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The Invention relates to an injection moulding machine with a substantially C-shaped machine frame with one leg on which a
stationary die platen Is mounted and with another leg on which a closing mechanism for driving a movable die platen Is
mounted. An articulated part which comprises a girder extending in the longitudinal direction of the machine Is arranged
between at least one die platen and the machine frame and is deformed when a closing force Is applied which tips the die platen
In relation to the associated leg of the machine frame. The horizontal central axis (8) of the die platen, which axis (3) Is
determined by centring means for the die extends completely inside the girder (6) and the cross-section of the articulated part (7)
Increases In size In the same direction, starting from the central girder (6).
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(57) Abstract

The invention relates to an injection moulding machine with a substantially C-shaped machine frame with one leg on which a stationary
die platen is mounted and with another leg on which a closing mechanism for driving a movable die platen is mounted. An articulated part
which comprises a girder extending in the longitudinal direction of the machine is arranged between at least one die platen and the machine
frame and is deformed when a closing force is applied which tips the die platen in relation to the associated leg of the machine frame. The

horizontal central axis (8) of the die platen, which axis (8) is determined by centnng means for the die extends completely inside the girder
(6) and the cross-section of the articulated part (7) increases in size in the same direction, starting from the central girder (6).
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Injection molding machine

The invention relates to an injection molding machine comprising a
substantially C-shaped machine frame, on one limb of which is mounted a
stationary mold mounting plate and on the other Timb of which is mounted
a closing mechanism for driving a movable mold mounting plate, wherein
the free ends of the 1limbs of the machine frame, which are not connected
by frame beams, deform under the influence of the closing force which
occurs during the closing operation, and wherein arranged between at
least one mold mounting plate and the machine frame 1i1s a hinge portion
which includes a bar portion extending in the longitudinal direction of
the machine, which hinge portion 1s deformed when the closing force 1S
applied whereby the mold mounting plate is tilted relative to the
associated limb of the machine frame.

Insofar as 1injection molding machines without frame beams have
been proposed 1in earlier decades, the attempt has generally been to
minimise the deformation of the C(-shaped machine frame, which occurs
under the influence of the closing force. Machines without frame beams
only became of noteworthy practical significance however since designs
have changea over to permitting a certain degree of deformation of the
machine frame and compensating for that deformation by suitable
measures. _n that respect it 1J7s possibie to permit deformation as
between eacn of the two mold mounting plates and the associated l1imb of
the machine frame, which deformation provides precise compensation for
the spreading effect in respect of the Timbs of the machine frame, so
that the mold separation plane does not experience a change in 1its
vertical position when the closing pressure is applied. In that respect
the arranagement may be such {(see EP 0 722 820 Al) that the upper end of
the limb ¢t the machine rtrame pivots n opposite relationship to the
1imb “tselr. In contrast. 1improved localisation of the pivot axes 1S
achieved 77 <separate detformable holdina portions are fittea between the

moid mounting plates and the machine frame, as is shown 1n DE 295 16 398

J1.
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In the case of the beam-less injection molding
machine in accordance with EP 0 311 133 B, which in the
meantime has become the classic design configuration, it is
possible to manage with one pivot axis insofar as the
stationary mold mounting plate is rigidly connected to the
machine frame and the movable mold mounting plate is mounted
tiltably so that it can also perform the pivotal movement
that the fixed mold mounting plate experiences under the
influence of the closing force. Figures 3 through 6 of
AT 400 022 B show a corresponding structural configuration
corresponding to the definition set forth in the opening

part of this specification.

The known construction disclosed in AT 400 022 B
lays the emphasis entirely on the pivotal movement of the
movable mold mounting plate under the influence of the
closing force. Openings extending over a large part of the
cross-section permit compression of the lower part of the
bar portion, in that sense. 1In comparison the invention 1s
based on the consideration that, with the closing pressures
necessary for injection molding, 1t 1s not the flexing of
the bar portion but the aspect of carrying the closing force
that represents the actual problem. What 1is involved 1is
carrying the closing force without the material of the hinge
portion suffering plastic deformation while the hinge
portion is sufficiently bent by the moment that occurs
between the two mold halves to compensate for the movement
involving opening of the limbs of the machine frame. That
is achieved by virtue of a configuration in which the cross-
section of the hinge portion increases continuously starting

from the central bar portion. By virtue of that measure,
the pivot axis of the movable mold mounting plate 1is

localised in the central region of the hinge portion. In



10

15

20

25

CA 02231678 2003-08-05

23739-322
2a

addition the arrangement guarantees the connection to the
adjacent parts of the machine which, by virtue of the wider
contact surface, can be of lower quality than the hinge

portion itself.

