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(57) Abstract: Apparatus (1) for processing of a workpiece (2) by

Fig. 1 1 means of at least one energy beam, particularly a laser beam, the ap-

/ paratus (1) comprising; -a processing device (4) configured to direct at

least one primary energy beam (3), particularly a primary laser beam,

towards a workpiece (2) so as to process the workpiece (2), -a shielding

device (7) configured to shield the at least one primary energy beam

and/or at least one secondary energy beam, particularly generated by

reflection of the at least one primary energy beam at the workpiece (2),

the shielding device (8) configured to extend between the processing

device (4), particularly an energy beam exit window (5) of the pro-

cessing device (4), and a workpiece (2) which is to be processed by
means of the processing device and apparatus, respectively (1).
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DESCRIPTION

APPARATUS FOR PROCESSING OF A WORKPIECE BY MEANS OF AT LEAST ONE ENERGY BEAM,
SHIELDING DEVICE FOR SUCH AN APPARATUS, AND METHOD OF PROCESSING OF A WORKPIECE BY
MEANS OF AT LEAST ONE ENERGY BEAM

The invention refers to an apparatus for processing of a workpiece by means of at least one energy
beam, particularly a laser beam, the apparatus comprising a processing device configured to direct
at least one primary energy beam, particularly a primary laser beam, towards a workpiece so as to
process the workpiece.

Respective apparatuses for processing, e.g. cutting, depositing, marking, structuring, welding, etc.,
of a workpiece by means of at least one energy beam, particularly a laser beam, are generally known
from prior art. Respective apparatus typically, comprise a processing device, e.g. a processing head,
configured to direct at least one primary energy beam, particularly a primary laser beam, towards a
processing region of a workpiece so as to process the workpiece.

In order to meet energy beam processing related process requirements, e.g. quality requirements
and/or safety requirements, an operator has to provide suitable measures to avoid that the respective
energy beam and/or a secondary energy beam, particularly generated by the reflection of a
respective energy beam at the workpiece, is directed to different regions than the actual desired
processing region of the workpiece which is to be processed by means of the respective apparatus.

Known approaches for meeting such processing requirements are in need of improvement in terms
of their functional and/or constructive design.

In view of the foregoing, it is the object of the invention to provide an improved functional and/or
constructive design of an apparatus for processing of a workpiece by means of at least one energy
beam, particularly a laser beam, which allows for meeting respective energy beam processing
related process requirements.

This object is achieved by an apparatus for processing of a workpiece by means of at least one
energy beam, particularly a laser beam according to Claim 1. The Claims depending on Claim 1
refer to possible embodiments of the apparatus according to Claim 1.

A first aspect of the invention refers to an apparatus (hereinafter “apparatus”) for processing of a
workpiece by means of at least one energy beam, particularly a laser beam. The apparatus may be
configured for cutting, depositing, marking, structuring, welding, etc. of a workpiece by means of at
least one energy beam, particularly a laser beam. As such, the apparatus may be embodied as a
cutting (or machining) device configured to cut (or machine) a workpiece by means of at least one
energy beam, particularly a laser beam, a depositing device configured to deposit a material or
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material structure on a workpiece by means of at least one energy beam, particularly a laser beam,
a marking device configured mark a workpiece by means of at least one energy beam, particularly
a laser beam, a structuring device configured to structure a workpiece by means of at least one
energy beam, particularly a laser beam, or a welding device configured to weld at least one
workpiece by means of at least one energy beam, particularly a laser beam. Other applications
allowing for an energy beam based, particularly a laser beam based, processing of a workpiece
and/or a surface of a workpiece are conceivable. A workpiece may be made of a ceramic, glass,
metal, polymer, or semiconductor, for instance.

The apparatus comprises a processing device configured to direct at least one primary energy beam,
particularly a primary laser beam, towards a workpiece, particularly towards a processing region of
a workpiece, so as to process the workpiece, particularly the processing region of the workpiece, by
means of the processing device and apparatus, respectively. A respective processing device may
comprise an energy beam directing unit configured to direct at least one primary energy beam
towards a workpiece. A respective energy beam direction unit may comprise at least one energy
beam directing element allowing for directing a primary energy beam towards a workpiece. A
respective energy beam directing element may comprise at least one optical element such as a
mirror, a lens, etc. A respective optical element may be controllable or controlled with respect to its
position and/or orientation which allows for concertedly directing a respective primary energy beam
in at least one defined energy beam path along the workpiece and/or for concertedly adjusting other
energy beam related parameters such as the focal spot size and/or focal position of a respective
primary energy beam.

