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(54) A machine for making three-dimensional objects from powdered materials

(57) A machine (1) for making three-dimensional ob-
jects from powdered materials comprises a main body
(3) comprising a growing cavity (5) in which a growing
platform (7) for growing the object to be produced is sli-
dably inserted. Moreover, the machine comprises depos-
iting means (11) operatively associated with the growing
cavity (5) for depositing a succession of layers of pow-
dered materials on the growing platform (7) and an elec-

tromagnetic radiation device (18) designed for focusing
a beam of electromagnetic radiation on predetermined
zones of each layer of powder deposited. The machine
also comprises an annular base body (19) which can be
operatively associated with the growing cavity (5) of the
main body (3) for forming a narrowing of the growing
cavity (5). The growing platform (7) is interchangeable
for adapting to the narrowing of the growing cavity (5).
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Description

[0001] This invention relates to a machine for making
three-dimensional objects from powdered materials. In
particular, this invention belongs to the industrial sector
of laser sintering of powdered materials for creating
three-dimensional objects.
[0002] As is known, the sintering process consists of
transforming powdered material into a solid end product,
by means of a thermal treatment carried out by irradiating
the powder with a laser beam for a predetermined period
of time, until the granules of powder have fused together.
[0003] Laser sintering is used in many industrial sec-
tors for making objects, even with complex shapes, in a
rapid way, more economical than normal metal fusion
processes. Laser sintering is applied in particular in the
sector of jewellery and dental prostheses, as well as in
the technical field of prototype production.
[0004] It is known that a machine for laser sintering of
powdered materials comprises the following mechanical
parts:

- a working surface in which a growing cavity is made;
- a platform for growing the end product, slidably in-

serted in the growing cavity and movable between
a plurality of different positions;

- depositing means for distributing a thin layer of pow-
der on the growing platform;

- a laser focused on the zones covered by the layer
of powder, until the granules of powder have fused
together.

[0005] According to the prior art, document EP946325
describes a method for making an object by depositing,
one after another, layers of powdered materials on a
growing platform. In particular, the method comprises de-
positing a first layer of powder on the growing platform
and focusing a laser beam on predetermines zones of
said layer, until a temperature is reached which is suitable
for causing the granules of powder to fuse together, be-
fore depositing the next layer.
[0006] Precisely, the sintering process is normally car-
ried out as follows:

- lowering of the growing platform relative to the work-
ing surface;

- filling the area present between the growing platform
and the working surface in such a way as to achieve
levelling of the layer of powder with the working sur-
face;

- passage with the laser over the zones covered by
the layer of powder;

- repetition of lowering of the platform, filling and of
passage of the laser until a three-dimensional object
has been formed.

[0007] Moreover, the laser beam is guided on each
layer of powder according to the instructions sent by a

processing unit. In particular, the processing unit sends
the instructions based on a three-dimensional CAD mod-
el of the object to be made, in such a way that the granules
of powder of each layer are fused with the granules of
powder of the layer below.
[0008] Hereinafter the area present between the grow-
ing platform and the working surface shall be referred to
as the "growing space". In use, the growing space in-
creases during the sintering process due to the lowering
of the growing platform.
[0009] However, this prior art technique has several
disadvantages.
[0010] In fact, the method comprises filling the growing
space with powdered materials irrespective of the dimen-
sions of the object to be made. In other words, the object
to be made could have dimensions much smaller than
the growing space defined at the end of the sintering
process.
[0011] Therefore, to make the three-dimensional ob-
ject it is often necessary to use a quantity of powdered
materials which is much greater than that necessary for
making the object. In fact, according to the prior art, the
quantity of powdered materials is only linked to the di-
mensions of the growing space.
[0012] In that way, to make an object it is often neces-
sary to have a quantity of powder which is much larger
than the quantity of powder needed for the fusion to form
the object. That subject becomes even more relevant if
the machine is produced for making valuable objects
such as dental prostheses or jewellery made of precious
material. In fact, in such cases, the powdered materials
are very expensive, and the use of a lot of powder can
lead to a considerable increase in the final costs of the
object made.
[0013] It should also be noticed that at the end of the
sintering process, the remaining powder present in the
growing space (in which the object made is immersed)
can only be recovered after it has undergone a sieving
process to eliminate agglomerated particles. In other
words, recovery of the remaining powder is time consum-
ing and expensive.
[0014] In this situation, the aim of this invention is to
provide a machine which overcomes the above-men-
tioned disadvantages.
[0015] In particular, the aim of this invention is to pro-
vide a machine which allows the variation of the quantity
of powdered materials to be used for sintering depending
on the dimensions of the object to be made.
[0016] It is also the aim of this invention to reduce wast-
ed remaining powder in the growing space after the sin-
tering process.
[0017] Finally, this invention has for an aim to reduce
the costs of making objects, in particular valuable objects,
obtained by means of sintering. The aims indicated are
substantially achieved by a machine for making three-
dimensional objects from powdered materials as de-
scribed in the appended claims.
[0018] Further features and the advantages of this in-
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vention are more apparent from the detailed description
which follows of a preferred but non-limiting embodiment
of a machine for making three-dimensional objects from
powdered materials as illustrated in the accompanying
drawings, in which:

- Figure 1 is an axonometric view of a machine ac-
cording to this invention in a first operating condition;

- Figure 2 is an axonometric view of the machine of
Figure 1 in a second operating condition;

- Figure 3 is an axonometric top view of a detail of the
machine of Figure 1;

- Figure 4 is an axonometric bottom view of the detail
illustrated in Figure 3;

- Figure 5 is a front view of a cross-section of the detail
illustrated in Figure 3;

- Figure 6 is a front view of a detail of the detail illus-
trated in Figure 3;

- Figure 7 is an axonometric enlarged bottom view of
the detail illustrated in Figure 6; and

- Figure 8 is an axonometric view of a cross-section
of a detail of the machine illustrated in Figure 2.

