EP 4 043 197 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
17.08.2022 Bulletin 2022/33

(21) Application number: 22156619.3

(22) Date of filing: 14.06.2017

(11) EP 4 043 197 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
B30B 15/16 (2006.01) B30B 15/20 (2006.01)
B30B 15/18(2006.01) F15B 1/02 (2006.07)

(52) Cooperative Patent Classification (CPC):
B30B 15/163; B30B 15/18; B30B 15/20;
F15B 11/022; F15B 11/0423; F15B 11/044;
F15B 1/024; F15B 1/033; F15B 1/26;

F15B 2211/20515; F15B 2211/20561;
F15B 2211/20569; F15B 2211/212;

F15B 2211/30515; F15B 2211/30565; (Cont.)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 14.06.2016 IT UA20164346

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
17745498.0 / 3 468 788

(71) Applicant: Voith Turbo S.r.l.
42122 Reggio Emilia (RE) (IT)

(72) Inventor: Zanolini, Luciano
20142 MILANO (M) (IT)

(74) Representative: GCA S.R.L.
Via Scaglia Est 144
41126 Modena (IT)

Remarks:
This application was filed on 14.02.22 as a divisional
application to the application mentioned under INID
code 62.

(54)

(57)  The method and the system for controlling a cyl-
inder actuator (115) of a ram of a press comprises: a
motor group (101) that actuates a pumping group (102);
aram that is hydraulically connected by a hydraulic sys-
tem with the motor group (101) and/or pumping group
(102) and that is movably actuated between a first stroke
of approach to a piece to be worked, a second working
stroke of the piece to be worked, and a third return stroke
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A METHOD AND A SYSTEM FOR CONTROLLING AN ACTUATOR OF A RAM OF A PRESS

from a worked piece; an accumulator (105) being con-
nected with a chamber (113) on the rod side of the cyl-
inder actuator (115), a pressure reducer (108) to control
the pressure inside the accumulator (105), in which the
motor group (101) connected with the pumping group
(102) controls the approach stroke and/or the working
stroke and/or the return stroke.
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Description

Field of application

[0001] The invention relates to a method and a system
for controlling an actuator of a ram of a press, used for
working pieces to be worked, to make the working cycle
and the structure of the press more economical.

State of the art

[0002] A known hydraulic circuit installed on a press
to actuate its ram comprises a series of components that
allow the ram, in order to perform workings of pieces such
as punching or folding, to carry out a quick stroke of ap-
proach to the piece, followed by a slower extra-stroke to
perform working, and a final return stroke in the rest po-
sition raised by the piece.

[0003] Typically, according to the known state of the
art, presses are divided in two types, namely presses
that have a ram having a considerable self-weight, which
affects its general operation, and presses that have rams
with a self-weight that is considered light and which
scarcely affect the general operation.

[0004] In both types of presses, basically two types of
circuits are used to move the ram.

[0005] In a first known construction scheme of the hy-
draulic circuit that actuates the ram, an asynchronous
motor is provided, which actuates a constant-flow pump,
which, in turn, feeds an accumulator acting as a tank of
the pumped oil.

[0006] At the accumulator exit a servo-valve is ar-
ranged that, in turn, is hydraulically connected with the
push chamber of the cylinder the piston of which actuates
the ram.

[0007] The movementofthe piston, in this case, is con-
trolled by the servo-valve.

[0008] In a second known construction scheme of the
hydraulic circuit that actuates the ram of the press, an
asynchronous motor is provided that, however, in this
case functions with a fixed number of revolutions and is
connected with a variable-flow pump, which, in turn,
feeds the push chamber of the cylinder the piston of which
actuates the ram.

[0009] The movement of the piston of the cylinder, in
this case, is controlled by the servo-valve mounted on
the pump that controls the flow-rate and the working pres-
sure.