A respective processing device may comprise at least one energy beam exit window through which
a primary energy beam may exit the processing device towards a workpiece, particularly towards a
processing region of a workpiece, so as to process the workpiece, particularly the processing region
of the workpiece, by means of the processing device and apparatus, respectively.

A respective processing device may comprise a primary energy beam generating unit, particularly a
primary laser beam generating unit, configured to generate at least one primary energy beam which
is to be directed towards a workpiece, particularly towards a processing region of a workpiece, so
as to process the workpiece, particularly the processing region of the workpiece, by means of the
processing device and apparatus, respectively.

A respective processing device may be built as or comprise a processing head. A respective
processing head may comprise a housing structure in which functional units of the processing head,
e.g. a respective energy beam directing unit, are disposed. A respective housing structure may be
moveably supported, particularly relative to a workpiece which is to be processed by means of the
processing device and apparatus, respectively in at least one degree of freedom of motion, e.g. a
translational and/or rotational degree of freedom of motion.
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The apparatus further comprises a shielding device configured to shield the at least one primary
energy beam and/or at least one secondary energy beam, particularly generated by reflection of the
at least one primary energy beam at the workpiece. The shielding device comprises at least one
shielding element configured to extend between the processing device, particularly an energy beam
exit window of the processing device, and a workpiece which is to be processed by means of the
processing device and apparatus, respectively. The dimensions of the shielding device, i. e.
particularly its longitudinal dimensions, may be chosen in such a manner that the shielding device
may extend or extends between the processing device, particularly an energy beam exit window of
the processing device, and a workpiece which is to be processed by means of the processing device
and apparatus, respectively.

The shielding device comprises at least one shielding element. The at least one shielding element
comprises, i.e. particularly defines or delimits, a shielded (inner) space or (inner) volume which
extends between the processing device, particularly an energy beam exit window of the processing
device, and a workpiece through which a primary energy beam may be directed towards the
workpiece when the processing device is in an operating position for processing a workpiece which
is to be processed by means of the processing device and apparatus, respectively. Likewise,
secondary energy beams, e.g. energy beams generated by reflection of a primary energy beam at
the workpiece, may be generated through the shielded space or volume defined or delimited by the
shielding element when the processing device is in an operating position for processing a workpiece.
Hence, both primary energy beams and secondary energy beams may be shielded by means of the
shielding element such that neither primary energy beams nor secondary energy beams may exit
the shielded space or volume in undesired manner. Nonetheless, the shielded (inner) space or
(inner) volume comprises, i.e. particularly leads to, an opening of the shielding element — the opening
is typically provided at a free (distal) end of the shielding element — through which a primary energy
beam may exit the shielding element, particularly so as to impinge on a workpiece which is to be
processed by means of the processing device and apparatus, respectively.

As such, the shielding element results in an improved functional and/or constructive design of an
apparatus for processing of a workpiece by means of at least one energy beam, particularly a laser
beam, which allows for meeting respective energy beam processing related process requirements,
e.g. quality requirements and/or safety requirements.

The at least one shielding element comprises, particularly a conduct- or tube-like, shielding element
base body. The shielding element base body may comprise at least one wall element defining or
delimiting a channel or passageway for directing a primary energy beam towards a workpiece, i.e.
particularly towards a processing region of a workpiece, so as to process the workpiece. The channel
or passageway thus, forms part of the shielded (inner) space or (inner) volume of the shielding
element mentioned above. The shielding element base body may have a circular cross-section; yet,
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other cross-sections are conceivable.

A hollow insert element may be provided which is insertable or inserted into the channel or
passageway. The dimensions of the hollow insert element, i.e. particularly its outer diameter, may
be adapted to the dimensions, i.e. particularly the inner diameter, of the channel or passageway or
the wall element defining or delimiting the channel or passageway, respectively. Particularly, the
cross-sectional shape of the insert element may be adapted to the cross-sectional shape of the
channel or passageway or the wall element defining or delimiting the channel or passageway,
respectively. As such, the hollow insert element may have a pipe- or tube-like shape, for instance.
The hollow insert element may be made of a material which is resistant to respective primary and/or
secondary energy beams. A suitable material for building the hollow insert is a metal, e.g. a steel,
for instance.

