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(57) ABSTRACT

An injection molding tool for producing a molded part and
a corresponding method are disclosed. The injection mold
tool comprises a first tool mold half and a second tool mold
half, which together with a first slider and at least one second
slider define a free space for the molded part to be produced.
A lever which is pretensioned with an elastic element is
assigned to an end switch such that a movable and free end
of the lever cooperates with the end switch due to a
movement of the first slider.

9 Claims, 3 Drawing Sheets
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INJECTION MOLDING TOOL AND
METHOD FOR PRODUCING A MOLDED
PART

This nonprovisional application claims priority under 35
U.S.C. § 119(a) to German Patent Application No. 10 2016
110 168.0, which was filed in Germany on Jun. 2, 2016, and
which is herein incorporated by reference.

BACKGROUND OF THE INVENTION
Field of the Invention

The invention relates to an injection molding tool for
producing a molded part. In particular, the injection molding
tool comprises a first tool mold half and a second tool mold
half which, together with a first slider and at least one second
slider, define a free space for the molded part to be produced.
The first slider has a front topology. Likewise, the second
slider has formed an edge topology. The front topology of
the first slider thereby lies fully against the edge topology of
the second slider when the first slider and the second slider
have entered the injection mold tool. An end switch is used
to determine a distance between the front topology of the
first slider and the edge topology of the second slider.

The invention also relates to a method for producing a
molded part. To produce the molded part, an injection
molding tool is used which has at least one first tool mold
half and at least one second mold half which are arranged
opposite one another.

Description of the Background Art

In the injection molding tools used in prior art techniques
for producing a T-shaped part, a core arranged on the side of
an ejector was drawn by approximately 0.2 mm. For this
purpose, compression springs in the injection mold tool are
pushed forward by 0.2 mm. A gap of 0.2 mm is also created
between the slide core and the core on the side of the ejector.
Once the gap has been achieved, the slider can then be
moved out of the plastic part without damage. However, if
there is a disturbance of this movement by the distance 0f0.2
mm, the slide core slides on the core on the side of the
ejector. Since the surfaces of the cores or sliders are highly
polished, this sliding together leads to scratches and scuffs.
In order to prevent this, a switch is used to determine
whether the tool has actually moved a distance of 0.2 mm at
each cycle.

The switches customary in tool construction are ideally
suited for use in a harsh production environment (injection
molding). In order to be able to reliably evaluate a switching
signal from these switches, the switching element must
cover at least one specific working distance or target dis-
tance. This is indicated with 0.2 to 0.5 mm. This means that
these switches only detect movements which are greater
than 0.5 mm.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide an
injection molding tool which has a high level of stability, so
that a high-quality injection molding of a plurality of molded
parts over a longer period of time is provided.

It is also an object of the invention to provide a method
for producing a molded part by means of an injection
molding tool, the injection molding tool maintaining a high
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stability, so that a high-quality injection molding of a
plurality of molded parts over a longer period of time is
possible.

According to an exemplary embodiment of the invention,
the injection molding tool for producing a molded part
comprises a first tool half and a second tool half. A free space
for the molded part to be produced is defined together with
a first slider and at least one second slider. The first slider has
formed a front topology. The second slider has formed an
edge topology. During the injection molding of the molded
part, the front topology of the first slider lies fully against the
edge topology of the second slider. This is the case when the
first slider and the second slider are inserted into the injec-
tion mold. An end switch is used to determine a distance
between the front topology of the first slider and the edge
topology of the second slider. The determination of the
distance is necessary in order to ensure safe and damage-free
separation of the first slider and the second slider. When the
first slider and the second slider move apart, there is to be no
damage to the front topology of the first slider or the edge
topology of the second slider. In order to ensure a damage-
free moving apart of the first slider and the second slider, a
lever pretensioned with an elastic element is provided,
which lever is assigned to an end switch. For this purpose,
a movable free end of the lever cooperates with the end
switch.

The first slider is coupled to the pretensioned lever. The
movement of the first slider causes a distance between the
front topology of the first slider and the edge topology of the
second slider. This distance is transmitted by means of the
movable free end of the lever into a distance from the free
end of the lever to the end switch.

