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IMPROVED STEREOLITHOGRAPHY MACHINE.

DESCRIPTION

The present invention concerns a stereolithography machine suited to produce
a three-dimensional object through the superimposition of a plurality of layers
of a base material, in the liquid or paste state, that is solidified through
selective exposure to a light beam.

A stereolithography machine of the known type comprises a container suited
to contain the base material.

Said machine furthermore comprises a light emitting unit configured so as
to emit a light beam that is substantially circular in shape and collimated,
meaning with substantially parallel rays.

Each layer of the three-dimensional object is solidified at the level of a
predefined plane incidence area belonging to the outer surface of the base
material, on which the light beam is incident.

The incidence area may belong to the bottom of the container that contains
the base material or to the free surface of the base material itself, depending
on whether the light beam arrives from below or from above with respect to the
container.

Said machine comprises also light reflecting means that deviate the light beam
selectively towards any point of the incidence area.

Generally, the light reflecting means are two galvanometric mirrors, which
are movable in rotation according to respective mutually perpendicular axes,
in such a way that it is possible to deviate the light beam according to
respective mutually orthogonal planes.

Said machine comprises also a so-called “F-theta” lens, interposed between
the light reflecting means and the incidence area.

Said F-theta lens makes the collimated light beam converge in such a way
as to focus it on the plane incidence area, independently of the direction of the
incident light beam.

The machine described above poses the drawback that it is particularly
expensive and that, therefore, its use is mainly confined to the professional
and industrial field, which makes it unsuitable for a wider range of applications.
The main cause of said drawback is the presence of the F-theta lens, which
substantially affects the overall cost of the machine.

A further drawback of the F-theta lens derives from the fact that its size is
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related to the size of the incidence area and, therefore, to the maximum size
of the three-dimensional object that can be obtained.

As the cost of said lenses increases more than proportionally to the size of
the incidence area that they make it possible to obtain, an increase in the size
of the incidence area involves the drawback of considerably increasing the
cost of the F-theta lens and thus the cost of the machine.

Furthermore, due to the high cost of the F-theta lenses, they are available
on the market only in a limited number of standard versions, each one of which
is designed to obtain a square incidence area having a specific size.
Consequently, the manufacturer of the stereolithography machine must select
the size of the incidence area among a limited number of predefined sizes,
with the drawback that it is not possible to produce optimized stereolithography
machines for all the possible applications.

Furthermore, for optical reasons, the minimum cross section of the light
beam that is focused by said F-theta lenses increases to a degree that is
substantially proportional to the focal length of the same and, therefore, to the
size of the incidence area, thus worsening the definition of the image that can
be traced on the incidence area and therefore worsening the definition of the
object.

Consequently, there is the drawback that an increase in the size of the
incidence area can be obtained only against a considerably increase in the
cost of the machine and a reduced definition of the object.

Due to said drawbacks, the manufacturers of stereolithography machines
prefer to use F-theta lenses with a short focal length, accepting an incidence
area in a correspondingly reduced size, as this makes it possible to limit the
cost of the machine in relation to the level of definition that can be obtained.
Consequently, there is the drawback that these machines pose a limit to the
size of the objects that can be obtained.

It is the object of the present invention to overcome all the above mentioned
drawbacks that are typical of the stereolithography machines of known type.

In particular, it is a first object of the present invention to provide a
stereolithography machine suited to be used in a wider range of sectors and
not only in the strictly professional and industrial sectors.

In particular, it is the object of the present invention to provide a
stereolithography machine that, with the same size of the incidence area
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and the same definition of the light beam, costs considerably less than a

machine of known type.

It is also the object of the invention to offer the manufacturer more flexibility

in the choice of the size of the incidence area compared to that which happens

with the machines of known type.

The above mentioned objects are achieved by a stereolithography machine

constructed according to the main claim.

Further characteristics and details of the invention are described in the

corresponding dependent claims.

Advantageously, the increased exploitability of the machine of the invention

makes it possible to increase the flexibility and diffusion of stereolithography

modelling compared to the machines of known type.

