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The present invention concerns a process and an apparatus for positioning blanks in a tool provided with at least one die (101), at
least one locating device (103) for centring the blank (B) and at least one stripper element (105) for separating the blank from the
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locating device. The locating device has an engaging portion having shape and dimensions so as to engage the contour of a

centring hole placed inside the profile of the lamination obtained as final product and having the shape of a portion previously
blanked.
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(57) Abstract: The present invention concerns a process and an apparatus for positioning blanks in a tool provided with at least
one die (101), at least one locating device (103) for centring the blank (B) and at least one stripper element (105) for separating
the blank from the locating device. The locating device has an engaging portion having shape and dimensions so as to engage the
contour of a centring hole placed mnside the profile of the lamination obtained as final product and having the shape of a portion
previously blanked.
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"PROCESS AND APPARATUS FOR POSITIONING LAMINATIONS"

Field of the invention:

The present invention concerns a process and the relative apparatus for positioning blanks
which are subject to subsequent steps of stamping and/or blanking, in particular for

obtaining sheets and laminations in the production of electric motors.

Background of the invention:

Stamping and/or blanking processes are traditionally used to produce a plurality of profiled
blanks.

For example, it is known that some types of electric motors are produced by stacking a
plurality of metal laminations. In particular, the stators and rotors of said motors are
produced by packing a plurality of appropriately profiled ferromagnetic laminations.
Generally, the individual laminations are obtained from metal blanks which undergo
stamping and blanking processes to obtain the required shape. The laminations thus
obtained are coupled, in particular stacked, to form the core of a rotor or to form a stator.
The stamping and/or blanking processes are also used to produce other types of objects
such as, for example, small gears, blanked pieces, computer cases, profiled parts, etc.
Normally the stamping and blanking of blanks, also semi-finished products, are obtained by
means of specific tools. The tools are provided with a die which, cooperating with a punch,
performs the stamping of the blanks fed to the tool, or the blanking and the separation of the
laminations. The punch is connected to a portion of the tool which moves vertically and
alternatively on the blank, which remains positioned between the punch and the die. The
forward movement of the blank is coordinated with the movement of the punch, so that each
time the punch is lowered, new portions of the blank are intercepted by the punch and the
die Iin order to be stamped or blanked. A tool for the production of metal laminations for
electric motors is described, for example, in the European patent application EP-A- 1859876
In the name of the Applicant.

Traditionally, the portion of the tool that supports the die is the lower stationary
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portion, while the portion of the tool that supports the punch is the upper portion,
which is moved vertically with reciprocating motion. The upper portion of the tool 1s
appropriately guided in its vertical movement so that the punch and the die are
always correctly aligned.

The tools are generally provided with a device for guiding the upper portion of the
tool with respect to the lower portion. The guide device comprises two or more
"pillars", generally rigid rods connected to the upper (or lower) portion of the tool,
which engage the lower (or upper) portion of the tool in a sliding manner.

When the punch is lowered to perform blanking of a portion of the blank, the pillar
also moves vertically, engaging a distal end thereof with a seat purposely obtained in
the lower portion of the tool, opposite the punch. In this way the guide device keeps
the punch and the die centred during the stamping or blanking step. On the outer
surface of the pillars, a plurality of revolving metal spheres can be provided which
transform the sliding friction into rolling friction when the pillar fits into the
corresponding seat obtained in the other portion of the tool.

The current tools can operate at high speed. For example the punch can be operated
300 times per minute. The precision of the guide device in aligning the two portions
of the tool (upper and lower) is important to guarantee high quality and production
standards.

In addition to the locating pillars, designed to guide the portions of the tool with
respect to each other, médern tools are provided with locating devices to center the
blank with respect to the die and relative punch. In other words, a locating device, or
more simply “locator”, has the task of correctly aligning the blank on the plane to
ensure precise positioning with respect to the die and the punch.

Modern tools are also provided with a stripper element, i.e. a moving element,
automatically operated, which has the task of facilitating separation of the blanked
portion from the remaining portion of the same blank. The stripper element, which 1s
different and separate from the locating devices, can have different forms, for
example it can be generically cylindrical or tapered, and is connected to the upper
portion of the tool, i.e. to the same portion where the punch is housed. The stripper

moves with respect to the lower portion of the tool, on which the die is mounted, but
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it can also move with respect to the upper portion of the tool by means of appropriate
mechanical actuators. The movement of the stripper element 1s synchronised with the
movement of the upper portion of the tool. '

US-A-6163949 discloses in a detailed way the various steps of stamping and
blanking of a blank for obtaining the laminations of stator and rotor of an electric
motor. The positioning of the blank during its movement 1n the tool i1s performed by

means of a plurality of circular driving holes in preset positions. In each stamping or

' blanking station of the tool, a circular pin, with a slight conical end, 1s inserted with

interference in to the centring hole. In order to avoid that extraction of the pin, at the
end of a stamping or blanking step, would raise the blank and therefore prevent the
advancing thereof, a spring can be provided for exerting pressure on the same blank.
The operation of a traditional tool during a metal lamination blanking cycle will now
be described.

