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Light Weight Mold Support Structure in a Single Dual Injection Molding Machine

Background

Injection molding is a manufacturing process for producing parts by injecting molten
material into a mold. Injection molding machines comprise various components that work
together to ultimately form a plastic part that is ejected from the mold. The basic parts of the
mold that comprises two mold halves into which a cavity is created and an ejector system for
removal of the finally formed part. The mold halves are mounted to platens that support the
mold halves on the injection molding machine. In two-mold or dual injection molding machines,
two separate molds are mounted in a linear fashion to a single injection molding machine with
separate injection units on either side of two molds that each supply one or the other mold.
The center support structure between the two molds in the dual injection molding machine is
usually a solid casting or block of steel or aluminum that is milled to serve as platens and onto
which mold halves are mounted. These solid castings are extremely heavy and impose
significant operational difficulties. What is presented is a light weight mold support structure

for dual injection molding machines.

Summary

What is presented is a mold support structure in a single dual injection molding machine
for plastic part formation having at least two injection units. The mold support structure
comprises at least one pair of platens located on opposite sides. Each pair of platens is

separated by a plurality of reinforcement structures that provide support in the direction in
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which clamp and injection pressure is applied to the pair of platens during plastic part
formation.

In some embodiments, each platen has an associated ejector system that is mounted to
the reinforcement structures. In embodiments of injection molding machines that have two
pairs of platens, the second pair of platens is oriented perpendicular to the first pair of platens.
In various embodiments the reinforcement structures are pillars, blocks, plates, or tubes and
can have cross-sections that are circular or polygons.

Those skilled in the art will realize that this invention is capable of embodiments
that are different from those shown and that details of the devices and methods can be
changed in various manners without departing from the scope of this invention.
Accordingly, the drawings and descriptions are to be regarded as including such

equivalent embodiments as do not depart from the spirit and scope of this invention.

Brief Description of Drawings

For a more complete understanding and appreciation of this invention, and its many
advantages, reference will be made to the following detailed description taken in
conjunction with the accompanying drawings.

FIG. 1 shows one of two molds secured to the center mold support structure section of a
two-mold injection molding machine;

FIG. 2 shows the center mold support structure for use in a two-mold injection molding

machine;
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FIG. 3 is an abbreviated exploded view showing portions of the center mold support
structure;

FIG. 4 is a top perspective view of a cube center mold support structure showing two
pairs of platens each with mold halves installed;

FIG. 4A is another perspective view of a cube center mold support structure with two
pairs of platens with mold halve installed on one pair of platens and the second pair of platens
unoccupied;

FIG. 5 is a view of a cube center mold support structure showing partially cut-out and
partially transparent platens to show the interior portions of the mold support structure;

FIG. 5A a top perspective view of the cube center mold support structure of FIG. 5; and

FIG. 5B a top perspective view of the cube center mold support structure of FIG. 5A with

two adjacent platens removed to show the internal structure more clearly.

Detailed Description

Referring to the drawings, some of the reference numerals are used to designate the
same or corresponding parts through several of the embodiments and figures shown and
described. Corresponding paris are denoted in different embodiments with the addition of
lowercase letters. Variations of corresponding parts in form or function that are depicted in the
figures are described. It will be understood that variations in the embodiments can generally be
interchanged without deviating from the invention.

Injection molding machines typically comprise molds that have channels from an

injection unit that is the source of molten plastic. The channels lead to a cavity that is shaped
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into the form of the final molded part. Molten plastic is injected through these channels into
the cavity to create the final molded part. The mold is typically of two parts that are split along
a line of the final molded part that would allow for the separation of the part from the mold.
One of the two mold halves is typically mounted to connect to the injection unit and the other
mold half is typically mounted to a support platen that is mounted to a mold support structure
of some sort.