[0019] With reference to the accompanying drawings,
the numeral 1 denotes in its entirety a machine for making
three-dimensional objects from powdered materials in
accordance with this invention.
[0020] As shown in Figure 1, the machine 1 comprises
a supporting structure 2 on which a main body 3 is mount-
ed. The main body 3 comprises a working surface 4 in
which cavities are made. Preferably, the working surface
4 is at least mainly flat so as to favour the movement of
the powdered materials from one cavity to another.
[0021] Precisely, the main body 3 comprises a growing
cavity 5 extending along a main direction of extension 6.
In the preferred embodiment illustrated in the accompa-
nying drawings, the main direction of extension 6 is trans-
versal, preferably orthogonal, to the working surface 4.
Advantageously, the growing cavity 5 forms, inside it, a
growing space in which the three-dimensional object to
be made is produced.
[0022] In particular, the machine 1 comprises a grow-
ing platform 7 for growing the object to be produced, sl-
idably inserted in the growing cavity 5 of the main body
3 and movable along the main direction of extension 6
between a plurality of operating positions. In other words,
the growing space is the area between the growing plat-
form 7 and the working surface 4. In other words, the
growing space is variable during use of the machine 1
depending on the movements of the growing platform 7.
[0023] Moreover, the machine 1 comprises movement
means 8 suitably connected to the growing platform 7 for
moving it.
[0024] As is explained in more detail below, the move-
ment means 8 comprise a supporting portion 9 extending
inside the growing cavity 5 and release means 10 inter-
posed between the supporting portion 9 and the rest of

the movement means 8 for releasing the supporting por-
tion 9 relative to the movement means 8. The growing
platform 7 is fixed to the supporting portion 9 for moving
the growing platform 7.
[0025] Moreover, the machine 1 comprises depositing
means 11 operatively associated with the growing cavity
5 for depositing a succession of layers of powdered ma-
terials on the growing platform 7.
[0026] In particular, as shown in Figure 1, the depos-
iting means 11 comprise a containment cavity 12 for the
powdered materials which is made in the main body 3.
It is now clear that the two cavities initially mentioned are
the growing cavity 5 and the containment cavity 12.
[0027] Preferably, the containment cavity 12 extends
along a principal direction of extension 13. Said principal
direction of extension 13 is substantially parallel with the
main direction of extension 6. In other words, the growing
cavity 5 and the growing cavity 5 are made one after
another along the working surface 4. Precisely, the grow-
ing cavity 5 and the growing cavity 5 are positioned one
after another along the working surface 4 in a working
direction transversal to the principal direction of exten-
sion 13. In the preferred embodiment, the growing cavity
5 and the growing cavity 5 are positioned one after an-
other along the working surface 4 in a working direction
perpendicular to the principal direction of extension 13.
Moreover, the depositing means 11 comprise a contain-
ment platform 14 for containing the powdered materials,
slidably inserted in the containment cavity 12 of the main
body 3 and movable between a plurality of operating po-
sitions. In particular, the containment platform 14 is mov-
able parallel with the main direction of extension 6 be-
tween a plurality of operating positions.
[0028] Advantageously, the containment cavity 12
forms a containment space in which the powdered ma-
terials to be sintered are stored.
[0029] In other words, the containment space is the
area between the containment platform 14 and the work-
ing surface 4. In yet other words, the containment space
is variable during use of the machine 1 depending on the
movements of the containment platform 14.
[0030] Precisely, during operation of the machine 1,
the containment platform 14 moves towards the working
surface 4, whilst the growing platform 7 moves away from
the working surface 4. In other words, during operation
of the machine 1, the containment space is reduced whilst
the growing space is increased.
[0031] Moreover, the depositing means 11 comprise
movement means 108 for moving the containment plat-
form 14.
[0032] As is explained in more detail below, the move-
ment means 108 of the containment platform 14 com-
prise a supporting portion 109 extending inside the con-
tainment cavity 12 and release means 110 interposed
between the supporting portion 109 and the rest of the
movement means 108 for releasing the supporting por-
tion 109 relative to the movement means 108. The con-
tainment platform 14 is fixed to the supporting portion
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109 for moving the containment platform 14.
[0033] Moreover, the depositing means 11 comprise a
trowel 15 movable from the containment cavity 12 to the
growing cavity 5, along a direction of movement 16 trans-
versal to the main direction of extension 6, for transferring
the powdered materials from the containment cavity 12
to the growing cavity 5. Preferably, the trowel 15 moves
along a direction of movement 16 perpendicular to the
main direction of extension 6. Furthermore, as can be
seen in Figure 1, the trowel 15 extends on the working
surface 4 and covers the entire width of the two cavities
measured transversely to the direction of movement 16
of the trowel 15. Moreover, the trowel 15 comprises a
flexible portion 17 in contact with the working surface 4.
In that way, during operation of the machine 1, the con-
tainment platform 14 moves towards the working surface
4 in such a way as to make a predetermined quantity of
powdered materials come out, and the passage of the
trowel 15 transfers the powdered materials into the grow-
ing cavity 5.
[0034] The trowel 15 is not described in more detail
below, since it is of the type known in the sector.
[0035] Moreover, the machine 1 comprises an electro-
magnetic radiation device 18 operatively associated with
the growing platform 7 and designed for focusing a beam
of electromagnetic radiation on predetermined zones of
each layer of deposited powder until joining together of
the granules of powdered materials is achieved. In par-
ticular, the electromagnetic radiation device 18 is con-
nected to the supporting structure 2 of the machine 1 and
is facing the growing cavity 5. Precisely, the electromag-
netic radiation device 18 is facing the growing cavity 5
on the working surface 4 side. Moreover, the electromag-
netic radiation device 18 is spaced from the growing cav-
ity 5 in a direction defined by the continuation of the main
direction of extension 6 above the working surface 4.
Said electromagnetic radiation device 18 comprises a
focusing system using lenses for improving the directing
and concentration of the laser beam on the layers of pow-
dered materials.
[0036] Preferably, the electromagnetic radiation de-
vice 18 is a laser device.
[0037] The electromagnetic radiation device 18 is not
described in more detail below, since it is of the type
known in the sector.
[0038] According to this invention, the machine 1 com-
prises an annular base body 19 which can be operatively
associated with the growing cavity 5 of the main body 3
for forming a narrowing of the growing cavity 5. The grow-
ing platform 7 is interchangeable for adapting to the nar-
rowing of the growing cavity 5.
[0039] In other words, the annular base body 19 is
formed by its lateral wall which has a predetermined thick-
ness. Said thickness of the lateral wall defines the nar-
rowing of the growing cavity 5.
[0040] In particular, the machine 1 is configurable be-
tween a first operating condition in which the annular
base body 19 is inserted in the growing cavity 5 (Figures