Still advantageously, the reduced cost of the machine of the invention makes

it particularly advantageous to increase the size of the incidence area, so that

it is possible to obtain three-dimensional objects that are larger than those

obtainable with the stereolithography machines of the known type.

Furthermore, advantageously, the higher flexibility in the choice of the size

of the incidence area makes it possible to optimize the machine based on its

intended use.

The said objects and advantages, together with others which will be

highlighted below, are illustrated in the description of a preferred embodiment

of the invention which is provided by way of non-limiting example with

reference to the attached drawings, wherein:

- Figure 1 schematically shows an axonometric view of the stereolithography
machine that is the subject of the invention;

- Figure 2 shows a side sectional view of the stereolithography machine
shown in Figure 1 in an operating configuration;

- Figures 3 and 4 show side sectional views of enlarged details of the
machine shown in Figure 1 in two respective operating configurations;

- Figure 5 schematically shows the operating areas of the machine shown
in Figure 1.

The stereolithography machine of the invention, indicated as a whole by the

reference number 1 in Figure 1, is suitable for producing a three-dimensional

object through the superimposition of a plurality of layers obtained from the

solidification of a base material 3, in the liquid or paste state, arranged in a
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container 2.

Said layers are supported by a modelling plate 18, driven according to a
vertical axis Z and suited to arrange any solidified layer of the three-
dimensional object in such a position that it serves as a support for the
successive layer.

A light emitting unit 5 configured so as to emit a light beam 6 is also provided.
Preferably, said light emitting unit 5 comprises a laser source and a collimator
of the light beam 6.

Preferably, said light emitting unit 5 comprises also a device suited to obtain
for the collimated beam a cross section having a symmetric shape according
to two mutually orthogonal axes of symmetry and preferably circular or
substantially circular.

It should be pointed out since now that when, here below, reference is made
to the diameter of a generic cross section of the light beam, this will mean the
diameter of the circumference whose surface area is equal to the surface area
of said generic cross section.

The stereolithography machine 1 furthermore comprises a light reflecting
device 7 suited to deviate the light beam 6 and to be controlled in such a way
as to make the light beam 6 be incident on any point of an incidence area 8
belonging to an external surface 4 of the base material 3.

Preferably, the requisite just described above is met using a light reflecting
device 7 comprising two mirrors 7a, 7b that revolve independently of each
other with predefined angular amplitudes around respective mutually
perpendicular rotation axes X1, X2.

Preferably, each mirror 7a, 7b is made rotate around the respective rotation
axis through a corresponding galvanometric motor.

According to a variant embodiment of the invention not illustrated herein,
the light reflecting device 7 comprises only one mirror that revolves around two
mutually independent and orthogonal axes.

In this case, said mirror is preferably of the so-called MOEMS type, the
acronym for “Micro-opto-electro-mechanical system”.

In the embodiment illustrated in the figures, said incidence area 8 is adjacent
to the bottom of the container 2.

This configuration is obtained with the light beam 6 incident on the container 2
from the bottom, said container having a transparent bottom in such a way
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as to allow the light beam 6 to reach the base material 3.

According to a variant embodiment of the invention, not illustrated in the
drawings, the light beam 6 is incident on the top of the container 2 itself
and the incidence area 8 thus belongs to the free surface of the base material
3. In this case, the machine preferably comprises a levelling device suited
to give a plane shape to said free surface.

In any case, the area of intersection of the light beam 6 with the incidence
area 8, defined “spot” in technical jargon, determines the size of the area of the
base material 3 that is solidified and thus determines the definition of the three-
dimensional object.

The machine 1 comprises also a logic control unit 19, schematically
represented in Figure 2, configured to control the light reflecting device 7 in
such a way that the light beam 6 is selectively incident on any point of the
operating area 10 belonging to the incidence area 8.

It should be highlighted that, while the incidence area 8 is determined by
the operating limits of the light reflecting device 7, the operating area 10 is
determined by the logic control unit 19 and, therefore, can be limited to a part
of the incidence area 8.