When the tool is open, i.e. when the upper portion is raised with respect to the lower
portion, the blank is moved forward between the two above-mentioned portions.
When the area of the blank to be blanked corresponds to the die, the upper portion of
the tool is lowered towards the lower portion. Before the punch interacts with the
relative die to blank a portion of the blank, the locator and the stripper element
simultaneously engage with the blank to lock it in position, preventing lateral
movements thereof. In this configuration the stripper acts as a retaining element for
the blank.

Normally the locator has a cylindrical ‘fonn, and the end that engages the sheet (a
hole in the sheet) is slightly conical or flared on the lateral surface. Said end fits into
a hole on the sheet undergoing the work process.

The blanking of the blank is completed by the punch which penetrates partially into
the die. In a subsequent step, in which the tool is opened, the upper portion, the
punch and the locator are raised with respect to the lower portion and the die, while
the stripper remains lowered, for example in contact with the blanked portion or the
remaining part of the blank. This prevents lifting of the blanked portion and/or the
blank, and therefore facilitates separation of the locator with respect to the blank in

order to allow the immediate advancing thereof.
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Indeed, in order to allow a high accuracy of positioning, the locator has a dimension such as
to engage the centring hole with a certain interference. If the stripper were not present, the
blank could be raised together with the upper portion of the tool by the mechanical
interferences that can occur between the locator and the centring hole in the blank
undergoing the work process. When the upper portion of the tool has covered a pre-defined
stroke in the lifting movement, the stripper is also raised together with it to re-set the tool to
the open position, ready for a new blanking cycle. In traditional tools not provided with
stripper, In order to avoid mechanical interference between the locator and the blank, the
locator has a cylindrical form, normally with diameter smaller than the diameter of the
centring hole. This solution prevents perfect centring of the blank since no mechanical
interference is created between the locator and the centring hole of the blank.

Also in traditional tools provided with stripper, the locator does not permit high-precision
positioning of the blank, i.e. centring of the blank is not always optimal. Indeed, positioning
of the blank in each working station is always performed in the same hole and, due to the
mechanical interference, deformations could take place in such a way that would cause low
accuracy positioning because the reference is no longer univocal, in particular at the final
working stations.

The partial insertion of a conical locator element in a circular centring hole which is remote
from the portion undergoing to stamping and/or blanking could also cause undesired
movements of the blank before reaching the correct centring.

Moreover, positioning of the blank moving from a station to another of the tool is not always
optimal between the two upper and lower portions of the tool and intervention of the locator
IS of no help, as the lamination is retained by the stripper before the locator could perform

the correct positioning of the blank.

Summary of the invention:
According to one aspect of the present invention, there is provided a process for positioning

a blank in a tool for blanking and/or stamping laminations, said tool having a first portion
including at least one locating device for centering said blank and at least one stripper

element for separating said blank from said at least one locating device, and a second

4
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portion including at least one die with respect to which the centering of said blank is
performed, the process including the steps of:

- feeding a blank to the tool between said at least one locating device and the die:

- centering said blank with respect to said die by bringing said at least one locating
device in engagement with at least one centering hole in said blank:

- closing said tool by approaching to each other said first portion and said second
portion;

- performing at least one operation of stamping and/or blanking on said blank:

- opening said tool by moving away from each other said first portion and said
second portion; and

- operating said stripper element to separate said blank from said at least one
locating device before further advancing said blank;
wherein said at least one locating device has an engaging portion having shape and
dimensions so as to engage the contour of said at least one centering hole formed by the
removal of a portion previously blanked from said blank. characterised in that said at least
one centering hole is placed inside the profile of the lamination obtained as final product and
wherein said at least one stripper element includes one or more portions adjacent to said at
least one locating device along its contour.
According to another aspect of the present invention, there is also provided an apparatus for
positioning a blank in a tool for blanking and/or stamping laminations, said tool having a first
portion including at least one locating device for centering said blank and at least one
stripper element for separating said blank from said at least one locating device, and a
second portion including at least one die with respect to which the centering of said blank is
performed, wherein said at least one locating device has an engaging portion having shape
and dimensions so as to engage the contour of said at least one centering hole formed by
the removal of a portion previously blanked from said blank, characterised in that said at
least one centering hole is placed inside the profile of the lamination obtained as final
product, and wherein said at least one stripper element includes one or more portions