The lever is used to transmit the distance between the
front topology of the first slider and the edge topology of the
second slider into a greater distance between the movable
and free end of the first lever relative to the end switch.

According to an embodiment of the invention, the lever is
configured such that e.g. a distance between the front
topology of the first slider and the edge topology of the
second slider being less than 0.5 mm, in particular 0.2 mm,
is transmitted into a distance between the movable free end
of the lever and the end switch being greater than 0.5 mm,
in particular 0.95 mm.

In an embodiment, the elastic element pretensioning the
lever can be a coil spring.

According to an embodiment of the invention, a third
slider is provided for the injection molding tool. By the
cooperation of the first slider, the second slider and the third
slider in the injection molding tool, it is thus possible to
produce a T-shaped pipe piece. The free space for the
molded part to be produced is defined together with the first
tool mold half, the second tool mold half, the first slider and
the second slider.

An advantage of the invention is that a reliable determi-
nation of a target distance between the front topology of the
first slider and the edge topology of the second slider is
possible. It is only by means of this safe determination of the
target distance that it is possible for the first slider and the
second slider to move apart without damage. This ensures
that the edge topology of the second slider does not slide on
the front topology of the first slider during disassembly and
thus leads to damage. As a result of this, an injection
molding tool is obtained which has a considerable stability
and thus provides a tool with which high-quality molded
parts can be produced by means of an injection molding
process.
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With the method according to the invention for producing
a molded part in an injection molding tool, it is possible to
produce molded parts with high quality over a longer period
of time. The method comprises a plurality of steps. At first,
the injection mold tool is closed, so that the first tool mold
half and the second mold half are arranged opposite one
another. Then, the first slider and at least one second slider
are inserted into the first tool mold half and into the second
tool mold half. This creates a free space for the molded part
to be produced. When the first slider and the second slider
are inserted into the first tool mold half and into the second
tool mold half; a front topology of the first slider fully lies
against an edge topology of the second slider. Subsequently,
an injection molding of a liquefied material into the free
space is carried out, thus forming the molded part. Before
the molded part can be ejected from the injection mold, it is
necessary that the front topology of the first slider be
separated from the edge topology of the second slider or that
they can be moved apart at a distance. The first slider is
coupled to a pretensioned lever in order to ensure a sufficient
distance between the first slider and the second slider. By
means of the pretensioned lever, which cooperates with an
end switch, it is thus possible to determine a target distance
between the front topology of the first slider and the edge
topology of the second slider. With a movable end of the
pretensioned lever, the target distance at an end switch is
transmitted into a greater distance. As a result of the trans-
mission into the greater distance, it is then ensured that the
target distance is achieved, so that a complete withdrawal of
the first slider and of the at least one second slider is possible
without damage. Finally, the injection mold tool is opened
and the molded part is ejected.

According to an embodiment of the invention, the target
distance between the front topology of the first slider and the
edge topology of the second slider should be at least 0.2 mm.
The pretensioned lever is configured in such a way that the
greater value of the target distance between the movable end
of the pretensioned lever and the end switch is 0.95 mm.

With the transmission through the pretensioned lever, the
movable end of which cooperates with the end switch, it can
be ensured that the required target distance between the front
topology of the first slider and the edge topology of the
second slider is achieved. It is thus possible to ensure that the
first slider and the second slider are moved apart without
damage and thus no slipping or grinding of the front
topology of the first slider and the edge topology of the
second slider is possible.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
inafter. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by way of
illustration only, since various changes, combinations, and
modifications within the spirit and scope of the invention
will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of illus-
tration only, and thus, are not limitive of the present inven-
tion, and wherein:

FIG. 1 shows a cross-section through the injection mold-
ing tool according to the invention;

20

40

45

60

65

4

FIG. 2 is a cross-sectional view through the injection
molding tool according to the invention, in which some of
the components have been omitted in comparison to FIG. 1;

FIG. 3 is a perspective view of the injection molding tool
according to the invention, in which the first and second tool
mold halves are omitted;

FIG. 4 is a view in cross-section of a molded part, which
is a T-piece, produced with the invention;

FIG. 5 is a perspective view of the molded part produced
with the injection molding tool according to the invention;

FIG. 6 is an enlarged view of the pretensioned lever in the
injection molding tool; and

FIG. 7 is an enlarged view of the pretensioned lever in the
injection molding tool, in which the transmission of the
target distance into a greater distance between the end switch
and the movable end of the pretensioned lever is shown.