The stereolithography machine 1 is also provided with an optical unit 11,
configured so as to focus the light beam 6 on a focal surface 12 defined by
the points where the light beam 6, along the different directions defined by the
light reflecting device 7, has minimum cross section.

It is evident that said focal surface 12 is defined by the combined action of the
optical unit 11, which defines the focusing distance of the light beam 6 from the
light reflecting device 7, and of the light reflecting device 7 itself, which defines
the focusing direction.

Obviously, downstream of said focal surface 12 along the direction of
propagation of the light beam 6, the surface area of the cross section of the
light beam 6 increases with respect to the surface area of the minimum cross
section.

For a laser light beam, it is known that the distribution of energy in each cross
section of said beam is of the Gaussian type.

Here below, a “Gaussian light beam” means a light beam having the property
just described above.

As is known, the generic cross section of a Gaussian light beam is
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conventionally defined as the wavefront area in which the intensity of the
energy is higher than or equal to 1/e? times the maximum intensity present
at the centre of the beam itself, where e is Nepero's number.

According to an alternative definition, the cross section of the Gaussian beam
is the area of the wavefront in which the intensity of the energy is higher than
or equal to half the maximum intensity.

It should be specified since now that the present description is independent
of the definition provided for the cross section of the beam and, in particular,
is not limited to a specific one of the two definitions mentioned above.

As is also known, the minimum cross section of a convergent Gaussian beam,
which is defined as “waist” in technical jargon, has a surface area that is larger
than zero.

Therefore, with reference to a Gaussian beam, the term “focus” does not
indicate a single point, but said minimum cross section.

In particular, the surface area of the minimum cross section 15 of the light
beam 6 obtained by focusing a Gaussian beam depends on various
parameters, among which, in particular, the focal length of the optical unit 11
and the cross section of the collimated laser beam, according to the known
formula:

(1) S

wherein wg is the diameter of the minimum cross section of the beam (“waist”),
A is the wavelength, f is the focal length of the optical unit 11, M? is the quality
coefficient of the beam, which expresses the actual distribution of energy
compared to the ideal case of Gaussian distribution, and wy is the diameter of
the cross section of the collimated beam that is incident on the optical unit 11.
It is also known that the diameter w of a Gaussian beam as a function of the
generic distance z from the cross section with minimum diameter wg can be
expressed with the following formula:

o 212
(2) ( - A-ME
N ki )
T Wpe

wi{z} = wg-
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Said formula (2) highlights how a Gaussian beam converges towards and
diverges from the cross section with minimum diameter wg in a way that is
substantially proportional to the distance z, except for a neighbourhood of the
minimum cross section, in which the geometric shape of the beam is rounded,
similar to the neck of an hourglass.

According to the invention, the optical unit 11 that produces the focusing of
the light beam 6 is interposed between the light emitting unit 5 and the light
reflecting device 7.

As the optical unit 11 is arranged upstream of the light reflecting device 7
according to the direction of propagation of the light beam 6, the latter is
always incident on the same point of the optical unit 11, independently of the
point of incidence of the beam on the operating area 10.

Therefore, it is possible to use an optical unit 11 based on a common lens
or set of lenses 17 arranged in series, for example of the spherical, biconvex
or plano-convex type, in any case much more economical than a F-theta lens.
Analogously to a F-theta lens, also said optical unit 11 is of the fixed type,
which therefore does not require any device for moving the optical unit 11 in
order to adjust the focus, to the advantage of the simple construction structure
of the machine.

On the other hand, said fixed configuration of the optical unit 11 does not allow
the light beam 6 to be focused on the operating area 10.

In fact, the optical unit 11 focuses the light beam 6 at a constant distance from
the light reflecting device 7, independently of the direction of incidence of
the light beam 6 determined by the light reflecting device 7 itself. Therefore,
the focal surface 12 has a spherical rather than a plane shape, centered at
the level of the light reflecting device 7, as can be observed in Figure 2, which
schematically represents a sectional view of the machine 1 according to a
section plane passing through the centre of the operating area 10.

It is underlined since now that in Figure 2 the light reflecting device is
represented schematically for the sake of clarity.