There are a variety of types of injection molding machines. These include single mold
machines with one or more injection units (the injection unit heats the plastic and forces it into
the mold) and two mold machines with two or more injection units. The single mold machines
would typically include stack and cube molds with or without additional movement for
subsequent plastic injection or assembly. Stack molds comprise two or more generally linear
levels of mold cavities that are fed by a single injection unit for each type or color of plastic
entering the mold. Cube molds comprise stationary and moving mold cavities in which a
portion of the mold rotates to potentially save cycle time, accept another plastic material,
assembly, or ejection and are fed by one or more injection units.

Two-mold machines have two or more injection units in opposition. The “B” side of
each mold is attached to an ejector system. The center mold support structure, or
“tombstone”, supports the clamp pressure of both molds and provides a method of ejecting
parts from both molds. In a two-mold machine the molds could be the same or different. The
stack height of each mold could be the same or different. In cube molds, the center mold
support structure has two pairs of platens and each platen supports a mold half. During part

formation, the cube mold rotates that could save cycle time.
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In all the various types on injection molding machines, there is a premium on the space
and weight of the various machine components. Typically, the center mold support structure in
single dual injection molding machines are solid castings or blocks of steel or aluminum that are
milled to have mold service channels for air, hydraulics, electrical connections, etc. One of the
advantages of center mold support structure being solid blocks of metal is that the mold
support structure can withstand the high pressures imparted by the injection unit during part
formation with the least amount of deflection. However, this comes at the cost of the injection
molding machine having to be sized and built to support and move the weight of the solid block
of metal.

The light weight mold support structure presented herein is an assembled structure that
can support molding forces with the least amount of support material to result in the lightest
possible structure. The mold support structure is ideal for dual injection molding machines that
have stack molds or cube molds. FIG. 1 shows a portion of a single dual injection molding
machine 10 for plastic part formation. A central mold support structure 12 comprises a pair of
platens 14 located on opposite sides. Each pair of platens 14 is separated by a plurality of
reinforcement structures that provide support in the direction in which clamp and injection
pressure is applied to the pair of platens 14 during plastic part formation. In the example shown
in FIG. 1, the reinforcement structures are a plurality of pillars 16 and blocks 18 (shown in more
detail later). The dual injection molding machine 10 has at least two injection units for plastic
part formation. FIG. 1, shows a portion of one injection unit on the left side of the figure. FIG. 1
also shows one of two mold halves 20 secured to the left side platen 14 of the mold support

structure 12 with a corresponding second mold half 21 secured to the first mold half 20 so that
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it is in the “closed position. A second mold (not shown) would be secured to the platen 14 on
the right side. The assembled mold support structure is mounted to a baseplate 26. The
assembled mold support structure 12 allows each platen 14 to have an associated ejector
system that is mounted to the reinforcement structures. In FIG. 1, each platen has its own
ejector plate 22 with associated ejector actuation systems 24.

FIG. 2 shows a slightly different view of a portion of the single dual injection molding
machine 10 of FIG. 1. The reinforcement structures are more easily discerned in this view and
can be seen to span between the pair of platens 14. The pillars 16 allow for equipment to be
mounted to them. The associated ejector plates 22 and ejector actuation systems 24 can be
mounted to various components of the mold support structure 12.

FIG. 3 shows a simplified partially exploded view of the mold support structure 12. The
reinforcement structures are mounted to one platen 14 with bolts or other securing systems.
The reinforcement structures are oriented in the direction in which clamp and injection
pressure is applied to the pair of platens during plastic part formation. In the embodiment
shown, the reinforcement structures are a combination of solid pillars 16 and blocks 18. Other
geometries such as tubes and plates would also be effective. The pillars 16 shown have a
circular cross-section but it is understood that other geometries may also be used such as
squares, rectangles, or other polygons. The number and arrangement of reinforcement
structures is determined by the type of material used to create them and the expected injection
mold pressures that will be experienced during part formation. A variety of metals, alloys,

carbon fiber derivatives, or combinations thereof could be used for the reinforcement
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structures. A finite element analysis would need to be conducted to ensure that the selected
materials are not crushed under the molding pressures.