The shielding element base body may comprise at least one wall element comprising at least one
contact portion which, particularly directly, contacts a workpiece during operation of the apparatus.
A respective contact portion is typically, provided with a free (distal) end portion of the respective
wall element of the shielding element base body. The contact portion is thus, configured to directly
abut against a workpiece during operation of the apparatus such that a closed space or volume
extending between the workpiece, i.e. particularly the surface of the workpiece, and the processing
device is generatable or generated. The closed space or volume is particularly, delimited by the
workpiece, the wall element of the shielding element base body, which defines or delimits the
channel or passageway, and the processing device, particularly an energy beam exit window of the
processing device. Thus, the closed space or volume also comprises the shielded (inner) space or
(inner) volume of the shielding element.

According to an exemplary embodiment, at least the contact portion may comprise an elastic and/or
soft material and/or an elastic and/or soft material structure allowing for a, particularly gas-tight,
abutment or contact between the contact portion and a workpiece which is to be processed by means
of the processing device and apparatus, respectively. As such, an undesired exit of primary or
secondary energy beams out of the closed space or volume is not possible. Also, process gases,
residues, and other byproducts, such as smoke-like particles, generated during operation of the
apparatus cannot exit the closed space or volume in undesired manner. An elastic and/or soft
material may comprise an elastic and/or soft polymer material, particularly a polymer material having
high-temperature stability, such as PA, PC, PET, POM, etc. The term “polymer material” also
embraces mixtures of at least two chemically different polymer materials. An elastic material
structure may comprise a material structure allowing for a certain degree of elasticity and/or flexibility
such as a bellows-like material structure, for instance.

According to an additional or alternate exemplary embodiment, at least the contact portion may
comprise a geometric shape which is selected based on a contour of a specific workpiece which is
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to be processed by means of the processing device and apparatus, respectively. Hence, the shape
of the contact portion may follow the shape of a workpiece which is to be processed; merely as an
example, the contact portion may have a plane shape for processing a corresponding plane
workpiece, may have a curved shape for processing a corresponding curved workpiece, or may have
a free-form shape for processing a corresponding free-form workpiece. As such, the contact portion
allows for a, particularly gas-tight, abutment or contact between the contact portion and a workpiece
which is to be processed by means of the processing device and apparatus, respectively. As such,
an undesired exit of primary or secondary energy beams out of the closed space or volume is not
possible. Also, process gases, residues, and other byproducts, such as smoke-like particles,
generated during operation of the apparatus cannot exit the closed space or volume in undesired
manner.

The shielding element base body may be extendable between at least a first extended state, e.g. a
non-extended state, and at least a second extended state, e.g. an extended state, different from the
first extended state, particularly so as to bridge different distances between the processing device
and a workpiece which is to be processed by means of the processing device and apparatus,
respectively. As such, the shielding element base body may be provided with flexibility such that it
can be used in processing settings which may require different distances between the processing
head and the workpiece which is to be processed by means of the processing device and apparatus,
respectively. A drive device, e.g. a motor, may be assigned to the shielding element base body. The
drive device may be configured to, particularly automatically, transfer the shielding element base
body in the respective first and second extended states.

The shielding element base body may comprise the or at least one wall element, particularly at least
one wall element comprising at least one respective contact portion, whereby the at least one wall
element comprises at least one free inner space. Hence, at least one wall element of the shielding
element base body is provided with at least one free inner space. A respective free inner space may
be built as a chamber within the at least one wall element of the shielding element base body. It is
possible that the at least one wall element is provided with at least two respective free inner spaces
which may communicate with each other or which may not communicate with each other. The
geometry and volume of respective inner spaces is essentially defined by the constructive design of
the shielding element base body. For an example of a cylindrical shielding element base body, a
respective inner space may comprise a ring- or ring-segment shape, for instance.

A respective free inner space may be built by wall-portions of a double-walled section of the at least
one wall element of the shielding element base body. Hence, the shielding element base body may
comprise at least one wall element being provided with a double-walled section, whereby the wall-
portions of the double-walled section define or delimit a respective free inner space.