In accordance with a broad aspect of the present
invention, there 1is provided an injection molding machine
comprising a substantially C-shaped machine frame, on one
limb of which is mounted a stationary mold mounting plate
and on the other limb of which is mounted a closing
mechanism for driving a movable mold mounting plate, wherein
the free ends of the limbs of the machine frame, which are
not connected by frame beams, deform under the influence of
the closing force which occurs during the closing operation,
and wherein arranged between at least one mold mounting
plate and the machine frame 1s a hinge portion which
includes a bar portion extending in the longitudinal
direction of the machine, which hinge portion is deformed
when the closing force is applied whereby the mold mounting
plate is tilted relative to the associated 1limb of the
machine frame, characterised in that the cross-section of
the hinge portion increases continuously starting from the

bar portion.

The flange-like configuration of the ends of the
hinge portion according to the invention makes 1t possible
to form an abutment on one of the flanges in one pilece
therewith, which abutment limits the pivotal movement of the

movable mold mounting plate in one and preferably both

directions.
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Details of the invention are described hereinafter with reference
to the drawing in which:

Figure 1 1s a diagrammatic side view of an 1injection molding
machine according to the 1invention, Figure 2 1s a view on an enlarged

‘scale of a detail from Figure 1, and Fiqure 3 1s a view on an enlarged

scale of a detail from Figure 2.

The injection molding machine shown 1n Figure 1 has a machine
frame 1 whose particularity is that the upwardly projecting limbs 2 and
3 of the machine frame 1 are not connected by frame beams. Injection of
plastic material into the mold which is to be arranged between the
stationary mold mounting plate 4 and the movable mold mounting plate 5
is effected by means of an injection unit (not shown) while the mold
mounting plates 4, 5 are pressed together by a for example hydraulic
closing arrangement. In that situation, the C-shaped machine frame is
slightly opened up. In the illustrated embodiment, it is assumed that
the mold mounting plate 4 also performs the movement of the 1imb 3 and
a singie hinge portion 7 permits a pivotal movement of the mold
mounting plate 5 so that the mold mounting plates 4 and 5 remain
parallel even under the 1influence of the closing pressure. The hinge
portion / which 1s shown in detail 1in Figure 2 comprises a
longitudinally directed bar portion ¢ whose cross-section forms a
horizontal rectangle. The bar portion 6 enlarges continuously in both directions

to constitute flanges 9 and 10 which are connected to
the adjoining plates 5 and 22. The center line 8 which is defined by
the centering devices for the mold halves 23,24 said centering
devices being provided on the mold mounting plates 4, 5, extend
entirely in the 1interior of the bar portion 6 and preferably in
slightly displaced relationship into the lower half thereof.

When closing pressure is applied to the closed mold by means of
the closing arrangement 21, that pressure is passed through the bar
portion 6 which curves upwardly as soon as the mold mounting plates 4
and 5 incline jointly in the clockwise direction. That inclination is
limited by an abutment portion 11 which is in one piece with the flange
10 and which bears (see Figure 3) by way of a plate spring 12 against
the mold mounting plate 5. The pivotal movement of the mold mounting
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nlate 5 relative to the rail 19 on which the mold mounting plate 5 is

movable by means of a slide shoe 1is made possible in that case by a
resilient connection between the slide shoe 18 and the mold mounting
nlate 5. In the event of an overload the pivotal movement of the mold
mounting plate 5 in the clockwise direction 1s terminated when the gap
16 1s complietely closed.

A movement of the mold mounting plate 5 in the counter-clockwise
direction, as is possible in particular when the mold is arranged too
high, is limited by a counter-portion or check portion 20 which engages
behind the abutment portion 11 and which comes to bear against the
abutment portion 11 when the gap 17 is closed. That situation occurs 1in
the unloaded —condition. The counter-portion 20 comprises a
screwthreaded pin 13 which is fixed in the mold mounting plate 5 and
which carries an abutment nut 14 fixed by a screw securing means 15.
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CLAIMS:

1. An 1njection molding machine comprising a

o

substantially C-shaped machine frame, on one limb of which

1s mounted a stationary mold mounting plate and on the other

P

limb of which 1s mounted a closing mechanism for driving a

movable mold mounting plate, wherein the free ends of the

limbs of the machine frame, which are not connected by frame

'*

beams, deform under the 1nfluence of the closing force which

occurs during the closing operation, and whereln arranged
between at least one mold mounting plate and the machine

frame 1s a hinge portion which includes a bar portion

extending 1n the longitudinal direction of the machine,

which hinge portion 1s deformed when the closing force 1is
applied whereby the mold mounting plate 1s tilted relative

to the associated limb of the machine frame, characterised

in that the cross-section of the hinge portion increases

continuously starting from the bar portion.

2. An 1njection molding machine as set forth in

claim 1, wherein the hinge portion includes at least one

“lange connected to the bar portion, the machine i1ncluding

b

an abutment portion extending toward the movable mold

mounting plate and connected to the flange for engaging the
movable mold mounting plate when the movable mold mounting

plate tilts toward the abutment pcortion.

3. An injection molding machine as set forth 1in

claim 2 characterised 1in that the abutment portion bears

against the movable mold mounting plate by way of a spring.

4., An injection molding machine as set forth in
claim 2 characterised 1in that the abutment portion co-
operates with a counter-portion which is anchored in the
movable mold mounting plate and which engages behind the

abutment portion.
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