Obviously, said spherical focal surface 12 cannot coincide with the operating
area 10 that is plane. Therefore, in the machine 1 of the invention, the surface
area of the spot varies depending on the point of incidence on the operating
area 10, with the consequence that the surface area of the portion of the base
material 3 that solidifies varies from a point to another.
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In particular, the size of the spot increases as the distance between the focal
surface 12 and the operating area 10 measured along the direction of the light
beam 6 increases, in accordance with the formula (2).

In general, the situation described above does not allow a sufficiently
homogeneous and defined solidification of the three-dimensional object to be
obtained.

However, the applicant who files the present invention has found out that,
by properly configuring the light beam 6, the focal surface 12 and the operating
area 10, it is possible to limit said drawback to an acceptable level, at least in
not strictly professional or industrial sectors.

Therefore, the invention also includes the definition of the light beam 6,
of the focal surface 12 and of the operating area 10 through a suitable
selection of the light emitting unit 5 and of the optical unit 11, such that the
ratio between the maximum diameter of the spot and the diameter wg of the
minimum cross section 15 does not exceed 1.15.

In this way, the maximum variation in the diameter of the spot in the entire
operating area 10 is limited to 15%.

The applicant who files the present invention has observed that said variation
in the spot size practically makes any difference in the solidification of the base
material 3 on the operating area 10 negligible, thus making it possible to obtain
a machine 1 whose performance is compatible with use in sectors that are not
strictly professional or industrial.

According to the above, it can be understood that the invention achieves
the object to provide a stereolithography machine 1 that, in terms of both cost
and performance, is particularly suitable for use in sectors that are not strictly
professional or industrial.

Preferably, said ratio between diameters is included between 1.10 and 1.15,
to further advantage in terms of performance of the machine 1. The applicant
who is filing the present invention has observed that the variation in the
ratio within said interval can be obtained through optical units 11 that cost
considerably less than a F-theta optical unit.

The arrangement of the optical unit 11 upstream of the light reflecting device 7
makes it possible to achieve also the object to obtain more flexibility in the
selection of the size of the operating area 10 compared to the machines of
known type.
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In fact, in the machine 1 of the invention, the size of the operating area 10
for a light reflecting device 7 having a given angular movement amplitude o
substantially depend on the distance of the light reflecting device 7 from the
incidence area 8, which may be easily modified, and on the availability of
a lens with suitable focal length.

On the contrary, in the machines of known type using a F-theta lens, the size
of the operating area 10 are determined by the lens, which is available on the
market in a limited number of versions, as already explained above.

The light emitting unit 5 and the optical unit 11 are preferably selected by
determining the diameter wy and the quality M? of the collimated beam, as well
as the focal length f of the optical unit 11, which make it possible to minimize
the minimum diameter wg of the beam, always on condition that the diameter
of the spot is maintained within the values indicated above.

Minimizing the minimum diameter wg, while the other conditions remains
the same, means minimizing also the maximum diameter of the spot and,
therefore, the definition obtainable with the machine 1.

Supposing that the optical unit 11 does not present any aberration, said
minimization of wg can be performed using the formulas (1) and (2), wherein
in formula (2) z must be equal to the value of the maximum distance zZmax
between the focal surface 12 and the operating area 10 and the ratio
W(Zmax)/Wr must be equal to the maximum ratio mentioned above.

Actually, the optical unit 11 is never without aberrations. The aberration that
is relevant in this context is, in particular, the spherical aberration, which will
be shortly defined simply as “aberration” here below.

As is known, the aberration has the effect of enlarging the focusing area of the
rays of a given beam.

In the case of a Gaussian beam subject to aberration, its geometry can be
described by means of more complex formulas compared to said formulas
(1) and (2), which are not illustrated herein for the sake of simplicity, being
however known in the literature.

Here it is sufficient to note that for a Gaussian beam a higher aberration, the
other conditions remaining the same, involves a larger minimum diameter wg
as well as a longer length L of the portion of the beam that meets the condition
on the variation in diameter mentioned above.