1, 3-6) and a second operating condition in which the
annular base body 19 is removed from the growing cavity
5 (Figures 2 and 8). In particular, the growing cavity 5
comprises an inner surface and the annular body com-
prises an outer surface which is shaped to match the
inner surface of the growing cavity 5.
[0041] In that way, during the first operating condition,
the outer surface of the annular body is in contact with
the inner surface of the growing cavity 5 (Figure 5).
[0042] Preferably, the interchangeable growing plat-
form 7 is shaped to match the growing cavity 5 of the
main body 3 or the narrowing of the growing cavity 5
depending on the machine 1 operating condition.
[0043] For example, if the machine 1 is in the first op-
erating condition the growing platform 7 is shaped to
match an inner surface of the annular base body 19 (Fig-
ure 5). If the machine 1 is in the second operating con-
dition the growing platform 7 is shaped to match the grow-
ing cavity 5 (Figure 8).
[0044] It should be noticed that the interchangeable
growing platform 7 is shaped to match the growing cavity
5 of the main body 3 or the narrowing of the growing
cavity 5 with reference to a direction orthogonal to the
main direction of extension 6. In other words, the inter-
changeable growing platform 7 adheres laterally to the
inner surface of the growing cavity 5 or to the inner sur-
face of the annular base body 19 in such a way as to
avoid the passage of powdered materials from the grow-
ing platform 7 to a rear part of it.
[0045] Moreover, Figures 5 and 8 show how the grow-
ing cavity 5 of the main body 3 forms a channel passing
through the main body 3 and extending along the main
direction of extension 6 between an inlet end 20 of the
powdered materials and a mounting end 21 for mounting
the annular base body 19, opposite to the inlet end 20.
In particular, the inlet end 20 of the growing cavity 5 is
positioned at the working surface 4 and is level with it. It
should be noticed that the annular base body 19 is in-
serted in the growing cavity 5 through the mounting end
21 during the passage from the second operating condi-
tion to the first operating condition.
[0046] Similarly, the annular base body 19 forms an
internal through channel extending from an inlet opening
22 for the powdered materials and a connection opening
23 for the movement means 8. In that way, during the
first operating condition, the inlet opening 22 is positioned
at the inlet end 20 of the growing cavity 5, and the con-
nection opening 23 is positioned at the mounting end 21
of the growing cavity 5.
[0047] In addition, the annular base body 19 comprises
a pierced upper apron 24 forming the inlet opening 22.
Preferably, said apron 24 is shaped to match the growing
cavity 5. In addition, the apron 24 is connected to the rest
of the annular base body 19 by connecting means 25
(Figure 7). The connecting means 25 comprise at least
one hollow 26 made in the outer surface of the annular
base body 19, at least one connecting hole 27 extending
from the hollow 26 towards the inlet opening 22 and at
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least one connecting screw which is screwed into the
connecting hole for connecting the apron 24 to the rest
of the annular body.
[0048] Moreover, the machine 1 comprises fastening
means 28 interposed between the annular base body 19
and the main body 3 for fixing the annular base body 19
to the main body 3. Preferably, as shown in Figure 3, the
fastening means 28 comprise a flange 29 of the annular
base body 19 formed at the connection opening 23. Said
flange 29 extends outwards from the annular base body
19 relative to the main direction of extension 6.
[0049] Moreover, the flange 29 comprises a plurality
of through holes 30 (part of the fastening means 28) and
the main body 3 comprises respective threaded holes 31
(part of the fastening means 28) which, in use, are aligned
with the through holes of the flange 29. In other words,
the threaded holes 31 are aligned with the through holes
30 of the flange 29 during the first operating condition.
In addition, the fastening means 28 comprise screws
which can be inserted in the through holes 30 of the flange
29 and screwed into the threaded holes 31 of the main
body 3 for connecting the annular base body 19 to the
main body 3.
[0050] Moreover, the movement means 8 comprise a
supporting portion 9 of the growing platform 7 extending
in the growing cavity 5 through the mounting end 21 and
connected to the rest of the movement means 8 for trans-
mitting motion to the growing platform 7. In particular, as
shown in Figure 5, the supporting portion 9 extends along
the main direction of extension 6 between a relative sup-
porting end 32 connected to the growing platform 7 and
a relative connecting end 33 connected to the rest of the
movement means 8. In that way, during use, the growing
platform 7 moves together with the supporting portion 9.
[0051] The growing platform 7 is coupled to the sup-
porting portion 9 by a reversible coupling unit.
[0052] It should be noticed that, during the second op-
erating condition, the supporting portion 9 extends inside
the growing cavity 5, whilst during the first operating con-
dition the supporting portion 9 extends inside the nar-
rowed growing cavity 5. In other words, during the first
operating condition, the supporting portion 9 extends in-
side the annular base body 19.
[0053] Moreover, the machine 1 comprises sealing
means 34 positioned around the supporting portion 9 and
abutting the inner surface of the annular base body 19
to form a seal between the supporting portion 9 and the
annular base body 19. Said sealing means 34 comprise
at least one seat made in the supporting portion 9 and
extending annularly around it, and a respective annular
gasket mounted in the seat.
[0054] Moreover, the supporting portion 9 is inter-
changeable for adapting to the narrowing of the growing
cavity 5. For example, during the first operating condition,
the supporting portion 9 is shaped to match the inner
surface of the annular base body 19. During the second
operating condition, the supporting portion 9 is shaped
to match the inner surface of the growing cavity 5.