The shielding element base body may comprise at least one opening provided with the contact
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portion, which is typically, provided with a free distal end portion of the respective wall element of
the shielding element base body. The free inner space may be communicatively connected with the
at least one opening provided with the contact portion. Hence, given the at least one opening
provided with the contact portion is closed, e.g. by abutting the contact portion against a workpiece,
the (inner) volume extending between the at least one opening and the free inner space is closed as
well.

Likewise, an adapter-like connection element comprising the at least one contact portion or at least
one contact portion, which contact portion, particularly directly, contacts a workpiece during
operation of the apparatus, and the at least one opening provided with the at least one contact
portion may be provided. The adapter-like connection element is, particularly detachably,
connectable or connected with the shielding element base body. The free inner space of the
shielding element base body is communicatively connected with the at least one opening provided
with the contact portion when the adapter-like connection element is connected with the shielding
element base body. As such, the opening provided with the adapter-like connection element is in
fluid-connection with the free-inner space of the shielding element base body when the adapter-like
connection element is connected with the shielding element base body. The adapter-like connection
element and the shielding element base body may be provided with connection interfaces configured
to interact so as to connect the adapter-like connection element with the shielding element base
body, and vice versa. A respective, connection interface may be provided as a mechanical
connection interface, such as a clamping, clicking, screwing interface, for instance.

In either case, the at least one contact portion may be configured to abut against a workpiece during
operation of the apparatus thereby, closing the at least one opening. More particularly, the at least
one contact portion may be configured to abut against a workpiece during operation of the apparatus
thereby, closing the at least one opening, particularly in gas-tight manner, such that a specific
atmosphere and/or a specific pressure level within the at least one free inner space is maintained
and/or a specific medium contained within the at least one free inner space cannot exit the free inner
space via the at least one opening.

The apparatus comprises an atmosphere generating device assigned to the at least one free inner
space, the atmosphere generating device configured to generate and/or maintain a specific
atmosphere within the at least one free inner space. A respective atmosphere generating device
may be embodied as or comprise a gas supply device configured to generate and/or maintain a
specific gas atmosphere in the free inner space. Additionally or alternatively, the apparatus comprise
a pressure level generating device assigned to the at least one free inner space, the pressure level
generating device configured to generate and/or maintain a specific pressure level within the at least
one free inner space. A respective pressure level generating device may be embodied as or
comprise a pump device configured to generate and/or maintain specific pressure level in the free
inner space. Also, a respective pressure level generating device may be embodied as or comprise
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a Venturi-pipe or -nozzle. As such, a specific atmosphere, e.g. a specific gas atmosphere, such as
an inert gas atmosphere, and/or a specific pressure level, e.g. an under pressure, such as a vacuum,
or an overpressure, may be generated and/or maintained in the at least one free inner space. As will
be more apparent from below, generating a specific atmosphere and/or a specific pressure level
within the at least one free inner space enables monitoring if the shielding element base body is
correctly oriented and/or positioned relative to a workpiece which is to be processed by means of
the processing device and apparatus, respectively, which is typically given when the at least one
contact portion of the at least one wall element (directly) abuts against the workpiece which is to be
processed by means of the processing device and apparatus, respectively.

The apparatus may further comprise a detection device assigned to the at least one free inner space,
the detection device configured to detect an atmosphere and/or a pressure level and/or a medium
within the at least one free inner space and/or configured to detect changes of an atmosphere and/or
a pressure level and/or a medium within the at least one free inner space. A respective detection
device may be embodied as or comprise at least one sensor device configured to sense chemical
and/or physical quantities allowing for directly or indirectly deriving information on an atmosphere
and/or a pressure level and/or a medium within the at least one free inner space and respective
changes, respectively. A concrete example of a respective sensor device is a gas sensor, a pressure
sensor, a temperature sensor. Yet, other embodiments of sensor devices are conceivable.

The detection device may also be configured to generate a detection information indicating a
detected atmosphere and/or a detected pressure level and/or a detected medium within the at least
one free inner space and/or a detected change of an atmosphere and/or a detected change of a
pressure level and/or a detected change of a medium within the at least one free inner space. A
respective detection information may be directly or indirectly output to a hardware- and/or software
embodied control device of the apparatus and/or output to an operator of the apparatus. A respective
detection information may particularly, trigger outputting a, particularly audible, visual, or tactile,
warning signal to an operator.