DETAILED DESCRIPTION

FIG. 1 shows a cross-section through an injection mold-
ing tool 10, in which a pretensioned lever 80 cooperates with
an end switch 70. Molded parts 100 (see FIGS. 4 and 5) are
produced with the injection molding tool 10 according to the
invention. In the embodiment described here, the injection
molding tool 10 comprises a first tool mold half 20 and a
second tool mold half 30. A first slider 50, a second slider 52
and a third slider 54 are inserted into the tool mold halves 20,
30. The first slider 50, the second slider 52 and the third
slider 54, together with the first tool mold half 20 and the
second tool mold half 30, form a free space 40. Said free
space 40 serves to form the molded part 100 which is to be
produced by the injection molding process. In the inserted
state, a front topology 51 of the first slider 50 is engaged
with an edge topology 53 of the second slider 52 in a form-fit
manner. A front end 55 (see FIG. 2) of the second slider 52
abuts a front end 57 (see FIG. 2) of the third slider 54. The
positioning of the first slider 50, the second slider 52 and the
third slider 54 against each other is necessary in order that
the liquefied material is distributed exclusively in the free
space 40 during the injection molding process and the
injection molding tool 10 is not soiled.

By means of at least one nozzle 11, the liquefied material
is injected into the free space 40 during the injection
molding process. The liquefied material fills the free space
40 and thereby forms the desired molded part 100. After the
injection molding process has been completed and the
molded part 100 has been solidified in the injection molding
tool 10, the molded part 100 has to be removed from the
injection molding tool 10. For this purpose, it is necessary
for the first slider 50, the second slider 52 and the third slider
54 to be moved out of the at least one first tool mold half 20
and the at least one second tool half 30. Since the front
topology 51 of the first slider 50 and the edge topology 53
of the second slider 52 are in contact during the injection
molding process, it is required that the front topology 51 and
the edge topology 53 are separated from each other by a
certain distance (target distance) before the first slider 50 and
the second slider 52 can be fully withdrawn.

In this case, however, it must be ensured that a predefined
target distance is also achieved when the first slider 50 and
the second slider 52 are pulled out of the injection molding
tool 10.

In order to determine that the predefined target distance
between the front topology 51 of the first slider 50 and the
edge topology 53 of the second slider 52 has been achieved,
a pretensioned lever 80 is assigned to the first slider 50. The
pretensioned lever 80 is pretensioned with an elastic element
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60. A movable and free end 82 of the lever 80 cooperates
with an end switch 70. The pretensioned lever 80 is pivot-
able via an axis of rotation 84.

It the first slider 50 moves away from the second slider 52,
a distance 56 (see FIG. 7) between the front topology 51 of
the first slider 50 and the edge topology 53 of the second
slider 52 is established. Because the first slider 50 is asso-
ciated with the pretensioned lever 80, the pretensioned lever
80 pivots about the axis 84. The pivoting movement of the
pretensioned lever 80 in the direction of the arrow P is
supported by the elastic element 60. Because of the pivoting
movement of the pretensioned lever 80, the movable end 82
of the pretensioned lever 80 moves away from the end
switch 70. Due to the design of the pretensioned lever 80, the
current distance 56 between the front topology 51 of the first
slider 50 and the edge topology 53 of the second slider 50
is thus transmitted into a distance 58 (see FIG. 7), which is
greater than the current distance 56 between the front
topology 51 of the first slider 50 and the edge topology 53
of the second slider 52. By means of the pretensioned lever
80, it is thus possible to enable a clear determination of a
target distance 56 so as to allow the first slider 50 and the
second slider 52 to be pulled apart without damage.