Therefore, if on one side the increase in the minimum diameter wg would
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suggest that the aberration be limited as much as possible, on the other side
a higher aberration makes it possible to reduce the diameter w downstream
of the optical unit 11, consequently reducing also the minimum diameter wr.
Which of the two effects will prevail depends on the specific configuration
selected for the machine 1 and therefore cannot be known in advance.
Therefore, preferably, the aberration is used as a further unknown factor in the
calculation for the minimization of the minimum diameter wg, considered that,
for a given focal length f, several lenses with aberration values different from
one another are generally available on the market.

Advantageously, the use of the aberration as unknown factor of the calculation
in many cases makes it possible to obtain a minimum diameter wg that is
shorter than the diameter that would be obtained considering an optical unit 11
with a pre-determined aberration, for example with the minimum aberration
available on the market for a given focal length.

The above mentioned advantage must be added to the fact that, generally,
the cost of the optical unit 11 decreases as its aberration increases. Therefore,
if said calculation provides a higher aberration than the minimum available
on the market for a given local length, the corresponding optical unit 11 will
cost less than the optical unit with minimum aberration, to the advantage of the
overall cost of the machine 1.

As regards the focal surface 12, this is preferably defined in such a way as
to intersect the incidence area 8, in order to obtain a first portion 13 arranged
inside the base material 3 and a second portion 14 arranged outside the base
material 3.

Therefore, when the light beam 6 is directed towards the first portion 13 of
the focal surface 12, it is incident on the operating area 10 before reaching the
minimum cross section 15, as schematically shown in Figure 4. A portion of the
light beam 6 upstream of the minimum cross section 15 is thus exploited.

Vice versa, when the light beam 6 is directed towards the second portion 14
of the focal surface 12, it reaches the operating area 10 after passing past
the minimum cross section 15, as shown in Figure 3. A portion of the light
beam 6 downstream of the minimum cross section 15 is thus exploited.
Advantageously, the other conditions remaining the same, said configuration
makes it possible to reduce the maximum distance znax between focal surface
12 and work surface 10, allowing the minimum diameter wr to be reduced.
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Preferably, the focal surface 12 is arranged in such a way that the maximum
surface area of the spot obtained when the light beam 6 is directed towards
the first portion 13 is equal to the maximum surface area of the spot obtained
when the light beam 6 is directed towards the second portion 14.
Advantageously, the configuration just described above makes it possible
to minimize the minimum diameter wg for an operating area 10 of a predefined
size.

Meeting the requisite just described above means arranging the focal surface
12 with respect to the operating area 10 in such a way that the sum of the
maximum distance between the first portion 13 and the operating area 10 with
the maximum distance between the second portion 14 and the operating area
10, measured along the direction of propagation of the light beam 6, is equal
to the length L of the portion of the light beam 6 that meets the condition on
the maximum diameter illustrated above.

In practice, due to the aberrations, said portion of the light beam 6 is not
arranged symmetrically with respect to the minimum cross section 15, as
would happen if there were no aberrations, but it is moved upstream with
respect to the minimum cross section 15.

Preferably, the light reflecting device 7 is configured in such a way that
the intersection between the focal surface 12 and the operating area 10 is a
circumference 16 that is schematically represented in Figure 5 together with
the incidence area 8 and the operating area 10.

Said circumference 16 is obtained by arranging the outer surface 4 so that it
is orthogonal to the bisecting lines 9 of the overall operating angles o of the
light reflecting device 7 around each one of the two axes X1, X2.

Said condition makes it possible to obtain a spot that is variable in an axial
symmetric way around said bisecting line 9, i.e. having the same geometry for
all directions of incidence that form the same angle with the bisecting line 9.
Consequently, to advantage, it is possible to minimize the maximum size of
the spot in the operating area 10 for a given surface area of the latter.