[0055] It should be noticed that the term "annular base
body 19" refers to a body with any form having a shape
which surrounds an inner area. In other words, the an-
nular base body 19 may have any shape, for example
circular, square, hexagonal, rhomboid, etc. Preferably,
the annular base body 19 has a circular shape. Obvious-
ly, the periphery of the growing platform 7 is shaped to
match the annular base body 19 during the second op-
erating condition.
[0056] In addition, the supporting portion 9 has an outer
shape which is, at least partly, cylindrical and shaped to
match the annular base body 19. In other words, the inner
surface of the annular base body 19 is cylindrical. It
should be noticed that the movement means 8 comprise
anti-rotational means 35 interposed between the sup-
porting portion 9 and the annular base body 19 for pre-
venting the rotation of the supporting portion 9 relative
to the annular base body 19.
[0057] In fact, during the movement of the growing plat-
form 7 and of the related supporting portion 9 a rotary
movement could be produced (if the supporting portion
9 has a cylindrical outer shape which is shaped to match
the inner surface of the cylindrical annular base body 19)
between the growing platform 7 and the supporting por-
tion 9. Therefore, the anti-rotational means 35 are used
to eliminate any rotary components of movement which
may arise between the growing platform 7 and the sup-
porting portion 9.
[0058] In particular, the anti-rotational means 35 are
formed by a first flat surface of the inner surface of the
annular body and by a second flat surface of the outer
surface of the supporting portion 9. Said first flat surface
and said second flat surface being in sliding contact with
each other.
[0059] Preferably, Figure 4 shows how the anti-rota-
tional means 35 comprise a through slot 36 made in the
lateral wall of the annular base body 19 and a plate 37
mounted in said through slot 36 and fixed to the annular
body. The plate 37 forms, inside the annular body, the
first flat surface.
[0060] As already indicated, the movement means 8
comprise release means 10 interposed between the sup-
porting portion 9 and the rest of the movement means 8
for allowing the extraction of the annular base body 19.
Moreover, the movement means 8 comprise a worm
screw 38 extending between a relative first portion oper-
atively connected to the growing platform 7 and a relative
second portion operatively engaged with a gear wheel.
The gear wheel is connected to an electric motor 39
(which is also part of the movement means 8) for moving
the worm screw 38.
[0061] In detail, Figure 4 shows how the release means
10 comprise a connecting hole 40 made in the supporting
portion 9 at the connecting end 33 in which part of the
first portion of the worm screw 38 is inserted. Moreover,
the release means 10 comprise a fixing bolt operatively
associated with the connecting hole 40 for locking the
worm screw 38 in position.
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[0062] In that way, during operation of the machine 1,
the movement of the worm screw 38 along the main di-
rection of extension 6 moves the supporting portion 9
and consequently the growing platform 7.
[0063] Moreover, the main body 3 of the machine 1 is
slidable relative to the worm screw 38 and to the motor
in a direction perpendicular to the main direction of ex-
tension 6. In particular, the main body 3 is movable be-
tween an operating condition in which it is positioned
close to a motor-driven part of the movement means 8
and a home condition in which it is spaced from the motor-
driven part of the movement means 8 in such a way as
to associate or disassociate the annular body relative to
the growing cavity 5. Preferably, said motor-driven part
of the movement means 8 comprises the worm screw 38
and the electric motor 39.
[0064] Figure 1 shows how the supporting structure 2
comprises two supports 41 on which the main body 3 is
slidably mounted.
[0065] In use, observing the machine 1 from the front,
the main direction of extension 6 of the growing cavity 5
extends substantially vertically and the working surface
4 is substantially horizontal. In that viewpoint, the elec-
tromagnetic radiation device 18 is positioned above the
main body 3 and the movement means 8 are positioned
below the main body 3. Precisely, the mounting end 21
of the growing cavity 5 is positioned below the main body
3.
[0066] In other words, the movement means 8, the
main body 3 and the electromagnetic radiation device 18
are vertically superposed from the bottom up.
[0067] Therefore, to extract the annular base body 19
from the growing cavity 5, the main body 3 must be offset
from the motor-driven part of the movement means 8.
[0068] Obviously, before moving the main body 3 from
the operating condition to the home condition, the sup-
porting portion 9 must be released from the rest of the
movement means 8 using the release means 10.
[0069] According to this invention, the machine 1 com-
prises an annular containment body 42 which can be
operatively associated with the containment cavity 12 of
the main body 3 for forming a narrowing of the contain-
ment cavity 12. In particular, the containment platform
14 is interchangeable for adapting to said narrowing of
the containment cavity 12.
[0070] It should be noticed that the annular contain-
ment body 42 has similar features to those of the annular
base body 19. Therefore, all of the features previously
described with reference to the annular base body 19
also apply regarding the annular containment body 42.
[0071] In other words, the annular base body 42 is
formed by its lateral wall which has a predetermined thick-
ness. Said thickness of the lateral wall defines the nar-
rowing of the containment cavity 12.
[0072] In particular, during the machine 1 first operat-
ing condition the annular base body 19 is inserted in the
growing cavity 5 and the annular containment body 42
is inserted in the containment cavity 12. In contrast, in