FIG. 2 also shows a cross-section through the injection
molding tool 10, some parts of the injection molding tool 10
being omitted in order to better illustrate the cooperation of
the first slider 50, the second slider 52 and the third slider 54.
A free space 40 is defined by the first slider 50, second slider
52 and third slider 54 inserted into the at least one first tool
half 20 and the at least one second tool half 30. The free
space 40 is filled with a liquefied material by injection
molding, so that the desired molded part 100 (see FIGS. 4
and 5) is thereby formed. In the injection molding tool 10
shown in FIG. 2, molded parts are produced, which are a
T-shaped pipe piece. In order to form the free space 40, a
front topology 51 of the first slider 50 rests against an edge
topology 53 of the second slider 52. Likewise, a front end 55
of'the second slider 52 engages in a front end 57 of the third
slider 54. For the high-quality production of the molded
parts 100, it is essential that the front topology 51 of the first
slider 50 is fitted tightly and positively on the edge topology
53 of the second slider 52. Also, it is a requirement that the
front end 55 of the second slider 52 engages tightly and
positively into the front end 57 of the third slider 54.

FIG. 3 shows a perspective view of the injection molding
tool 10, in which the at least one first tool mold half 20 and
the at least one second tool mold half 30 are omitted. The
molded part 100 is still held by the first slider 50, the second
slider 52 and the third slider 54. The second slider 52 and the
third slider 54 are each held in a slide block 13. An inclined
bore 14 is formed in each slide block 13. A respective rod 12
(see FIG. 1) engages in the inclined bore 14, by means of
which respective rod 12 the movement of the second slider
52 and the movement of the third slider 54 in the linear
direction R can be initiated with respect to the molded part
100. When the rods 12 (see FIG. 1) are lowered into the
respective inclined bores 14 of the slide blocks 13, the first
slider 52 and the third slider 54 move towards each other
until ultimately the front end 55 (see FIG. 2) of the second
slider 52 engages into the front end 57 (see FIG. 2) of the
third slider 54 in a form-fitting manner. The third slider 54
comes from the bottom in operative connection with the
edge topology 53 (see FIG. 2) of the second slider 52.

FIG. 4 shows a sectional view through the molded part
100 which has been produced with the injection molding
tool 10 described in FIGS. 1 to 3. The molded part 100 is a
T-piece. By the cooperation of the first slider 50, the second
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slider 52 and the third slider 53, a passage 104 is formed in
the T-piece 100. The T-piece has a first access 101 by the first
slider 50, a second access 102 by the second slider 52, and
a third access 103 by the third slider 53.

Likewise, the embodiment of the molded part 100 shown
in FIG. 5 has a first access 101, a second access 102 and a
third access 103.

FIG. 6 shows an enlarged view of the pretensioned lever
80 in the injection molding tool 10. In the situation shown
here, the injection molding tool 10 is closed and the movable
end 82 cooperates with the end switch 70. The pretensioned
lever 80 is pivotable about an axis 84. The pivotal movement
of the pretensioned lever 80 is supported by an elastic
element 60, which is a spiral spring.

FIG. 7 shows the situation in which the opening process
of the injection molding tool 10 has begun. In the embodi-
ment described here, therefore, the front topology 51 of the
first slider 50 has separated from the edge topology 53 of the
second slider 52. As a result, a distance 56 between the front
topology 51 of the first slider 50 and the edge topology 53
of the second slider 52 has been set. By means of the set
distance 56, it is thus possible for the pretensioned lever 80
to pivot about the axis 84. Due to the pivoting movement,
the movable end 82 of the pretensioned lever 80 moves away
from the end switch 70. Due to the lever conditions, a
distance 58 is established between the movable end 82 of the
pretensioned lever 80 and the end switch 70, which is greater
than the distance 56. By means of this transmission of the
current distance 56 into a transmitted distance 58 due to the
lever 80, it is thus possible to ensure that a certain target
distance 56 between the front topology 51 of the first slider
50 and the edge topology 53 of the second slider 52 is
achieved. As already mentioned, it is only possible when the
target distance 56 is achieved that the first slider 50 and the
second slider 52 can be pulled apart from each other
orthogonally without damage. The pretensioned lever 80 is
mechanically configured in such a way that, at a distance 56
of 0.2 mm, a distance 58 between the movable and free end
82 of the lever 80 to the end switch 70 of 0.95 mm results.

