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(54) HORIZONTAL AXIS HYDRAULIC PRESS WITH HIGH FLEXIBILITY

(67)  Hydraulic press with horizontal axis for the pro-
duction of metal carpentry components, which are bound
through compression, comprising a basement (10) to
which an adjustable matrix-holder frame (11) and an ad-

justable punch-holder frame (12) are constrained, said

frames (11, 12) being positioned such that they have two
opposite surfaces (111, 121) on which there are installed
a punch and a matrix, respectively, to carry out bending
operations of metal sheets, characterized in that said ma-

Fig. 1

trix-holder frame (11) is constrained to said basement
(10) by means of bolted couplings realized on a hole (16)
with constant pitch, such that its surface (111) opposite
to the punch-holder frame (12) can be approached or
spaced apart in horizontal direction with respect to the
opposite surface (121), thus adjusting the machine gap,
i.e. the space useful for the introduction of the workpiece,
without compromising the machine bending stroke.
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Description

[0001] The present invention relates to a hydraulic
press with high flexible horizontal axis, for production of
metal carpentry components, which are bound through
compression.

[0002] In realizing components for carpentry, which
are bound through compression for structural applica-
tions in mechanical field, the most critical step from a
technological point of view is the production of single
components, characterized by trimming and bending op-
erations which are peculiar to the geometric features of
the used semi-finished product (constituent material,
thickness, width and length of the used flat rolled section).
[0003] Currently, the production of such components
is obtained by means of a sequence of trimming and
bending operations on suitable machines which use ma-
trixes and punches suitably realized for carrying out the
single operations with remarkable use of resources in
terms of costs sustained for the production of the single
tools and for their exchange on the used machine tools
(bending machine, trimming hydraulic press). Therefore,
the operational solutions traditionally used are charac-
terized by poor tools flexibility and by consequent high
production costs and times.

[0004] Aim of the present invention is to provide a hy-
draulic press with high flexible horizontal axis, able to
optimize production times and costs in the production of
components bound through compression and allowing
to make the workpieces customization easier.

[0005] This has been obtained thanks to a study first
and an implementation then of specific solutions relating
to bending and trimming of flat rolled sections by means
of a working flexible system able to extremely reduce
cycle times and costs.

[0006] The hydraulic press (1) according to the inven-
tion comprises a basement (10) to which an adjustable
matrix-holder frame (11) and an adjustable punch-holder
frame (12) are constrained.

[0007] The two frames (11, 12) are positioned such
that they have two opposite surfaces (111, 121) on which
there are installed a punch and a matrix, respectively, to
carry out bending operations of metal sheets.

[0008] Saying that the two frames (11, 12) are adjust-
able means that:

(i) the matrix-holder frame (11) is constrained to the
basement (10) by means of bolted couplings realized
on a hole (16) with constant pitch, such that its sur-
face (111) opposite to the punch-holder frame (12)
can be approached or spaced apart in horizontal di-
rection with respect to the opposite surface (121),
thus adjusting the machine gap (i.e. the space useful
for the introduction of the workpiece) without com-
promising the machine bending stroke;

(i) the adjustable punch-holder frame (12) is in-
stalled on guide, support and abutting systems, ad-
justable in the three axes of reference.
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[0009] Itis to be specified that the just described solu-
tion has been adopted because all the hydraulic actua-
tors withstand better to transverse stresses if they are
not at their maximum stroke. In fact, in the configuration
of maximum stroke the inner supports between rod and
cylinder are closer, and so less able to withstand bending
moments due to transverse components of withstanding
forces. The fact that the machine can adjust the working
gap independently of the effective stroke of the piston
allows the piston not to work at its own maximum stroke
regardless of the workpiece dimensions.

[0010] Moreover, the adjustable matrix-holder frame
(12) is provided with a matrixes-support with standard
hole which allows the installation (and substitution ac-
cording to needs) of many types of matrixes, able to carry
out workings with different profiles on rolled sections with
different thickness and different material. Similarly, the
thrust system made up of piston (13) and punch-holder
(14) is realized such that it can be mounted on the ad-
justable punch-holder frame (12).