the second operating condition the annular base body
19 is removed from the growing cavity 5 (Figures 2 and
8) and the annular containment body 42 is removed from
the containment cavity 12.
[0073] In particular, the containment cavity 12 compris-
es an inner surface and the annular containment body
42 comprises an outer surface which is shaped to match
the inner surface of the containment cavity 12.
[0074] In that way, during the first operating condition,
the outer surface of the annular containment body 42 is
in contact with the inner surface of the containment cavity
12 (Figure 5).
[0075] Preferably, the interchangeable containment
platform 14 is shaped to match the containment cavity
12 of the main body 3 or the narrowing of the containment
cavity 12 depending on the machine 1 operating condi-
tion.
[0076] For example, if the machine 1 is in the first op-
erating condition the containment platform 14 is shaped
to match an inner surface of the annular containment
body 42 (Figure 5). If the machine 1 is in the second
operating condition the containment platform 14 is
shaped to match the containment cavity 12 (Figure 8).
[0077] It should be noticed that the interchangeable
containment platform 14 is shaped to match the contain-
ment cavity 12 of the main body 3 or the narrowing of the
containment cavity 12 with reference to a direction or-
thogonal to the principal direction of extension 13. In other
words, the interchangeable containment platform 14 ad-
heres laterally to the inner surface of the containment
cavity 12 or to the inner surface of the annular contain-
ment body 42 in such a way as to avoid the passage of
powdered materials from the containment platform 14 to
a rear part of it.
[0078] Moreover, Figures 5 and 8 show how the con-
tainment cavity 12 of the main body 3 forms a channel
passing through the main body 3 and extending along
the principal direction of extension 13 between an inlet
end 120 of the powdered materials and a mounting end
121 for mounting the annular containment body 42, op-
posite to the inlet end 120. In particular, the inlet end 120
of the containment cavity 12 is positioned at the working
surface 4 and is level with it. It should be noticed that the
annular containment body 42 is inserted in the contain-
ment cavity 12 through the mounting end 121 during the
passage from the second operating condition to the first
operating condition.
[0079] Similarly, the annular containment body 42
forms an internal through channel extending from an inlet
opening 122 for the powdered materials and a connection
opening 123 for the movement means 8. In that way,
during the first operating condition, the inlet opening 122
is positioned at the inlet end 120 of the containment cavity
12, and the connection opening 123 is positioned at the
mounting end 121 of the containment cavity 12.
[0080] In addition, the annular containment body 42
comprises a pierced upper apron 124 forming the inlet
opening 122. Preferably, said apron 124 is shaped to
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match the containment cavity 12. In addition, the apron
124 is connected to the rest of the annular containment
body 42 by connecting means 125 (Figure 7). The con-
necting means 125 comprise at least one hollow 126
made in the outer surface of the annular containment
body 42, at least one connecting hole 127 extending from
the hollow 126 towards the inlet opening 122 and at least
one connecting screw 128 which is screwed into the con-
necting hole 127 for connecting the apron 124 to the rest
of the containment body 12.
[0081] Moreover, the depositing means 11 comprises
fastening means 128 interposed between the annular
containment body 42 and the main body 3 for fixing the
annular containment body 42 to the main body 3. Pref-
erably, as shown in Figure 3, the fastening means 128
comprise a flange 129 of the annular containment body
42 formed at the connection opening 123. Said flange
129 extends outwards relative to the principal direction
of extension 13.
[0082] Moreover, the flange 129 comprises a plurality
of through holes 130 (part of the fastening means 128)
and the main body 3 comprises respective threaded
holes 131 (part of the fastening means 128) which, in
use, are aligned with the through holes of the flange 129.
In other words, the threaded holes 131 are aligned with
the through holes 130 of the flange 129 during the first
operating condition. In addition, the fastening means 128
comprise screws which can be inserted in the through
holes 130 of the flange 129 and screwed into the threaded
holes 131 of the main body 3 for connecting the annular
containment body 42 to the main body 3. Moreover, the
movement means 8 comprise a supporting portion 109
of the containment platform 14 extending in the contain-
ment cavity 12 through the mounting end 121 and con-
nected to the rest of the movement means 108 for trans-
mitting motion to the containment platform 14. In partic-
ular, as shown in Figure 5, the supporting portion 109
extends along the principal direction of extension 13 be-
tween a relative supporting end 132 connected to the
containment platform 14 and a relative connecting end
133 connected to the rest of the movement means 8. In
that way, during use, the containment platform 14 moves
together with the supporting portion 109.
[0083] The containment platform 14 is coupled to the
supporting portion 109 by a reversible coupling unit.
[0084] It should be noticed that, during the second op-
erating condition, the supporting portion 109 extends in-
side the containment cavity 12, whilst during the first op-
erating condition the supporting portion 109 extends in-
side the narrowed containment cavity 12. In other words,
during the first operating condition, the supporting portion
109 extends inside the annular containment body 42.
[0085] Moreover, the depositing means 11 comprise
sealing means 134 positioned around the supporting por-
tion 109 and abutting the inner surface of the annular
containment body 42 to form a seal between the support-
ing portion 109 and the annular containment body 42.
Said sealing means 34 comprise at least one seat made