adjacent to said at least one locating device along its contour.
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It is worth mentioning also that the expressions "centering" and "centring" will be used
iInterchangeably in the context of the present description, whenever appropriate.
Other aspects, objects, embodiments, variants and/or resulting advantages of the present
iInvention, all being preferred and/or optional, are briefly summarized hereinbelow.
For example, an object of the present invention is to provide a process and relative
equipment for the stamping and/or blanking of blanks which simply and effectively solve the
drawbacks of the traditional solutions, at the same time permitting optimal centring of the
blank, i.e. maximum positioning precision of the blank.
The process according to the present invention is particularly suitable for positioning metal
laminations, for example of the type used for producing electric motors, in a tool provided
with at least one locating device and the relative stripper.
Although in the description below reference will be made mainly to the positioning for
blanking laminations, the present invention can also be applied to the stamping of blanks,
..e. to the working which involve the forming of blanks, also without blanking.
The blank to be stamped and/or blanked is fed to a tool provided with at least one die, at
least one locating device for centring the blank with respect to the die, and at least one
stripper element for separating the blank from the locating device. The process according to
the present invention substantially comprises the steps of:
- feeding a blank to the tool between the locating device and the die;
- centring the blank with respect to the die by bringing the locating device In
engagement with at least one centring hole in the blank;
- closing the tool by approaching to each other the two portions forming the
same;
- performing at least one operation of stamping and/or blanking on the blank;
- opening the tool by moving away from each other the two portions forming the
same; and
- operating the stripper element to separate the blank from the locating device
before further advancing the blank.
According to the present invention, the locating device has an engaging portion having

shape and dimensions so as to engage the contour of the centring hole formed by the

ba
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removal of a portion previously blanked from the blank. The centring hole is advantageously
placed inside the profile of the lamination obtained as final product.

This allows to position the blank always with high accuracy during each cycle by using as
centring hole any portion already blanked previously with high accuracy and, in particular,

inside the profile which will become the actual lamination, i.e. by reducing at the minimum

any undesired movement that the blank could undergo in

ob
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the area where a stamping or a blanking must be performed.

The stripper element preferably includes one or more portions adjacent to the
locating device along its contour. This allows to prevent any deformation of the
blank during the extraction of the locating device.

Preferably, in the same stamping and/or blanking cycle, the locating device engages
with the blank in advance with respect to the moment when the stripper element
engages the same blank.

In the specific case of blanking, the blank to be blanked 1s fed to the tool between the
punch and the die. The blanking is performed by the punch which temporarily
engages with the corresponding die, i.e. when the punch penetrates the die even only
partially. Contrary to the traditional solutions, the locating device is operated to bring
it into contact with the blank, i.e. engaging with one of its holes, before the punch
has engaged the die even only partially. The interaction between the lateral surface of
the locator and the edge of the hole of the blank determines shifting of the centring ot
the sheet, i.e. the axis of the hole on the sheet is moved to coincide with the axis of
the locator. The stripper engages with the blank after the punch has been lowered
against the surface of the blank, or simultaneously with it.

Advantageously this solution prevents the stripper from blocking the movements on
the plane of the blank before it is blanked, and allows for fine centring of said blank
for subsequent blanking.

In the traditional solutions, the stripper cuts in to block the blank before the locator
can complete the centring. In other words, in the known solutions, the stripper is
pressed against the blank before the locator performs the fine centring and before the
punch is operated to perform the blanking. |

According to the present invention, on the other hand, the stripper works only when
necessary to facilitate separation of the portion of lamination already blanked. In the
time interval between operation of the locator and actual blanking, the stripper does
not in any way engage the lamination and therefore permits small centring
movements of the lamination (fine centring). In other words, before the punch

performs blanking of a portion of the blank, the latter can be moved into the tool to

obtain the best possible centring.
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During blanking of the lamination, i.e. when the punch penetrates the die even only partially,
the stripper does not press against the lamination and does not act as a retaining element,
and the locator prevents undesired movements of the lamination on the plane. In other
words, the stripper and the punch intervene on the lamination only after fine centring has
been completed and the locator prevents the latter from moving from the optimal position
acquired.

A person skilled in the art will understand that the process according to the present invention
can be implemented for the blanking of blanks not only made of metal but also of other
materials, for example plastic.

Once blanking has been performed, the punch and the upper portion of the tool are raised to
allow opening of the tool. The interference between the blank and the locator tends to
maintain these elements engaged, and the stripper intervenes to finally separate the blank
from the locator.

The present invention further concerns an apparatus for positioning blanks according to
another optional aspect.

The positioning apparatus is included In a tool héving two portions, at least one of which is
movable with respect to the other. A first portion of the tool includes at least one locating
device for centring the blank and at least one stripper element for separating the blank from
the locating device. A second portion of the tool includes at least one die with respect to
which the centring of the blank is performed.

The locating device of the apparatus according to the invention has an engaging portion
having shape and dimensions so as to engage the contour of at least one centring hole
formed by the removal of a portion previously blanked from the blank.

Furthermore, the centring hole is placed inside the profile of the lamination obtained as final
product.

The stripper element includes preferably one or more portions adjacent to the locating
device along its contour.