Still advantageously, said axial symmetry makes it possible to simplify the
numeric representation of the three-dimensional object that is used to plan the
path of the light beam 6 during the actual construction of the object itself.
Preferably, the logic control unit 19 is configured in such a way that the
operating area 10 has a circular shape, concentric with said circumference 16.
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The configuration just described above makes it possible to minimize the
maximum distance zmax between the operating area 10 and the focal surface
12 and, thus, makes it possible to reduce the maximum size of the spot with
the same surface area of the operating area 10.

Obviously, the result just mentioned above is obtained by arranging the focal
surface 12 so that the spot has its maximum surface area simultaneously
at the level of the centre and of the perimeter of the operating area 10.

In the common case in which the light reflecting device 7 defines an incidence
area 8 that is square in shape, defining a circular operating area 10 means
excluding the parts of the incidence area 8 arranged at the level of the vertices,
thus considerably reducing said maximum distance zmax.

Consequently, to advantage, it is possible to reduce the size of the spot
compared to the size that would be obtained using an operating area
coinciding with the entire square incidence area 8.

Preferably, the circular operating area 10 is defined in such a way that it is
inscribed in the incidence area 8, as schematically shown in Figure 5, thus
maximizing the surface area of the operating area 10 for a given incidence
area 8 and exploiting the resolution of the light reflecting device 7 as much as
possible.

By way of example, the most commonly used machines of known type are
provided with a light reflecting device that operates on an angular amplitude
of 40° and with a F-theta lens with focal length equal to 160 mm. This
combination provides an operating area 20 measuring 110 x 110 mm and a
circular spot whose diameter is equal to approximately 40 um.

Using the inventive concept described above, the applicant who is filing the
present invention could obtain a circular operating area 10 with diameter equal
to 180 mm and a spot with diameter equal to approximately 60 um.

Figure 5 qualitatively expresses that which has been described above. In
particular, it can be observed that the operating area 10 is considerably larger
than the operating area 20 of the known machine, though being smaller than
the incidence area 8.

Therefore, accepting a slight reduction in the definition, it has been possible
to double the surface area of the operating area 10, with no need to increase
the cost of the machine, rather, reducing it compared to the machines of
known type.
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It can be understood that the reduced cost of the machine of the invention
makes the latter particularly suited to be used in a wider range of sectors than
those strictly professional or industrial for which the machines of known type
are intended, precisely those sectors in which the main requisite to be met
is the cost of the machine, while definition is considered of secondary
importance.

On the other hand, with a machine of the known type, in order to obtain
an operating area whose surface area can be compared to that with a diameter
of 180 mm indicated above, it is necessary to use a F-theta lens with a focal
length of approximately 250 mm, corresponding to a square operating area
measuring approximately 160 x 160 mm.

However, said F-theta lens is much more expensive than the F-theta lens of
the previous case and, furthermore, makes it possible to obtain a spot in a size
that in any case can be compared to that obtainable with said machine of the
invention.

In practice, the diameter of the operating area 10 is preferably included
between 170 mm and 190 mm. Said interval is suitable for a wide range of
applications and, furthermore, makes it possible to obtain a definition and an
operating area that can be compared to those obtainable with said F-theta lens
with a focal length equal to approximately 250 mm, but at a considerably lower
cost.

The above clearly shows that the stereolithography machine described above
achieves all the objects of the invention.

In particular, the specific configuration of the optical unit and of the light
emitting unit makes it possible to drastically reduce the cost of the machine
compared to the machines of known type, making the machine suitable for
use in a wider range of sectors and not only in the professional or industrial
sectors.

Furthermore, said configuration makes it also possible to make the size of the
operating area independent of a specific optical unit, thus increasing flexibility
in the design of the machine and allowing the operating area to be widened
without excessively increasing the cost of the machine.
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CLAIMS
1) Stereolithography machine (1) comprising:

- a container (2), containing a base material (3) in a liquid or paste state
defining an external surface (4) delimiting said base material;

- a light emitting unit (5) configured so as to emit a light beam (6);

- a light reflecting device (7) suited to deviate said light beam (6) and to be
controlled in such a way that said light beam (6) is incident on any point of
an incidence area (8) belonging to said external surface (4);

- a logic control unit (19) configured so as to control said light reflecting
device (7) in such a way that said light beam (6) is selectively incident on
any point of an operating area (10) belonging to said incidence area (8);