in the supporting portion 9 and extending annularly
around it, and a respective annular gasket mounted in
the seat.
[0086] Moreover, the supporting portion 109 is inter-
changeable for adapting to the narrowing of the contain-
ment cavity 12. For example, during the first operating
condition, the supporting portion 109 is shaped to match
the inner surface of the annular containment body 42.
During the second operating condition, the supporting
portion 109 is shaped to match the inner surface of the
containment cavity 12.
[0087] It should be noticed that the term "annular con-
tainment body 42" refers to a body with any form having
a shape which surrounds an inner area. In other words,
the annular containment body 42 may have any shape,
for example circular, square, hexagonal, rhomboid, etc.
Preferably, the annular containment body 42 has a cir-
cular shape. Obviously, the periphery of the containment
platform 14 is shaped to match the annular base body 9
during the second operating condition.
[0088] In addition, the supporting portion 109 has an
outer shape which is, at least partly, cylindrical and
shaped to match the annular containment body 42. In
other words, the inner surface of the annular containment
body 42 is cylindrical. It should be noticed that the move-
ment means 108 comprise anti-rotational means 135 in-
terposed between the supporting portion 109 and the an-
nular containment body 42 for preventing the rotation of
the supporting portion 109 relative to the annular con-
tainment body 42.
[0089] In fact, during the movement of the containment
platform 14 and of the related supporting portion 109 a
rotary movement could be produced (if the supporting
portion 109 has a cylindrical outer shape which is shaped
to match the inner surface of the cylindrical annular con-
tainment body 42) between the containment platform 14
and the supporting portion 109. Therefore, the anti-rota-
tional means 135 are used to eliminate any rotary com-
ponents of movement which may arise between the con-
tainment platform 14 and the supporting portion 109.
[0090] In particular, the anti-rotational means 135 are
formed by a first flat surface of the inner surface of the
annular body and by a second flat surface of the outer
surface of the supporting portion 109. Said first flat sur-
face and said second flat surface being in sliding contact
with each other.
[0091] Preferably, Figure 4 shows how the anti-rota-
tional means 135 comprise a through slot 136 made in
the lateral wall of the annular containment body 42 and
a plate 137 mounted in said through slot 136 and fixed
to the annular body. The plate 137 forms, inside the an-
nular body, the first flat surface.
[0092] Moreover, Figure 6 shows how the plate 137 of
the annular containment body 42 and the plate 37 of the
annular base body 19, each comprise a through slit 143,
43 at an upper side of the respective plate 37. Advanta-
geously, said through slit 43 causes an increase in the
stroke (in the opposite direction to the inlet opening 22)
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of the supporting portion 9 inside the respective annular
body.
[0093] In addition, Figure 6 shows how the slit 143 of
the plate 37 of the annular containment body 42 is larger
than the slit 43 of the plate 37 of the annular base body
19. In fact, the powdered materials stored in the contain-
ment cavity 12 occupy more space than that occupied in
the growing cavity 5, since in the latter part of the pow-
dered materials have been fused together.
[0094] Consequently, it is advantageous that the
stroke (in the opposite direction to the inlet opening 122)
of the supporting portion 109 of the annular containment
body 42 is greater than the stroke of the supporting por-
tion 109 of the annular containment body 42.
[0095] For the same reasons, as shown in Figure 5,
the growing platform 7 has a thickness (measured along
the main direction of extension 6) which is greater than
the thickness of the containment platform 14 (measured
along the principal direction of extension 13).
[0096] As already indicated, the movement means 108
comprise release means 110 interposed between the
supporting portion 109 and the rest of the movement
means 108 for allowing the extraction of the annular con-
tainment body 42.
[0097] Moreover, the movement means 108 comprise
a worm screw 138 extending between a relative first por-
tion operatively connected to the containment platform
14 and a relative second portion operatively engaged
with a gear wheel. The gear wheel is connected to an
electric motor 139 (which is also part of the movement
means 108) for moving the worm screw 138.
[0098] In detail, Figure 4 shows how the release means
110 comprise a connecting hole 140 made in the sup-
porting portion 109 at the connecting end 133 in which
part of the first portion of the worm screw 138 is inserted.
Moreover, the release means 110 comprise a fixing bolt
operatively associated with the connecting hole 140 for
locking the worm screw 138 in position.
[0099] In that way, during operation of the machine 1,
the movement of the worm screw 138 along the principal
direction of extension 13 moves the supporting portion
109 and consequently the containment platform 14.
[0100] As already indicated, the main body 3 of the
machine 1 is slidable relative to the worm screw 138 and
to the motor 139 in a direction perpendicular to the prin-
cipal direction of extension 13. In that way, it is also pos-
sible to associate or disassociate the annular body rela-
tive to the containment cavity 12 during the home posi-
tion.
[0101] Again in this case, before moving the main body
3 from the operating condition to the home condition, the
supporting portion 109 must be released from the rest of
the movement means 108 using the release means 110.
[0102] Moreover, the machine 1 comprises a collection
cavity 44 for collecting the powdered materials which is
made in the working surface 4 and positioned after the
containment cavity 12 and the growing cavity 5 for col-
lecting the remnants of powdered materials. In fact, dur-