For example, if the previously blanked portion, and therefore the centring hole, has a circular
shape, the locating device could have a solid or hollow circular section, and the stripper
element could have for example a shape of a circle ring which encompasses externally the

locating device, or it can in the form of parts of a circle

v
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ring placed around the locating device.
The process according to the invention can be implemented with traditional
equipment for the stamping and blanking of laminations, on condition that the
actuators of the relative locators and strippers are modified and adjusted to adapt
them to operating as described above.
The actuator member of the stripper, which can be, for example, a kinematic chain of
several gears, is synchronised with the actuator members of the locator and/or the
punch and the corresponding portion of the tool. The synchronisation is such that the
locator engages a hole in the blank in advance with respect to the moment when the
punch engages the corresponding die, and the stripper is operated at the moment
when the punch engages the die or at a later stage.
In practice the locator also has the task of blocking the blank on the lower portion of
the tool in the correct position and with maximum precision before the punch
interacts with the relative die. Therefore in addition to correctly positioning the blank
on the plane, the locator also serves as a retaining element for said blank in the
centred position, i.e. it temporarily blocks the blank to prevent lateral movements
thereof during blanking or stamping.
Brief description of the drawings
Further aspects and advantages of the present invention will become clearer from the
following description, provided for illustrative non-limiting purposes with reterence
to the accompanying schematic drawings, in which:
- Figure 1 is a cross section view, simplified, of a portion of a first tool
according to the present invention, in a first configuration (open);
- Figure 2 is a partial section view of the tool of Figure 1, in a second
configuration (in contact);
- Figure 3 is a partial section view of the tool of Figure 1, in a third
configuration (closed);
- Figure 4 is a top view of a blank undergoing the work process in the tool
of Figure 1;
- Figure 5 is a cross section view, simplified, of a portion of another tool

according to the present invention, in a first configuration (open);
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- Figure 6 is a partial section view of the tool of Figure 5, in a second
configuration (approaching);

- Figure 7 1s a partial section view of the tool of Figure 5, in a third
configuration (in contact); |

- Figure 8 1s a partial section view of the tool of Figure 5, in a fourth
configuration (closed);

- Figure 9 is an overhead view of a blank undergoing the work process in
the tool of Figure 5;

- Figures 10A-10C show respectively the shape of a possible centring hole
(Fig. 10A), and two embodiments (Figs. 10B and 10C) of the locating
device and stripper element for the same;

- Figures 11A-11C show respectively the shape of another embodiment of a
centring hole (Fig. 11A), and two embodiments (Figs. 11B and 11C) of
the locating device and stripper element for the same; and

- Figures 12A-12D are views of other possible shapes of blanked portions
removed by blanks which can be used as centring holes for the locating
devices and the relevant stripper elements of suitable shape.

Modes for carrying out the invention

With reference to Figure 1, a portion of a tool 100 according to the present invention
1s shown, provided with at least one die 101 and relative punch 102. Operation of the
punch 102 and the die 101 is similar to operation of the corresponding elements of
the tool described in the European patent application EP-A-1859876.

The die 101 is housed in the lower portion L of the tool 100, and the punch 102 is
mounted on the upper portion U. The blank B to be blanked 1s fed between the upper
portion U and lower portion L, in the gap G. Blanking is performed by the punch 102
which, when lowered, fits éven only partially into the die 101, separating a portion of
the blank B, of corresponding shape. After blanking a portion of the blank B, the
punch 102 is raised. The punch 102 moves together with the upper portion A of the
tool 100 with a reciprocating vertical movement, the frequency of which can exceed
300 strokes per minute.

The form of the punch 102 and of the die 101 can vary corresponding to the form of
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the portion to be blanked from the blank B, which can be for example a metal sheet.
The tool 100 is particularly suitable for blanking ferromagnetic sheets for the
production of laminations for electric motors, but can also be used in different
sectors, for blanking blanks made of plastic, resin, etc.

In Figure 1 the tool 100 is shown in a first configuration, i.e. open, with the upper
portion U raised and distant from the lower portion L. In this configuration, a blank
B, for example a coarse strip or a semi-finished product, 1s fed into the gap G. The
blank B i1s supplied to the tool 100 by appropriate feed means, synchronised with the
movement of the upper portion U of the tool. The blank, or sheet, or lamination B 1s
positioned and blocked below the punch 102 and above the die 101 for blanking in
one or more areas, the form of which corresponds to the impression of the punch and
the die.

The tool 100 furthermore comprises a locating device 103 and relative stripper 105.
The function of the locator 103 is that of performing fine centring of the blank B on
the relative plane. The stripper 105 has the function of facilitating separation between
the blanked portion and the remaining portion of the sheet B.

The locator 103 is connected to one of the two portions of the tool 100. In the
specific case shown in the attached drawings, the locator 103 1s connected to the
upper portion U of the tool. Preferably a counter spring is provided between the
upper portion of the tool U and the locator 103.

