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(54) Device to settle an uniform layer of powder on a metallic layer

(57)  Device for settling an uniform layer of powder
on a metal strip comprising at least a means for holding
and supplying the powder (1), a system for advancing
the strip (3) and characterized in that said means for hold-
ing and supplying the powder (1) comprises an outflow
channel (8) with rectangular section which becomes nar-

rower while approaching to the outflow section and fur-
ther characterized in that said system for advancing the
strip (3) comprises a stationary blade (9) which levels the
powder settled on the strip surface (7) so that it is uniform
and planar.
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Description

[0001] The presentinvention relates to a newly innerly
designed and built device, able to settle an uniform layer
of powder of bronze or other metals on a support surface.
The support surface is represented by a metal strip in
copper clad steel, on which the bronze powder is applied
in order to obtain a multilayer final product to be used,
for example, for the production of friction bearings. At the
state of the art, there are known methods for the appli-
cation of bronze powders on metal foils in order to obtain
a multilayer product to be used in the field of friction bear-
ings. An example of such application is provided in the
US patent application n® US6042778, where there is de-
scribed a method for the formation of a multilayer product.
According to such technology, a thin layer of bronze pow-
der is applied on the laminated metal support. In the fol-
lowing, such product is sintered and compacted so that
it forms a layer with predetermined thickness (up to 20
weight percent). Another example is represented by the
international patent application n® WO2008191592 A1
where there is described a multilayer product obtained
by binding a layer of bronze powder on the metal plate,
by means of a bonding agent and in the following it is
laminated and dried.

[0002] Another example is represented by the US pat-
ent application n® US2910040 where it is described a
device which makes an adhesion, of "coating kind", of a
coating on a stripe of other material in order to obtain
sheets having an uniform coating layer. The coating is
preferably subjected to vibrations, in particular coming
from the blade spreading the coating.

[0003] However, the known methods do not provide
indications concerning the features of the settled layer,
in particular those relative to uniformity and homogeneity.
[0004] The presentinvention provides to apply a layer
of powder on a metal surface using a new device which
distributes a powder based on bronze or other substanc-
es on a metal strip, in an uniform, homogeneous and
planar way with respect to the support condition, with
modifiable thickness according to the needs. The adhe-
sion does not occur by "coating" but by means of a sin-
tering method which follows the powder deposit.

[0005] Said device comprises means for supplying the
powder, provided with a particularly shaped outflow
channel and leveling means for the settled layer. Accord-
ing to another embodiment, the device comprises a mi-
crometric adjusting system able to determine the thick-
ness, the quantity, the planarity of the bronze powder to
be settled on the metal surface, able to determine the
peculiarity of the same product.

[0006] These and other advantages will be clearer in
the detailed description of the invention, which will spe-
cifically refer to drawings 1-5, figures 1-6, in which there
is shown an absolutely not limiting embodiment of the
invention.

[0007] In particular:
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- fig. 1 shows an axonometric view of an example of
device according to the invention as a whole;

- fig. 2 shows a plan view scheme of the advancing
system of the metal strip;

- fig. 3 shows a frontal view scheme of the advancing
system of the metal strip;

- fig. 4 shows a section view of the advancing system
of the metal strip;

- fig. 5 shows a detail of the blade which levels the
powder on the metal strip surface;

- fig. 6 shows a detail of the upper holding and sup-
plying hopper of the powder.

[0008] Referring to said figures, the device according
to the present invention is provided with many elements
as awhole and comprises: an upper hopper 1 for holding
and supplying the powder, which is supported on a sup-
port structure 2, positioned on the advancing system of
the metal strip 3, a lower hopper 4 for collecting the ex-
cessive powder and a container 5 for recovering the ex-
cessive powder, which can be simply extracted. Said ad-
vancing system of the metal strip 3 is positioned on the
support structure 6, is adjustable in height and having
anti-vibrant supporting feet, to which itis constrained the
lower hopper 4.

[0009] The powder contained in the upper hopper 1
goes down for gravity through an outflow channel 8 on
the metal strip 7. Said outflow channel 8 has a rectangular
section, which becomes narrower while approaching to
the outflow section.