ing the movement of the trowel 15 beyond the growing
cavity 5, the powdered materials conveyed by the trowel
15 and not poured into the growing chamber are collected
in the collection cavity 44. Advantageously, the collection
cavity 44 comprises a mouth whose width is equal to the
length of the trowel 15 in such a way that it can collect
the largest possible quantity of powdered materials. The
collection cavity 44 is not described in more detail below,
since it is of the type known in the sector of sintering
machines.
[0103] As regards operation of the machine 1, it is de-
rived directly from the description above.
[0104] In particular, depending on the dimensions of
the object to be made, the annular base body 19 may or
may not be inserted in the growing cavity 5 and the an-
nular containment body 42 in the containment cavity 12.
[0105] In particular, to insert or remove each annular
body in/from the respective cavity, it is necessary to un-
couple (using the release means 10) the supporting por-
tion 9 from the rest of the movement means 8, and to
move the main body 3 relative to said rest of the move-
ment means 8. In that position, in the part below the main
body 3 there is a free area which allows the operations
of insertion or removal of each annular body in/from the
respective cavity.
[0106] This invention achieves the preset aims.
[0107] In particular, this invention allows the variation
of the quantity of powdered materials to be used for sin-
tering depending on the dimensions of the object to be
made. In fact, insertion of the annular base body allows
a reduction in the space of the growing cavity and there-
fore a reduction in the quantity of powder needed to make
the object.
[0108] In that way, this invention reduces wasted re-
maining powder in the growing cavity after the sintering
process, since a quantity of powder suited to the dimen-
sions of the object to be made is used.
[0109] Moreover, this invention also cuts the costs of
making three-dimensional objects, in particular precious
objects, by sintering.
[0110] It should also be noticed that this invention is
relatively easy to produce and that even the cost con-
nected with implementing the invention is not very high.

Claims

1. A machine (1) for making three-dimensional objects
from powdered materials, comprising:

a main body (3) having a growing cavity (5) ex-
tending along a main direction of extension (6);
a growing platform (7) for growing the object to
be produced, slidably inserted in the growing
cavity (5) of the main body (3) and movable
along said main direction of extension (6) be-
tween a plurality of operating positions;
movement means (8) for moving the growing
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platform (7);
depositing means (11) operatively associated
with the growing cavity (5) for depositing a suc-
cession of layers of powdered materials on the
growing platform (7);
an electromagnetic radiation device (18) de-
signed for focusing a beam of electromagnetic
radiation on predetermined zones of each layer
of deposited powder until joining together of the
granules of powdered materials is achieved;
an annular base body (19) which can be oper-
atively associated with the growing cavity (5) of
the main body (3) for forming a narrowing of said
growing cavity (5); said growing platform (7) be-
ing interchangeable for adapting to said narrow-
ing of the growing cavity (5); said machine being
configurable between a first operating condition
in which the annular base body (19) is inserted
in the growing cavity (5) and a second operating
condition in which the annular base body (19) is
removed from the growing cavity (5);
characterised in that the growing cavity (5) of
the main body (3) forms a channel passing
through the main body (3) and extending along
the main direction of extension (6) between an
inlet end (20) of the powdered materials and a
mounting end (21) for mounting the annular
base body (19) opposite to the inlet end (20);
said annular base body (19) being insertable in
the growing cavity (5) through the mounting end
(21) during the passage from the second oper-
ating condition to the first operating condition;
said machine (1) comprising fastening means
(28) interposed between the annular base body
(19) and the mounting end (21) of the main body
(3) for fixing the annular base body (19) to the
main body (3).