The stripper 105 is positioned to the rear of the locator 103, for example outside the
locator 103, and moves with the upper portion U of the tool, but also with respect to
it, via appropriate actuator means schematised by 104.

The locator 103 can have different forms, generally corresponding to the form of the
hole of the lamination B into which it fits, at least partially. In the first embodiment
shown in Figures 1-3, the locator 103 is substantially cylindrical. Figure 4 shows
schematically (hatched area) the portion T1 blanked by the punch 102 which
interacts with the die 101. The central area T2, circular, is the hole into which the
lower end of the locator 103 fits, which in turn is preferably slightly tapered, or
flared, to facilitate insertion.

With reference to Figures 1-3, a complete cycle will now be described for blanking
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of the blank B to form a lamination T1 having the shape shown in Figure 4. It 1s
assumed that the hole T2 has been made previously.

The actuator means 104 of the stripper 105 can be of the traditional type, for example
comprising a kinematic chain consisting of screws, pins, cams, gears, etc. and/or
combinations thereof. Preferably, as shown in Figure 2, the actuator means 104
comprise a control pin 106 in turn controlled by an orthogonal actuator 107, a pin
108 controlling the locator 103 and the relative counter spring 109.

Initially the tool 100 is in a first configuration, open, as shown i1n Figure 1. In this
configuration a blank B is fed between the lower portion L. and the upper portion U
of the tool 100 and undergoes a first initial positioning, i.e. a first centring step 1s
provided with respect to the axis of the die 101 and of the punch 102. The first
centring step is preferably obtained traditionally, i.e. using for example mechanical
centring elements provided on the upper portion U of the tool.

Figure 2 shows the tool 100 in a second configuration, i.e. approached. The upper
portion U is lowered to come into contact with the upper surface ot the blank B
positioned in turn on the lower portion L. The movement that shifts the tool trom the
first to the second configuration is a descending movement of the upper portion U. In
this step the locator 103 moves integrally with the upper portion U. It should be
noted that the lower portion 103A of the locator 103, designed to engage the hole T2
of the blank B, is slightly lowered with respect to the punch 102, i.e. 1t 1s at a lower
level with respect to the lower surface 102A of the punch 102. When the upper
portion U of the tool is lowered against the lower portion L, the locator 103, and in
particular its portion 103A, is the first element to interact with the lamination B,
fitting at least partially into the hole T2.

In other words, the locator 103 engages the lamination B in advance with respect to
the stripper 105 and the punch 102. In other words, unlike the traditional solutions,
the locator 103 interacts with the blank B undergoing the work process betfore the
punch 102 has engaged said blank B, i.e. in advance with respect to when the lower
surface 102A of the punch comes into contact with the blank B.

The process according to the present invention has the advantage of permitting a

second centring step, more accurate than the first step described above, 1.e. a fine
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centring, implemented before the punch 102 cooperates with the die 101, 1.e. before
the actual blanking begins. The fine centring of the blank B 1s obtained by
engagement of said blank B with the locator 103, the diameter of which corresponds
to the diameter of the hole T2.

The blank B, engaged by the locator 103, aligns on the plane in an optimal manner
with respect to the die 101 and the punch 102 until the stripper 105 comes to rest on
the blank, and prevents further movements on the plane. The stripper 105 moves in
relation to the locator 103 in a vertical direction, and prevents raising of the blank.
By anticipating the intervention of the locator 103 and delaying intervention of the
stripper 105 with respect to the known art, as described above, a significant increase
is obtained in long-term blanking precision, i.e. a high blanking repeatability with the
required quality standards.

Figure 3 shows the tool 100 in a third configuration, 1.e. completely closed. The
punch 102 is partially inserted in the die 101 and from the blank B' a lamination
corresponding to the area T1 shown in Figure 4 has been blanked. The blanked
portion falls into the empty space inside the die 101. With respect to the second
configuration, the upper portion U of the tool 100 is further lowered to reduce the
distance H indicated in Figure 3, i.e. to favour a relative movement of the punch 102
with respect to the die 101.

Due to the mechanical interferences generated between the punch 102 and the
blanked portion T1 of the blank B (for the sake of simplicity, Figure 3 does not show
the blanked porﬁon T1 inside the die 101), this third configuration provides for the
intervention of the stripper 105. The control pin 106 is operated to lower the stripper
105 to determine 'the final separation of the blanked portion T1 with respect to the
remaining part of the blank B. The blanked portion T1 drops by gravity inside the die
101, 1n direction C.

In a step subsequent to the one shown in Figure 3, the stripper 105 1s kept 1n the
position shown in Figure 1. The tool 100 is opened to prepare for a new blanking
cycle.