[0010] For over a five-year period a new system has
been adopted that provides the use of a servo-pump,
composed of a brushless motor combined with a four-
quadrant pump, normally with internal gears or with pis-
tons, that, besides controlling the speed and the direction
of the actuator that moves the ram, with the use of a
measurement system determines its position and with
the use of a pressure transducer can limit its load.
[0011] In this hydraulic system, the pumps used, either
of the type with internal gears or of the type with axial
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pistons, are in both cases usually of the four-quadrant
type.

[0012] Inallcases cited, to reverse the direction of mo-
tion of the ram and to perform the workings requested,
pumps must be able to reverse their direction of rotation
as quickly as possible, typically in some milliseconds, to
allow the performance of the working cycles of the pieces.
[0013] This state of the art has some drawbacks.
[0014] A drawback consists in the fact that pumps of
the four-quadrant type, which are renownedly expensive
and have a limited efficiency, are generally mounted in
these hydraulic circuits, which, therefore, makes also the
manufacturing and the maintenance of the presses that
use them proportionally expensive.

[0015] A further drawback consists in the fact that with
the use of known presses it is very difficult to establish
some special working parameters exactly, such as, for
instance, the verification and the possible successive
correction of the folding angle of a piece during its work-
ing, i.e. it is very difficult to move the ram at a low speed
with centesimal displacements in both directions.

Presentation of the invention

[0016] An object of the invention is to improve the
known state of the art.

[0017] Another object of the invention is to provide a
method and a system for controlling an actuator of aram
of a press that allows to reduce general manufacturing
costs.

[0018] A further object of the invention is to achieve a
method and a system for controlling an actuator of aram
of a press that has a structure that is simplified and, con-
sequently, economical as compared to the state ofthe art.
[0019] According to an aspect of the invention, there
is provided a method for controlling an actuator of a ram
of a press in accordance with the features of claim 1.
[0020] According to another aspect of the invention,
there is provided a system for controlling an actuator of
aram of a press in accordance with the features of claim
5.

[0021] Further aspects of the invention are indicated
in the dependent claims.

[0022] The invention allows to achieve the following
advantages:

- limiting the manufacturing costs of presses for work-
ing pieces to be worked;

- accurately performing and controlling special work-
ings of the pieces to be worked, such as, forinstance,
a folding angle.

Brief description of the drawings

[0023] Further features and advantages of the inven-
tion will be clearer from the detailed description of a pre-
ferred, but not exclusive, form ofembodiment of a method
and a system for controlling an actuator of a ram of a
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press, illustrated by way of a nonlimiting example in the
hydraulic diagrams shown in the attached drawings, in
which:

FIG. 1 is a view of a diagram of a hydraulic system
according to the invention, in a configuration of aram
of a press provided with a self-weight that is not con-
siderable, in a configuration of loading an accumu-
lator inserted in the system;

FIG. 2 is the diagram of Figure 8 in a condition of
stop of the ram to an upper dead center;

FIG. 3 is the diagram of Figure 8 in a condition of
quick descent, of working and of maintenance of the
action of the ram;

FIG. 4 is the diagram of Figure 8 in a condition of
return of the ram toward the upper dead center.

Detailed description of preferred examples of embodi-
ment.

[0024] With reference to Figures from 1 to 4, here be-
low the components of a hydraulic circuit according to
the invention are indicated, in a second possible form of
embodiment, particularly suitable to be used for the op-
eration of a press in which the ram has a self-weight that
is not particularly considerable and that, therefore, is not
able to affect its movements remarkably, in particular,
but not only, in the phase of movement toward a piece
to be worked.

