and"to £ill the
remaining space, that is to say the remaining space in the
displacement chamber and the injection channels, essentially
5 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
auxiliary is re-usable and can be chosen from environmentally
friendly matérials._

10 ' Preferably under the conditions of pressing, the
pressing auxiliary has a higher v1sc051ty than the plastJ.c
which cures by means of a reaction. _

Advantageously, the pressing auxiliary is a
thermoplastic. Suitable thermoplastics are, for example,

15 polyesters, polyethylene, polypropylene etc. The advantage
of thermoplastics is that these can be re-used and that these,
moreover, have a relatively low adhesive strength to the mould
(mould cavity, injectibn channel, etc.). Moreover, it would
‘be pos'sibie to add release agents thereto, since the addition

20 of release agents to the pressing auxiliary has no influence
on the moulding to be produced. Thermoplastics are reversibly
softened by a temperature rise.

St —

The pressing auxiliary according to the invention
can be pressed in the dis;ilacer;ent chamber in a very large
25 number of different ways, depending on the plastic which cures
by means of a reaction which is used and the form in which
r 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
30 plastic.

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

AMENDED SHEET
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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,

5 in order to be able to provide the required amount of pressing

auxiliary which is needed to £ill 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 aiongside the holder, or to

10 incorporate supplementary pressing auxiliary in the holder

alongs1de the plastJ.c which eures by means of a reaction.

Reference is made to DE~A-1 812 217 which describes

a method for injection mould:.ng of hardenable liquid masses

for form-press and encapsulation applications. The pfcblem

15 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-

' dlng method, ‘and that the risk ex1sts of hardening of the

liquid already in the displacement chamber or the injection

20 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 pressmg _auxiliary is however not
disclosed. © .

P 25 - . Tpe 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.

30 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

. 35 _method according to the invention.
~ The invention will be illustrated in more detail
below with reference to the appended drawing, in which:
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_ Figs. la~d show a diagrammatic representation of
various sub-steps &f an illustrative embodiment of the method
according to the invention; _

Fig. 2 shows an example of a plastic, which cures

5 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;

10 ' Fig. 4 shows a bag-shaped holder which is made of

pressing auxilia;y 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
15 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,

20 shown diagranimatically, and a pill 6, in this case composed
of a thermoset.ting plastic, are located in the displacement
chamber 4. By way of example, a pressing auxiliary consisting
of a polyester, in this case polyethylene terephthélate, is
incorporated here between the pill and the pnlunger. The manner °

h-/ 25 ‘in which the pressing auxiliary 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.

30 : If the mould halves I and II are heated and the
plunger 5 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 Figs.

35 ~1b and c. - -

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.

It is w1th1n the capac1ty 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
£i1l the space in the injection channel 3 and the remaining
space in the displacement chamber 4. The:intérface 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 caVJ.ty 1. The partlcular
conditions depend on the’ appllcatlon concerned.

.In the state shown in Fig. 1d, the mould cavity
1, which is filled with a thermosetting plastic 6, can be
kept- under pressure by the pres;ence of the polyethylene

“terephthalate 7, so that bubble formation in the moulding

is'prevented. ‘After curihg 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

_yhich is plastically deformable under pressing conditions

and reversibly coagulates or hardens after pressing.
Fig. 3 shows a diagrammatic cross-section of a
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bowl-shaped holder 10 which comprises a 1id 11 and a thickened
base 12 and is filYed with a plastlc 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 £ill the space between the mould cavity and the
displacement chamber and thus to keep the mould cavity under
pressure. o ' :

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.

F:Lnally, Fig. 5 shows, dlagrammatlcally, 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 s:.de of the pressing aux:LlJ.ary 18, the partition 19 w111
be broken and the two componente.m.ll come into contact with
one another and be pressed into the mould cavity, where the
curing reaction takes place.
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1. Method for pressihg 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:

= Ppressurising the plastic with an amount of a pressing
aux111ary in the displacement chamber ;

- press1ng the- plastlc into the mould cav:.ty, and

.- allow:.ng the plastlc to cure under pressure 1n the mould ¢

10

cav1ty '
the amount of pressure aux111ary being sufficient to be pres-

' sed to the vicinity of the gate of the mould cavity, characte-

rised in that as the pPressing auxiliary a material is used,

which- is plastically deformable under the conditions of

. pressing and reVersib_ly coagulates or hardens after pressing.

15

20

2.. . Method according to claim 1, characterised in that

.under the conditions of pressing,'ttie pressing auxiliary has

a higher viscosity than the plastlc wh:.ch cures by means of
a reactlon. .
3. - . Method according to claim 1 or 2, characterlsed :

'in that said pressing auxll:.ary_ is a thermoplastic.

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

'- characterised in that said pressing auxiliary is pressed in

25

'Pill form in the displacement chamber.

5. ' - Method accord:.ng to one or more of claims 1-3,

.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

30

said plastic. | .
6. Pressing aqxil_iary in pill form, made of a material which

.1s 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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coagulates after pressing, filled with or obviously intended
o be filled witl a plastic which cures by means of a
reaction, for use in the method according to one or more of