Figures 5-8 are relative to a second embodiment of a tool 200 according to the

present invention. A person skilled in the art will understand that the tool 200 can be
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a tool separate -and independent of the tool 100, or a work station previous or
subsequent to the one shown in Figures 1-3 in relation to the first embodiment 100,
1.e. a second work station in the same tool.

This embodiment 200 differs from the technical solution 100 shown in Figures 1-3 in
several aspects, firstly the fact that there is no punch, since the tool 200 1s not
intended for a blanking operation but an intermediate centring operation between two
blanking steps, or a stamping operation.

With reference to Figure 5, the tool 200 comprises a die 201 provided with recesses
210 — 215, each having the form of a circular sector which develops for a certain
angle around the axis O of the die, designed to house corresponding portions of the
locator 202. Figure 9 shows the lamination B highlighted by a fine hatched area,
positioned above the lower portion L of the tool 200 and in particular above the die
201, the seats 210 — 215 of which are indicated. The outer diameter of the seats 210 —
215 corresponds to the internal diameter of the hole T2 of the lamination B, 1.e. the
hole defined by the slots C.

The tool 200 shown in Figure 5 1s in a first configuration, open. Between the upper
portion U and the lower portion L a gap G is provided which permits the insertion
and positioning of a blank B, in an equivalent manner to the above description.
Figure 6 shows the tool 200 in a second configuration, with the upper portion U
“approaching” the lower portion L, i.e. in a step in which the gap G is reduced. The
blank B is positioned between the upper portion U and the lower portion L of the tool
200. The lamination B is positioned with the hole T2 aligned with the seats 210 —
215 of the die 201. The lower and central portion of the stripper 203 rests on the
central portion 201A of the die 201, between the seats 210 — 215. In this step the
portions 203B of the stripper 203 positioned between the seats 210 — 215 remain
raised with respect to the lamination B, and therefore in the approach step the
stripper 203 1s not in contact with the lamination B.

From a comparison between Figures 5, 6 and 9 it can be noted that the central portion
of the stripper 203, inside the locator 202, has a lower portion protruding
downwards, i.e. towards the lower portion L of the tool 200. The portions 203B

develop at a greater height, i.e. they remain raised with respect to the lower surface
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of the central portion of the stripper 203.

In the interval of time required to bring the tool 200 from the first configuration
shown 1n Figure 5 to the second configuration shown 1n Figure 6, no operation 1s
performed on the lamination B.

Fine centring of the blank B is performed in the subsequent step shown in Figure 7,
when the two portions U and L of the tool 200 are completely in contact. The fine
centring, which entails small movements of the blank B on the relative plane, 1s
performed by the locator 202 which 1s inserted at least partially in the seats 210 —
215 in the die 201. Comparison between the Figures 6 and 7 highlights the
downward movement of the locator 202, which fits 1into the seats of the die 201, and
the reduction (but not the cancellation) of the gap G.

In this step, the outer surface of the locator 202 engages the inner edge of the hole T2
of the lamination B, determining the fine alignment thereof with the axis O of the die
201. To avoid harmful mechanical interference, the lower portions of the locator 202
are flared or slightly tapered.

In the subsequent step, shown in Figure 8, the tool 200 is definitively closed, 1.e. the
upper portion U 1s completely lowered against the lower portion L, cancelling the
gap G. As can be seen by comparing Figures 7 and 8, the distance H is reduced due
to the further lowering of the portion U of the tool 200 which closes on the
lamination B. As described above, in the tool 200 no blanking of the lamination B 1s
performed, only fine centring of said lamination B, already provided with the hole T2
and the slots C, with respect to the axis O shown in Figure 9.

Subsequently to the closing shown in Figure 8, the tool 200 re-sets to the
configurations shown, in time sequence, in Figures 7, 6 and 35, so that it is ready for a
new operating cycle.

In the upstroke step of the upper portion U, i.e. during the steps shown 1n sequence 1n
Figures 7 and 6, the portions 203B of the stripper 203 intervene to prevent the
lamination B from lifting up together with the locator 202 due to mechanical
interference. When the portion U of the tool 200 is raised with respect to the portion
L, relative sliding of the locator 202 occurs with respect to the portions 203B of the
stripper 203. The locator 202 is raised with the portion U, while the stripper 203
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remains initially in the lowered position. In this way the intermediate portions 203B
between the circular sectors of the locator intervene to prevent raising of the
lamination B.

The lamination B cannot therefore remain jammed on the locator 202 and the tool
200 re-sets to the open configuration shown 1n Figure 5, ready for a new operating
cycle.

The advantages of the process and equipment 100, 200 according to the present
invention are evident. The lamination B undergoes a fine centring step before being
locked in the tool 100, 200 for blanking or for other operations, thus maximising
precision.