101 = brushless motor;

102 = constant-flow pump;

103  =reservoir;

104 = maximum pressure valve;

105 = accumulator;

106 = feeding unit of the accumulator 105;
107 = unidirectional valve of 106;

108 = pressure reducer of 106;

109 = cartridge electro-valve of 106;

110 = PED safety valve of 105;

111 = cock/outlet electro-valve of 105;
112 = pressure transducers;

113 = cylinder chamber on the rod side;
114 = cylinder chamber on the head side;
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115 = actuating cylinder of the ram;
116 = shut-off valve.
[0025] With reference to figure 1, a load condition of

the accumulator 105 is noticed, in which the pump 102
is actuated by the motor 101 and rotates in an active
rotation in the direction indicated by the arrow "DX".
[0026] In this condition the ram of the press is station-
ary and the oil under pressure, following the hydraulic
line (x), reaches the accumulator 105, passing through
the feeding unit 106 in which the electrovalve 109 is in
the open position 109A.

[0027] The oil under pressure reaches also the cham-
ber 113 on the rod side of the cylinder 115, which, how-
ever, remains stationary, since the shut-off valve 116 is
positioned in the closed condition 1161, preventing drain-
age of oil from the chamber 114 on the head side of the
cylinder 115.

[0028] When one of the pressure transducers 112
placed on the hydraulic line (x) detects that a pro-
grammed pressure value has been reached, at which
value the pressure reducer 108 was set in advance, it
interrupts the operation of the motor 101 and, conse-
quently, of the pump 102.

[0029] With reference to Figure 2, a static condition of
the ram is observed, because the cylinder 115 is kept at
the UDC after the completion of the loading phase of the
accumulator 105.

[0030] In this condition, the motor 101 stands still, just
like the pump 102, and both are not subject to load.
[0031] The oil under pressure that is present in the
chamber 113 and in the accumulator 105 from the pre-
vious phase of filling keeps the cylinder 115 at the UDC
flowing in the hydraulic line indicated with (o).

[0032] In this condition, the press punch is raised in
relation to the die and an operator can position a piece
to be worked under the ram, between the punch and the
die, or can carry out other maintenance operations.
[0033] With reference to Figure 3, a condition is ob-
served that can be alternatively of quick descent of the
ram, or a working condition, or a condition of so-called
maintenance, this latter being a condition in which the
ram remains stationary in a position of work completed
and waits, for instance, for the yield of the material with
which a piece is manufactured during the working phase,
or for the cooling down of a piece just manufactured.
[0034] Indetail, itis noticed that the shut-off valve 116
is switched to the open position 116A, connecting the
pump 102 that rotates in an active rotation "DX", actuated
by the motor 101, delivering oil under pressure to the
chamber 114 following the arrows F2.

[0035] It must be observed that in this embodiment of
the hydraulic circuit according to the invention, the self-
weight of the ram is substantially uninfluential with re-
spect to the movement of descent of the cylinder 115,
which is moved, therefore, by the push of oil under pres-
sure that reaches the chamber 114 on the push side of
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the cylinder 115 through the line (x): the movement of
the cylinder 115 is opposed in the phase of descent by
the pressure of the oil that is present in the chamber 113
on therod side and that in this condition flows out towards
the accumulator 105 along the hydraulic line (o), accord-
ing to the direction of the arrow F4.

[0036] Thedescentofthe actuatingcylinder 115is con-
trolled by a known signaling system of its position and,
when it reaches the lower limit position that corresponds
to the final working position of a piece to be worked, the
condition of maintenance mentioned before is activated,
in which the actuating cylinder 115 is kept stationary until
the material in which the piece to be worked is manufac-
tured has stabilized or cooled down: this is the case, for
instance, of a folding work of a sheet metal piece that,
after the active phase of proper folding, requires a waiting
phase, to allow the folded sheet metal to stabilize its own
condition of internal stress caused by folding, or to cool
the formed piece, for instance in case of forming pieces
manufactured in glass.

[0037] Inthe conditionillustrated in Figure 3, the move-
ment downwards of the cylinder 115 is controlled by the
difference of the pressures of the oil volumes that are
present in the chambers 114 and 113, this latter in con-
nection with the accumulator 105 that in this condition
behaves like a compressible hydraulic spring.