[0010] According to a preferred embodiment, the
length of said rectangular outflow section 8 is approxi-
mately equal as the width of the metal strip and its width
is equal to about 3 mm. The latter dimension is optimized
in order to accompany the powder the nearest possible
to the metal plate so that the powder particles are not
dispersed.

[0011] Said steel strip 7, coil shaped at the beginning,
after being unwound by an unwinding reel and succes-
sively straightened, passes in an advancing system of
the strip 3 and proceeds constantly. Here, the steel strip
7 is supported on a series of rolls 11 and is further guided
by an upper roll 13 up to meet a blade 9 which levels the
powder on the surface of the metal strip 7 in a homoge-
neous and planar way with respect to the same surface
of the strip. The blade 9 shown in detail in fig. 5 has a
slightly convex shape according to its length, so that it is
slightly nearer to the metal strip in its central portion than
toits periphery. The blade, when positioned at the desired
distance, is stationary and so vibration free. It has a con-
tact layer in strong metal and its working temperature is
the ambientone. Its particular configuration allows further
to improve the distribution of the powder on the strip,
since the slight vibrations which, in any case, are origi-
nated from the device movement, tend to bring the pow-
der to the center of the same metal plate.

[0012] Said metal strip 7 has to planar and perfectly
clean, before the powder is settled thereon.
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[0013] A lower hopper 4 for collecting powder allows
to recover the excessive powder which falls after being
leveled by the blade 9 and precipitates in the collection
container 5.

[0014] The upperroll 13 and the blade 9 are controlled
with micrometric actuation devices 12 and it is possible
to move them both upwards and downwards. They can
be controlled also for the parallel movement or only from
the desired side, remaining in the fixed position from the
opposite side. The moving of these two micrometric ac-
tuation devices 12 varies while the desired thickness var-
ies and the position is controlled by means of millesimal
digital comparators arranged on each side, two for the
blade 9 and two for the roll 13.

[0015] In the following the strip meets grooved and
cushioned wheels 14, which guide it laterally and avoid
that the just settled powder layer is ruined by contact with
other surfaces; the position of said wheels cannot be con-
trolled.

[0016] The thus obtained strip is characterized by an
homogeneous bronze layer with controlled thickness,
which is uniform and co-planar to the metal support,
which is then suitable to be used as friction bearing.

Claims

1. Device for settling an uniform layer of powder on a
metal strip comprising at least a means for holding
and supplying the powder (1), a system for advanc-
ing the strip (3) and characterized in that said
means for holding and supplying the powder (1) com-
prises an outflow channel (8) with rectangular sec-
tion which becomes narrower while approaching to
the outflow section and further characterized in that
said system for advancing the strip (3) comprises a
stationary blade (9) which levels the powder settled
onthe strip surface (7) sothatitis uniform and planar.

2. Device according to claim 1, wherein said system
for advancing the strip (3) comprises a plurality of
rolls (11), on which said strip (7) and an upper roll
(13) are supported with guide function.

3. Device according to claim 2, wherein said upper roll
(13) and said blade (9) are controlled by micrometric
actuation devices (12), to obtain various thickness-
es.

4. Device according to any one of the preceding claims,
wherein said outflow channel (8) with rectangular
section has alength approximately equal to the width
of the metal strip and a width equal to about 3 mm.

5. Device according to any one of the preceding claims,
wherein said blade (9) has a slightly convex shape
according to its length, so that it is slightly nearer to
the metal strip in its central portion than to its periph-
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ery.

Device according to any one of the preceding claims,
wherein said means for holding and supplying the
powder (1) is an upper hopper.

Device according to any one of the preceding claims,
wherein said strip (7) meets grooved and cushioned
wheels (14) which guide it laterally and avoid that
the just settled powder layer is ruined by contact.

Device according to any one of the preceding claims,
further comprising a lower hopper (4) for collecting
the excessive powder and a container (5) for recov-
ering the excessive powder.
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