In addition to the embodiments shown on Figures 4 to 9, in which a circular centring
hole is used, other embodiments can be adopted according to the present invention to
perform centring of the blank. |

For example, Figure 10A represents a blank 400 in which a portion of substantially
rectangular shape, with rounded corners, has been previously removed inside the
profile which will become the lamination obtained as final product. The free space
401 in the blank 400 can thus be used as centring hole for the engagement of a
locating device 403 (Figures 10B and 10C) having the same shape of the centring
hole 401.

In the transverse section view of Figure 10B the stripper element 405 consists of a
single portion which encompasses completely the locating device 403. Alternatively,
as shown in Figure 10C, the stripper element can be made of a plurality of portions
406-409 which encompass the locating device 403.

In Figure 11A is shown a blank 500 in which another possible embodiment i1s
represented for a window 501 previously obtained by blanking inside the profile
which will become the lamination obtained as final product. The free space 501 in
the blank 500 can thus be used as centring hole for the engagement of a locating
device 503 as that shown in transverse section on Figures 11B and 11C, 1.e. a
locating device having the same shape of the centring hole 501.

In the transverse section view of Figure 11B the stripper element 505 consists 1n this

case too of a single portion which encompasses completely the locating device 503.
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Alternatively, as ‘shown in Figure 11C, the stripper element can be made of a
plurality of portions 506-509 which encompass the locating device 503.

Figures 12A-12D show for exemplary purpose some blanks 600, 700, 800 and 900 1n
which windows 601, 701, 801 and 901 of typical shape that can be found in the
production of laminations for electrical motors have been previously obtained by
blanking. The principles of the present invention are applicable to any form of the
centring hole obtained inside the blank, also in case where the shape ot the centring

hole does not have central symmetry, as for example that identified with 901 1n

Figure 12D.
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CLAIMS:

1. A process for positioning a blank (B) in a tool (100, 200) for blanking and/or
stamping laminations, said tool having a first portion (U) including at least one locating
device (103) for centering said blank (B) and at least one stripper element (105) for
separating said blank (B) from said at least one locating device (103), and a second portion
(L) including at least one die (101) with respect to which the centering of said blank (B) is
performed, the process including the steps of:

feeding a blank (B) to the tool between said at least one locating device (103) and
the die (101);

centering said blank (B) with respect to said die (101) by bringing said at least one
locating device (103) in engagement with at least one centering hole in said blank (B);

closing said tool (100, 200) by approaching to each other said first portion (U) and
said second portion (L);

performing at least one operation of stamping and/or blanking on said blank (B):

opening said tool by moving away from each other said first portion (U) and said
second portion (L); and

operating said stripper element (105) to separate said blank (B) from said at least
one locating device (103) before further advancing said blank (B),
wherein said at least one locating device (103) has an engaging portion having shape and
dimensions so as to engage the contour of said at least one centering hole formed by the
removal of a portion previously blanked from said blank (B), characterised in that said at
least one centering hole is placed inside the profile of the lamination obtained as final
product and wherein said at least one stripper element (105) includes one or more portions
adjacent to said at least one locating device (103) along its contour.

2. The process as claimed in claim 1 wherein, in said centering step, said
locating device (103) engages with said blank (B) in advance with respect to the moment

when said stripper element (105) engages said blank (B).
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3. The process as claimed in claim 1, wherein the tool is provided with at |least
one punch (102) to stamp and/or blank a portion (T1) of said blank (B), and wherein said
locating device (103) engages with said blank (B) in advance with respect {o the moment
when the punch (102) engages the blank (B), and the stripper element (105) engages with

sald blank (B) simultaneously with said punch (102) or at a later stage.

4. The process as claimed in claim 1, wherein said locating device (103)

performs fine centering of said blank (B) before closing said tool.

5. The process as claimed in claim 4, wherein said locating device (103)

performs said fine centering before said punch (102) comes into contact with said blank (B).

6. The process as claimed in any one of claims 1-5, wherein said locating device
(103) is operated automatically and its movement is synchronised with the portion (U) of the

tool in which the punch (102) is housed.

7. The process as claimed in any one of claims 1-6, wherein said blanked

portion (T1) is continuous or formed of a plurality of separate portions.

8. An apparatus for positioning a blank (B) in a tool (100, 200) for blanking
and/or stamping laminations, said tool having a first portion (U) including at least one
locating device (103) for centering said blank (B) and at least one stripper element (1095) for
separating said blank (B) from said at least one locating device (103), and a second portion
(L) including at least one die (101) with respect to which the centering of said blank (B) is
performed, wherein said at least one locating device (103) has an engaging portion having
shape and dimensions so as to engage the contour of said at least one centering hole
formed by the removal of a portion previously blanked from said blank (B), characterised in
that said at least one centering hole is placed inside the profile of the lamination obtained as
final product, and wherein said at least one stripper element (105) includes one or more

portions adjacent to said at least one locating device (103) along its contour.
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9. The apparatus as claimed in claim 8, wherein said locating device (103) Is
operated automatically, in the same stamping and/or blanking cycle, to engage with said
blank (B) in advance with respect to the moment when said stripper element (105) engages
the blank (B).