[0038] With reference to Figure 4, a condition of return
of the cylinder 115 toward the upper dead center (UDC)
is observed after the completion of a working phase.
[0039] In this condition, the shut-off valve 116 is kept
in the open configuration 116A connecting, through the
hydraulicline (#), the chamber 114 with the reservoir 103,
through the pump 102.

[0040] The latteris broughtin passive counter-rotation
indicated by the arrow "SX" by the flow of oil that flows
out from the chamber 114.

[0041] The counter-rotation "SX" is contrary to the ac-
tive rotation "DX" and the counter-rotation speed is con-
trolled by the motor 101 that, in practice, acts as a brake
for the rotation of the pump 102 that becomes a control
element of the outflow of oil through the hydraulic line (#)
and, consequently, of the speed of reascent of the cylin-
der 115 toward the UDC.

[0042] In this condition, the accumulator 105 feeds oil
under pressure into the chamber 113 on the rod side
through the line (0) according to the arrow F5, providing
the necessary push for the return of the cylinder 115, and
the unidirectional valve 107 prevents oil under pressure
that flows out from the accumulator 105 from flowing di-
rectly towards the reservoir 103, i.e. by-passing the cyl-
inder 115.

[0043] The pressure reducer 108 allows both to
change the pressure inside the accumulator 105 and to
discharge a small quantity of oil through its drainage duct.
[0044] When the cylinder 115 moves down, the oil that
is present in the chamber 113 is pushed into the accu-
mulator 105, causing a pressure increase inside the lat-
ter, previously established by the pressure reducer 108.
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[0045] This pressure increase causes a drainage of
small quantities of oil from the pressure reducer 108 (of
the order of 2-4 liters per minute, considering that the
drainage activates in the cycle, only in the phase of de-
scent of the cylinder) that is restored when the cylinder
115 carries out a reascent stroke.

[0046] During this phase, pressure inside the accumu-
lator 105 decreases down to a value lower than the one
determined by the pressure reducer 108, and the oil
present in the inside is constantly refilled by a supply of
additional fresh oil.

[0047] It must be noticed that, according to the inven-
tion, the use of the accumulator 105 with the function of
hydraulic spring is also possible in a press in which the
self-weight of the ram (or of the rammer) is considerable.
[0048] In this case, the presence of the accumulator
105, which performs the function of a hydraulic spring
having a variable force, since it is arranged to contain oil
with an adjustable pressure, on the one side allows for
the use of two-quadrant pumps and on the other side
improves the repeatability at the UDC in the presses hav-
ing rams with a considerable weight.

[0049] Inafolding press, the action of the accumulator
105, besides improving the positioning accuracy of the
ram/rammer, allows to control the displacement speeds
thereof and with the counter-rotation of the brushless mo-
tor and of the pump, allows the rammer to move micro-
metrically in both directions, i.e. to float, a condition that,
with the use of four-quadrant pumps, is difficult to be
achieved.

[0050] In a folding press, the presence of the accumu-
lator 105 allows both to obtain an improvement of the
final position, and to control the speed of the ram causing
it to move micrometrically in both directions.

[0051] In practice, it has been ascertained that the in-
vention achieves the objectives that it set itself.

[0052] Theinvention asitwas conceived is susceptible
to modifications and variants, all of them falling within the
inventive idea.

[0053] Further to that, all the details can be replaced
by other elements that are technically equivalent.
[0054] In the practical execution, the materials used
as well as the forms and dimensions can be any, accord-
ing to the requirements, without for this departing from
the scope of protection of the following claims.