With the reinforcement structures, in this case the pillars 16 and blocks 18, mounted to
the first platen 14, the ejector plates 22 are mounted directly onto the pillars 16 with
associated ejector actuation systems 24 mounted to the respective platen 14. The opposing
platen 14 is mounted to the pillars 16 and blocks 18 and the entire assembled mold support
structure is mounted to the baseplate 26 for installation on an injection molding machine. It will
be understood that the various structures for the mold system can vary from what is shown.
The specific type of ejector systems does not have to be as shown. It also doesn’t have to be an
ejector system, but it could be other systems and they do not have to be mounted within the
mold support structure 12 but could be mounted to the platens 14. The figures merely illustrate
one example of equipment that could be mounted within the mold support structure 12 and
are not meant to limit the scope of what is actually possible with this system.

FIG. 4 shows a top view of a portion of an injection molding machine 10a with a cube
center rotating mold support structure 12a comprising two pairs of platens 14a in which the
second pair of platens 14a is oriented perpendicular to the first pair of platens 14a. All of the
platens 14a have mold halves 20a mounted to them and two of the platens 14a are shown in
the “closed” position with two corresponding mold halves 21a secured to them as would be
seen in the injection molding process. In this orientation, the reinforcement structures are
visible as a plurality of pillars 16a and blocks 18a that are oriented to support each platen 14a
to which they are connected in the direction in which clamp and injection pressure is applied to

the respective pair of platens 14a during plastic part formation.
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FIG. 4A shows a different angle of the injection molding machine 10a in which the two
of the platens 14a have mold halves 20a and 21a mounted to them in the “closed” position.
The other two platens 14a are unoccupied showing where a mold half would be mounted. The
baseplate 26 is visible in this orientation.

FIGs. 5, 5A, and 5B show different perspectives and cut-out views of the cube mold
support structure 12a. The reinforcement structures are mounted to each platen 14a with bolts
or other securing systems. The reinforcement structures are oriented in the direction in which
clamp and injection pressure is applied to the pair of platens during plastic part formation. In
the embodiment shown, the reinforcement structures are a combination of solid pillars 16a and
blocks 18a. Other geometries such as tubes and plates would also be effective. The pillars 16a
shown have a circular cross-section but it is understood that other geometries may also be used
such as squares, rectangles, or other polygons. The number and arrangement of reinforcement
structures is determined by the type of material used to create them and the expected injection
mold pressures that will be experienced during part formation. A variety of metals, alloys,
carbon fiber derivatives, or combinations thereof could be used for the reinforcement
structures. A finite element analysis would need to be conducted to ensure that the selected
materials are not crushed under the molding pressures.

The embodiment of mold support structure 12a shown does not include any integrated
structures for the mold system. However, it is possible that various appurtenances could be
mounted within the mold support structure 12a. Such other systems could instead be mounted
directly to the platens 14a. The figures merely illustrate one example of the mold support

structure 12a and are not meant to limit the scope of what is actually possible with this system.
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With mold support structures constructed as taught herein, it is possible to achieve
weight reductions of 40% over standard solid center mold support structures. Theses structure
provide superior support for the least amount of injection force deflection, especially when
comparing an all-steel lightweight center section support structure with an all-aluminum center
section. The assembled structures offer simplification and cost reduction of routing the center
section mold services for air, hydraulics, electrical, etc.

This invention has been described with reference to several preferred embodiments.
Many modifications and alterations will ocour to others upon reading and understanding the
preceding specification. it i3 intended that the invention be construed as including ail such
alterations and modifications in so far as they come within the scope of the appended claims or

the eguivalents of these claims.