10. The apparatus as claimed in claim 8, wherein at least one punch (102) is
provided for penetrating at least partially the die (101) to blank a portion (T1) of the blank (B)
and in that said locating device (103) engages said blank (B) in advance with respect to the
moment when the punch (102) engages the blank (B) and the stripper element (105)

engages said biank (B) simultaneously with said punch (102) or at a later stage.
1. The apparatus as claimed in claim 8, wherein the actuator member (104) of

said locating device (103) is synchronised with the actuator member of the punch (102)

and/or the relative portion of the tool.

19



CA 02715708 2010-08-16
WO 2009/104084 , PCT/IB2009/000315

. - 1/5
IO I ONN
I |

4
RAX
NN MO
b# ‘i Py ‘.d

-
x

g

105
02a
/4 Le

PR
|

I '
e e S
1 ._'.;\: R : ’\\
1 N N
AN '
N
e
_':\‘
. oy
ah g
v e
1;\:-

v

SOV

\\‘\

.
L ]

A |
S
4
N
X
>
N
L]

L)
' |

N
y
A
Y
Y
S
A Y
a
~
o
N
..I

S

-:‘:.:
lli‘f.‘
+ i b d
- =

1. v 4 [
o -

o K
":‘: . ‘8
. *+n_p \’. . r ‘..'.‘l'
Y R .3 6.1 0.0 031
-‘J‘ G."’-."I."b..-“

SLDE A O M LN
¥ ‘~.'!’l‘!‘.‘l".\"
-.‘. - ’-. & ‘.“’.“l
N ,l'l .Q"' . rNF

N
:a;s:- ‘Q.:-:‘;t:n; t:o;b
“r UMM M

13

FIG. 1

' . > N ' m o :
% V/:ﬁ/ 10 9 5
7. /7 ' |

Y

AL
%

\

“
A\
\

—— W \NMNN OB

-\
o
<

§
\
.

)

.

\
S

NN
T —
R

S
o

s \\\/A -
TR R \\\

TSN N

e \\\}\\\\\\\ -
. D
et / /

A

\‘
AR A

7
A -,l"."
4 LT Rl Ty v
. ’/a‘d"‘fv:'-;{:’:t‘.

AN RA NN

3




CA 02715708 2010-08-16

PCT/IB2009/000315

WO 2009/104084

TZ

FIG. 3
FIG. 4

»
...........

S

. = [
- - A - - -
O e Ja

NSNS =
———
N

LA ’
..............

iiiiiiii
..........

2N

£
AANNANNR

nr-.

\

DA

h BT,
Dagpt. .u..\(\.-\\\

N\

. U U, W s ¥ I

\

\\

\

\

N

— TGP T —

ST

- -ty fep iy, =
-
A2




CA 02715708 2010-08-16
WO 2009/104084 PCT/IB2009/000315

\/

/////%u /

3/5

-
-

_

‘‘‘‘‘

S ﬂﬁ\\\iy/ \I'////I/ 7 r c?
\  al=’ 5
._ . $
///’M/\ _
/I,';, \\\[ '/ é
32
ﬁ

o

>,

LL.

L
o

{®;

O

LL.

I/ﬁ.&,

FIG, 5




CA 02715708 2010-08-16

PCT/IB2009/000315

WO 2009/104084

4/5

oy = 0
1
o~ ) N
5 SO G« s 0 e & IO -l e N S 2 | ot;za;i;f.g!;iofoiioj
¥

12

0 A,
‘7 Y, : 2 & W . B -
y 4 @’4& g 7 4
| D % .\

7, Awsw o oY // \ ir,
7
¢

%
. \\ % “ »
¥ % ’ el
\x\\w\\\ S
7 \\ .
7
7 s
.
7 7 .

L 7 o
7 N AR
Z \ Z /
7 4 // o
\ \ RN .
% y Z O RLLL LY oD | A
.\ /2 "
s /m
/ Y * \\\N\w« /

?
4

‘e
/
£

%
7 \gﬁf W\
7

w
m
:
m
|
i
m
m
|
m
|
w
m
m
m
J

S NN N O N S O S-es Wit e-a U S-eiih I S0 0

9

FIG




b

CA 02715708 2010-08-16

WO 2009/104084 PCT/IB2009/000315
5/5
401
400 |
N/ \
% j,/’§
k\\\\\:\“@
Fig. 10A
501
500
600 700
301
800 500

901

Fig. 12C - Fig. 12D



SN

, 7
nr
[
vl / /.;:’ /4 /
' y
9’ l{ ",;;' /
(

‘‘‘‘‘‘‘‘‘‘‘‘

. ‘
LLLLLLLLLL
..........
""""""""

111111111
"""""""""

LN |
............

1059
A0F

407

oV



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - abstract drawing