[0011] Also the punch-holder (14) is provided with
standard couplings which allow the use of punches of
different type, for carrying out the most different workings
possible.

[0012] Thejustdescribed architecture allows to modify
the horizontal gap without compromising the effective
working stroke, since the frame can be moved while
keeping the piston (13) in its rest position. Therefore,
such embodiment allows that the piston always functions
in its optimum stroke range thus allowing it to exert at
best the bending force needed for working.

[0013] In other words, when the workpieces change
also the useful tools working stroke is kept constant while
changing profiles to be machined.

[0014] As a way of example, according to an embodi-
ment the machine can be provided with pistons able to
exert a maximum force of 80 tons when supplied with a
pressure of 250 bar.

[0015] The architecture of the flexible trimming and
bending system is completed by mounting the punch on
high precision guides with balls re-circulating system (15)
which guarantee precision and repetitiveness of the
working steps.

[0016] Preferably, the press with horizontal axis ac-
cording to the invention is also provided with a system
of fixed and mobile stops, as well as movement and pres-
suretransducers. In this manner itis possible to setbend-
ing parameters in equipment step and then to keep them
constant for the whole production cycle, for each element
constituting the production batch.

[0017] According to a preferred embodiment the fixed
stops are extra-stroke sensors, and are contact sensors.
The mobile stops can be realized by contact sensors or
proximity sensors, and are configured to be moved by
means of a rack system according to the bending stroke
which the machine has to carry out for each workpiece;
preferably the movement transducers are instead mag-
netic sensors with magnetic stripe reading, connected to
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adigital display where itis possible to read the movement
of the machine.

[0018] The press comprises further other elements
needed for its functioning and known at the state of the
art, such as for example an electro-hydraulic gearcase
(17) for piston controlled actuation and a control panel
(18) by means of which the operator can program and
control allthe machine operations. Finally, itis to be spec-
ified that the machine has only one movement axis which
is the one of the piston of the press, while the piece abut-
ting systems are adjusted by means of racks.

Claims

1. Hydraulic press with horizontal axis for the produc-
tion of metal carpentry components, which are bound
through compression, comprising a basement (10)
to which an adjustable matrix-holder frame (11) and
an adjustable punch-holder frame (12) are con-
strained, said frames (11, 12) being positioned such
that they have two opposite surfaces (111, 121) on
which there are installed a punch and a matrix, re-
spectively, to carry out bending operations of metal
sheets,
characterized in that
said matrix-holder frame (11) is constrained to
said basement (10) by means of bolted couplings
realized on a hole (16) with constant pitch, such that
its surface (111) opposite to the punch-holder frame
(12) can be approached or spaced apartin horizontal
direction with respect to the opposite surface (121),
thus adjusting the machine gap, i.e. the space useful
for the introduction of the workpiece, without com-
promising the machine bending stroke.

2. Hydraulic press with horizontal axis according to
claim 1, characterized in that said adjustable
punch-holder frame (12) is installed on guide, sup-
port and abutting systems, adjustable in the three
axes of reference.

3. Hydraulic press with horizontal axis according to
claim 1 or 2, characterized in that said adjustable
matrix-holder frame (12) is further provided with a
matrixes-support which allows the installation of
many types of matrixes, and in that also the punch-
holder (14) is provided with couplings which allow
the use of punches of different type, for carrying out
the most different workings possible.

4. Hydraulic press with horizontal axis according to any
one of the preceding claims, further comprising a
system of fixed and mobile stops, as well as move-
ment and pressure transducers, configured such
thatitis possible to set bending parameters in equip-
ment step and then to keep them constant for each
element constituting the production batch.
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5.

Hydraulic press with horizontal axis according to
claim 4, characterized in that said fixed stops are
extra-stroke sensors, and are contact sensors, and
inthat said mobile stops are contact sensors or prox-
imity sensors, and are configured to be moved by
means of a rack system according to the bending
stroke which the machine has to carry out for each
workpiece.
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