The exemplary embodiment described herein describes an
injection molding tool with three sliders, which are inserted
into corresponding tool mold halves in order to produce a
molded part by means of an injection molding process. It is
obvious to a person skilled in the art that the invention is not
limited to the use of three sliders.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled in the art are to be included within the
scope of the following claims.

What is claimed is:

1. An injection molding tool for producing a molded part,

the injection molding tool comprising:

a first tool mold half and a second tool mold half that,
together with a first slider and at least one second slider,
define a free space for the molded part to be produced;

a front topology formed on the first slider;

an edge topology formed on the second slider, wherein at
least a substantial portion of the front topology of the
first slider lies fully against the edge topology of the
second slider when the first slider and the second slider
have entered the injection mold tool;

an end switch configured to determine a distance between
the front topology of the first slider and the edge
topology of the second slider; and
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a lever that is pretensioned with an elastic element and is
assigned to the end switch such that a movable and free
end of the lever interacts with the end switch,

wherein the first slider is coupled to the pretensioned lever
so that the distance between the front topology of the
first slider and the edge topology of the second slider
results in a distance of the movable and free end of the
lever to the end switch.

2. The injection molding tool as claimed in claim 1,
wherein the lever transmits the distance between the front
topology of the first slider and the edge topology of the
second slider into a greater distance between the movable
and free end of the lever to the end switch.

3. The injection molding tool as claimed in claim 2,
wherein the lever is configured such that a distance of less
than 0.5 mm or 0.2 mm between the front topology of the
first slider and the edge topology of the second slider is
transmittable into a distance of greater than 0.5 mm or 0.95
mm between the movable and free end of the lever to the end
switch.

4. The injection molding tool as claimed in claim 1,
wherein said elastic element is a spiral spring.

5. The injection molding tool as claimed in claim 1,
wherein a third slider is provided which, together with the
first tool mold half, the second tool mold half, the first slider
and the second slider defines the free space for the molded
part to be produced.

6. A method for producing a molded part in an injection
molding tool, the method comprising:

closing the injection mold tool so that a first tool mold half
and a second tool mold half are arranged opposite one
another;

inserting a first slider and at least one second slider into
the first tool mold half and the second tool mold half,
wherein a free space for the molded part to be produced
is defined and at least a substantial portion of a front
topology of the first slider lies fully against an edge
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topology of the second slider when the first slider and
the second slider have entered the injection mold;

injection molding a liquefied material into the free space
to form the molded part;
removing the front topology of the first slider from the
edge topology of the second slider, the first slider being
coupled to a pretensioned lever, the pretensioned lever
being pretensioned with an elastic element;

determining, via an end switch of the injection molding
tool, a target distance between the front topology of the
first slider and the edge topology of the second slider,
wherein the target distance is transmitted into a greater
distance at the end switch through a movable free end
of the pretensioned lever;

fully removing the first slider and the at least one second

slider when the target distance is measured via the
transmission by the lever; and

opening the injection mold tool to facilitate an ejection of

the molded part,

wherein the first slider is coupled to the pretensioned lever

so that the target distance between the front topology of
the first slider and the edge topology of the second
slider results in a distance of the movable free end of
the lever to the end switch.

7. The method as claimed in claim 6, wherein the target
distance between the front topology of the first slider and the
edge topology of the second slider is at least 0.2 mm.

8. The method as claimed in claim 6, wherein an increased
value of the target distance between the front topology of the
first slider and the edge topology of the second slider is
measured with the end switch via the movable end of the
pretensioned lever.

9. The method as claimed in claim 8, wherein the
increased value of the target distance is at least 0.5 mm or
0.95 mm.