2. The machine (1) according to claim 1, characterised
in that the annular base body (19) forms an internal
through channel extending from an inlet opening (22)
for the powdered materials and a connection open-
ing (23) for the movement means (8); said annular
base body (19) having, during the first operating con-
dition, the inlet opening (22) positioned at the inlet
end (20) of the growing cavity (5), and the connection
opening (23) positioned at the mounting end (21)of
the growing cavity (5).

3. The machine (1) according to claim 2, characterised
in that the fastening means (28) comprise a flange
(29) of the annular base body (19) formed at the con-
nection opening (23); said flange (29) extending out-
wards from the annular base body (19) relative to
the main direction of extension (6) and being con-
nected at the mounting end (21)for fixing the annular
base body (19) to the main body (3).

4. The machine (1) according to claim 3, characterised
in that the fastening means (28) comprise a plurality
of through holes (30) made in the flange (29) and
respective threaded holes (31) made in the main
body (3) which in use are aligned with the through
holes in the flange (29); said fastening means (28)
comprising screws inserted in the through holes (30)
in the flange (29) and screwed into the threaded
holes (31) of the main body (3) for connecting the
annular base body (19) to the main body (3).

5. The machine (1) according to any one of claims 2 to
4, characterised in that the inlet end (20) of the
growing cavity (5) is positioned at the working sur-
face (4) and is level with it.

6. The machine (1) according to claim 5, characterised
in that the inlet opening (22) of the annular base
body (19) is positioned at the working surface (4)
and is level with it.

7. The machine (1) according to claim 6, characterised
in that the annular base body (19) comprises a
pierced upper apron (24) forming the inlet opening
(22); said apron (24) being shaped to match the
growing cavity (5) and being connected to the rest
of the annular base body (19) by connecting means
(25).

8. The machine (1) according to any one of the preced-
ing claims, characterised in that the interchange-
able growing platform (7) is shaped to match the
growing cavity (5) of the main body (3) or said nar-
rowing of the growing cavity (5) depending on the
machine (1) operating condition.

9. The machine (1) according to any one of the preced-
ing claims, characterised in that the movement
means (8) comprise a supporting portion (9) of the
growing platform (7) extending in the growing cavity
(5) and connected to the rest of the movement means
(8) for transmitting motion to the growing platform
(7); said supporting portion (9) being interchangea-
ble for adapting to said narrowing of the growing cav-
ity (5).

10. The machine (1) according to claim 9, characterised
in that the movement means (8) comprise release
means (10) interposed between the supporting por-
tion (9) and the rest of the movement means (8) for
allowing the extraction of the annular base body (19).

11. The machine (1) according to claim 9 or 10, char-
acterised in that the annular base body (19) forms
an inner surface which is, at least partly, substantially
cylindrical; said supporting portion (9) having an out-
er shape which is, at least partly, substantially cylin-
drical, shaped to match the annular base body (19);
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said movement means (8) comprising anti-rotational
means (35) interposed between the supporting por-
tion (9) and the annular base body (19) for preventing
the rotation of the supporting portion (9) relative to
the annular base body (19).

12. The machine (1) according to claim 11, character-
ised in that the anti-rotational means (35) are
formed by a first flat surface of the inner surface of
the annular body and by a second flat surface of the
outer surface of the supporting portion (9); said first
flat surface and said second flat surface being in slid-
ing contact with each other.

13. The machine (1) according to any one of the preced-
ing claims, characterised in that the main body (3)
can slide relative to at least part of the movement
means (8) in a direction transversal to the main di-
rection of extension (6); said main body (3) being
movable between an operating condition in which it
is positioned close to a motor-driven part of the
movement means (8) and a home condition in which
it is spaced from the motor-driven part of the move-
ment means (8) in such a way as to associate or
disassociate the annular body relative to the growing
cavity (5).

14. The machine (1) according to any one of the preced-
ing claims, characterised in that the movement
means (8) comprise a worm screw (38) extending
between a relative first portion operatively connected
to the growing platform (7) and a relative second
portion operatively engaged with a gear wheel; said
gear wheel being connected to an electric motor (39)
for moving the worm screw (38).

15. The machine (1) according to any one of the preced-
ing claims, characterised in that the depositing
means (11) comprise:

a containment cavity (12) for containing the pow-
dered materials made in the main body (3);
a containment platform (14) for containing the
powdered materials, slidably inserted in the con-
tainment cavity (12) of the main body (3) and
movable between a plurality of operating posi-
tions;
movement means (108) for moving the contain-
ment platform (14);
a trowel (15) movable from the containment cav-
ity (12) to the growing cavity (5), along a direction
transversal to the main direction of extension
(6), for transferring the powdered materials from
the containment cavity (12) to the growing cavity
(5);
an annular containment body (42) which can be
operatively associated with the containment
cavity (12) of the main body (3) for forming a

narrowing of the containment cavity (12); said
containment platform (14) being interchangea-
ble for adapting to said narrowing of the contain-
ment cavity (12).
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