- an optical unit (11) configured so as to focus said light beam (6) on a focal
surface (12) defined by the points where said light beam (6) has minimum
cross section (15) along the different directions defined by said light
reflecting device (7);

characterized in that said optical unit (11) is arranged between said light

emitting unit (5) and said light reflecting device (7), in that said focal surface

(12) is spherical and in that said light emitting unit (5) and said optical unit (11)

are configured in such a way that the ratio between the maximum diameter of

the intersection between said light beam (6) and said operating area (10) and

the diameter (wr) of said minimum cross section (15) does not exceed 1.15.

2) Stereolithography machine (1) according to claim 1, characterized in
that said optical unit (11) is fixed.
3) Stereolithography machine (1) according to any one of the claims 1

or 2, characterized in that said light emitting unit (5) and said optical unit (11)

are configured in such a way that said ratio is included between 1.10 and 1.15.

4) Stereolithography machine (1) according to any of the preceding
claims, characterized in that said light emitting unit (5) and said optical unit

(11) are configured so as to minimize said diameter (wg) of said minimum

cross section (15), with a given predefined configuration of said operating area

(10) and a given predefined distance between said operating area (10) and

said light reflecting device (7).

5) Stereolithography machine (1) according to any of the preceding
claims, characterized in that said focal surface (12) is arranged so as to
intersect said operating area (10) in such a way that a first portion (13) of said
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focal surface (12) is arranged within said base material (3) and in that a
second portion (14) of said focal surface (12) is arranged outside said base
material (3).

6) Stereolithography machine (1) according to claim 5, characterized in
that said light emitting unit (5) and said optical unit (11) are configured in such
a way that the maximum intersection area between said light beam (6) and
said operating area (10) when said light beam (6) is directed towards said first
portion (13) is equal to the maximum intersection area between said light beam
(6) and said operating area (10) when said light beam (6) is directed towards
said second portion (14).

7) Stereolithography machine (1) according to any of the claims 5 or 6,
characterized in that said light reflecting device (7) is configured in such a
way that the intersection between said focal surface (12) and said operating
area (10) is a circumference (16).

8) Stereolithography machine (1) according to claim 7, characterized in
that said logic control unit (19) is configured in such a way that said operating
area (10) is circular and concentric with said circumference (16).

9) Stereolithography machine (1) according to claim 8, characterized in
that said circular operating area (10) is inscribed in said incidence area (8).

10) Stereolithography machine according to claim 9, characterized in
that the diameter of said circular operating area (10) is included between
170 mm and 190 mm.

11) Stereolithography machine (1) according to any of the preceding
claims, characterized in that said optical unit (11) is a lens or set of lenses
(17) arranged in series.

12) Stereolithography machine (1) according to any of the preceding
claims, characterized in that said light emitting unit (5) is configured in such a
way that it emits a collimated light beam (6).

13) Stereolithography machine (1) according to claim 12, characterized
in that said light emitting unit (5) comprises a laser emitter.

14) Stereolithography machine (1) according to any of the claims 12
or 13, characterized in that said light emitting unit (5) is configured in such a
way that the cross section of said collimated light beam (6) is symmetrical
according to two mutually orthogonal axes of symmetry.

15) Method for producing a stereolithography machine (1) according to
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any of the preceding claims, characterized in that it comprises the following
operations:

defining a configuration for said operating area (10);
defining a distance between said light reflecting device (7) and said
operating area (10);
calculating the values of some design parameters for said light emitting
unit (5) and said optical unit (11), said design parameters being such as to
minimize the value of said diameter (wg) of said minimum cross section (15),
said design parameters comprising at least the diameter (w.) and the quality
coefficient (M?) of said light beam (6) incident on said optical unit (11),
and the focal length (f) of said optical unit (11);
selecting said light emitting unit (5) and said optical unit (11) according to
said values of said design parameters.

16) Method according to claim 15, characterized in that said design

parameters comprise a parameter representative of the aberration of said
optical unit (11).