Claims
1. A mold support structure in a single dual injection molding machine having at least two
irijecti‘on units, said mold support structure comprising:

a plurality of reinforcement structures; and

a first pair of platens,

wherein each platen of said first pair of platens is separated from the other platen of
said first pair of platens by said pwrality of reinforcement structures,

wherein said plurality of reinforcement structures support said first pair of platens fixed
separate from one another in a direction in which clamp and injection pressure is applied to
said first pair of platens during plastic part formation,

wherein each reinforcement structure is elongate, with a respective longitudinal
dimension in a direction intersecting said first pair of platens, and

wherein one or more of said plurality of reinforcement structures resist movement of
said first pair of platens toward one another along the respective longitudinal dimensions of the
one or more of said plurality of reinforcement structures in response to pressure on each one
of said first pair of plétens in a respective dire¢tion toward said plurality of reinforcement
structures.
2. The mold support structure of claim 1 wherein said plurality of reinforcement structures
are one of pillars, blocks, plates, or tubes.
3. The mold support structure of claim 1 wherein said plurality of reinforcement structures

have cross-sections that are circular or polygons.
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4. The mold support structure of claim 1 further comprising a second pair of platens
supported by the plurality of reinforcement structures, wherein said second pair pair of platens
is oriented perpendicular to said first pair of platens.
5. The mold support structure of claim 1 further comprising an ejector system associated
with each platen of said first pair of platens and mounted to said plurality of reinforcement
structures, between said first pair of platens.
6. A mold support structure comprising:

a first platen releasably securable to half of a first mold,;

a second platen parallel to the first platen, the second platen releasably securable to
half of a second mold; and

a plurality of reinforcement structures spanning between the first platen and the second
platen,

wherein the plurality of reinforcement structures support the first platen and the
second platen fixed separate from one another in a direction in which clamp and injection
pressure is applied to the first platen and the second platen during plastic part formation,

wherein the plurality of reinforcement structures resist movement of the first platen
and the second platen toward one another in response to pressure on each of the first platen
and the second platen in a respective direction tpward the plurality of reinforcement
structures, and

wherein the plurality of reinforcement structures are spaced relative to one another
such that the plurality of reinforcement structures define void space between the first platen

and the second platen.
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7. The mold support structure of claim 6 wherein the plurality of reinforcement structures
collectively resist movement of the first platen and the second platen toward one anotherin a
direction perpendicular to the first platen and the second platen.
8. The mold support structure of claim 6 wherein the first platen and the second platen
each have a respective planar surface facing away from the plurality of reinforcement
structures spanning between the first platen and the second platen.
9, The mold support structure of claim 8 wherein:

the first platen is releasably securable to half of the first mold along the respective
planar surface of the first platen; and

the second platen is releasably securable to half of the second mold along the
respective planar surface of the second platen.
10.  The mold support structure of claim 6 wherein at least one reinforcement structure of
the plurality of reinforcement structures is elongate with a longitudinal dimeﬁsion in a direction
intersecting the first platen and the second platen.
11.  The mold support structure of claim 6 wherein at least one of the plurality of
reinforcement structures is parallel to another one of the plurality of reinforcement structures
in a direction from the first platen to the second platen.
12.  The mold support structure of claim 6 further comprising a third platen and a fourth
platen, the third platen and the fourth platen each perpendicular to the first platen and to the

second platen.
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13.  The mold support structure of claim 12 wherein:

the plurality of reinforcement structures are disposed between the third platen and the
fourth platen; and

the plurality of reinforcement structures resist movement of the third platen and the
fourth platen toward one another in response to pressure on each of the third platen and the
fourth platen.
14.  The mold support structure of claim 13 wherein, collectively, the first platen, the second
platen, the third platen, and the fourth platen, collectively, form a cube with the plurality of
reinforcement structures disposed therein.
15.  The mold support structure of claim 6, wherein a longitudinal dimension of at least one
of the plurality of reinforcement structures extends in a direction intersecting the first platen
and the second platen,
16.  The mold support structure of claim 6, wherein the plurality of reinforcement structures
include one or more of pillars, blocks, or tubes.
17.  The mold support structure of claim 6, wherein the plurality of reinforcement structures

collectively extend from the first platen to the second platen.

#52654768
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