Claims

1. A control method for controlling a cylinder actuator
(115) comprising a chamber (113) on the rod side of
the cylinder actuator (115) and a chamber (114) on
the head side of the cylinder actuator (115), the cyl-
inder actuator (115) being configured for actuating
a ram of a press, the control method characterized
by comprising:

- providing an accumulator (105) in connection
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with said chamber (113) on the rod side of the
cylinder actuator (115);

- actuating a motor group (101) with which a
pumping group (102) consisting of a 2-quadrant
pump that is directly fluidly connected to said
chamber (114) on the head side of said cylinder
actuator (115) by a fluid-dynamic circuit for a
feeding fluid and having an active rotation (DX)
and a passive counter-rotation (SX) is associat-
ed;

- reciprocating said cylinder actuator (115) be-
tween an active working stroke during said ac-
tive rotation (DX) and a return stroke during said
counter-rotation (SX), wherein the movement of
the cylinder actuator (115) in the phase of de-
scentis opposed by the pressure in the chamber
(113) on the rod side of the cylinder actuator
(115) that is fluidly connected to said accumu-
lator (105);

- controlling by said motor group and pumping
group (101, 102) at least one of said active
stroke and/or return stroke during at least one
of said active rotation (DX) and/or said counter-
rotation (SX).

detecting by means of a pressure transducer (112)
the reaching of a programmed pressure value to
which a pressure reducer (108)is set, so as to control
the pressureinside the accumulator (105).The meth-
od as claimed in claim 1, wherein said controlling
comprises controlling an active working speed of
said active stroke and/or areturn speed of said return
stroke.

The method as claimed in claim 1, wherein said mo-
tor group comprises a brushless motor (101).

The method as claimed in claim 1, wherein said ac-
tive stroke comprises alternatively punching, folding,
molding pieces to be worked.

The method as claimed in claim 1, wherein the down-
ward movement of the said cylinder actuator (115)
is controlled by the difference of the pressures of the
feeding fluid volumes that are present in said cham-
bers (114, 113).

A system for controlling a cylinder actuator (115)
comprising a chamber (113) on the rod side of the
cylinder actuator (115) and a chamber (114) on the
head side of the cylinder actuator (115), the cylinder
actuator (115) being configured for actuating a ram
of a press by reciprocating said ram at least in an
active working stroke or in a passive return stroke,
the system being characterized by comprising:

- a motor group (101);
- a pumping group (102) consisting of a 2-quad-
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7.

10.

rant pump that is directly connected with said
chamber (114) on the head side of the cylinder
actuator (115), associated with said motor group
(101) and designed to pump a feeding fluid to
said a chamber (114) on the head of the cylinder
actuator (115);

- an accumulator (105) fluidly in connection with
said chamber (113) on the rod side of the cylin-
der actuator (115) and designed to oppose in
the phase of descent of said cylinder actuator
(115);

- a connecting and conveying fluid-dynamic cir-
cuit which connects said pumping group (102)
with said cylinder actuator (115) and with said
accumulator (105) through hydraulic lines (x, o,
#) and conveys a feeding fluid between them;
- control means of at least said active working
stroke or of said passive return stroke consisting
in said motor group (101) associated with said
pumping group (102);

- a feeding unit (106) interposed between said
motor group (101), said pumping group (102)
and said accumulator (105), said feeding unit
comprising a pressure reducer to set a pro-
grammed pressure value, so as to control the
pressure inside the accumulator (105);

- apressure transducer (112) for detecting when
said programmed pressure value is reached.

The system as claimed in claim 6, wherein said motor
group comprises a brushless motor (101).

The system as claimed in claim 6 or 7, wherein said
feeding unit (106) comprises a unidirectional valve
(107) for preventing feeding fluid under pressure
from flowing out from the accumulator (105) directly
towards the reservoir (103), so as to avoid the by-
passing of said cylinder actuator (115).

The system as claimed in any of the claims 6-8,
wherein said feeding unit (106) comprises an electro-
valve (109) for selectively allowing or prevent the
feeding fluid from reaching said accumulator (105).

The system as claimed in any of the claims 6-9, com-
prising a shut-off valve (116) connected to the cham-
ber (114) on the head side of the cylinder actuator
(115).
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