The apparatus may thus, comprise a hardware- and/or software embodied control device configured
to control operation of the processing device, particularly of an energy beam generating unit of the
or assigned to the processing device, based on a detection information generated by the detection
device. As such, the operation of the processing device may be controlled based on a detected
condition, e.g. an atmosphere condition, a pressure condition, etc., within the at least one free inner
space. Particularly, the operation of the processing device may be changed, particularly interrupted,
when a detection information indicates a change of a detected quantity, e.g. atmosphere, pressure
level, etc., within the at least one free inner space. In this regard, pre-definable or pre-defined
threshold values may be taken into account such that a change, particularly an interrupt, of the
operation of the processing device is only effected when a detection information indicates that a
detected quantity is above or below a (quantity-specific) threshold value. A respective control device
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may thus, be configured to interrupt operation of the processing device and/or to generate and
communicate a, particularly acoustic, visual, or tactile, warning signal to an operator when a
detection information generated by the detection device indicates that an atmosphere and/or
pressure level and/or medium reaches or exceeds a specific threshold value.

As a concrete example, a specific atmosphere and/or a specific pressure level within the at least one
free inner space will typically change when the contact portion of the at least one wall element does
not directly abut against the workpiece which is to be processed by means of the processing device
and apparatus, respectively. A respective change of specific atmosphere and/or a specific pressure
level within the at least one free inner space can be correlated with a leakage. A respective change
will be detected by the detection device and a respective detection information will be generated
which may result in that the operation of the processing device will be interrupted until the contact
portion directly abuts the workpiece which is to be processed by means of the processing device
and apparatus, respectively again. As such, monitoring if the shielding element base body is correctly
oriented and/or positioned relative to a workpiece which is to be processed by means of the
processing device and apparatus, respectively, which is typically given when the contact portion of
the at least one wall element directly abuts against the workpiece which is to be processed by means
of the processing device and apparatus, respectively, is enabled. Further, perforation, damage, etc.,
of a wall element, e.g. caused by energy beams, particularly be secondary energy beams, can be
detected since also in this case change of specific atmosphere and/or a specific pressure level within
the free inner space can occur which is detectable by the detection device.

The apparatus may further comprise a suction device configured to generate and/or maintain a
suction stream allowing for removing, particularly smoke-like, process gases and/or, particularly
smoke-like, residues generated during operation of the apparatus from the channel or passageway
defined or delimited by the at least one wall element. A respective suction device may be embodied
as or comprise a pump device configured to remove, particularly smoke-like, process gases and/or,
particularly smoke-like, residues generated during operation of the apparatus from the channel or
passageway defined or delimited by the at least one wall element. Hence, process gases and/or
residues which may negatively affect the properties of the primary energy beam can be efficiently
removed from the channel or passageway delimited by the at least one wall element. Further, a
controlled atmosphere and/or pressure level can be generated and/or maintained in the channel or
passageway.

The suction device may comprise a streaming channel structure communicating with the channel or
passageway, the streaming channel structure comprising at least one streaming channel through
which the suction stream may stream during operation of the suction device, whereby the at least
one streaming channel comprises at least two streaming channel sections being differently oriented
relative to each other. As such, respective streaming channel sections may form a labyrinth structure.
Hence, the design of the at least one streaming channel is chosen in such a manner, that an energy
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beam which has entered the streaming channel at a first streaming channel section will impinge
upon a wall element defining or delimiting a second channel section such that the energy beam is at
least partly absorbed by the respective wall element. As such, wall elements having specific energy
beam absorption properties, e.g. due to a specific absorption material, absorption coating, etc., are
preferred.

For the same purpose, the shielding element base body may be at least partly, particularly
completely, made from a material or material structure configured to absorb energy beams,
particularly secondary energy beams. As such, the shielding element base body may comprise wall
elements having specific energy beam absorption properties, e.g. due to a specific absorption
material, absorption coating, absorption color, etc.

The shielding element may comprise an adapter-like connection element configured to, particularly
detachably, connect the shielding element base body with the processing device, particularly with a
housing structure of the processing device. As such, the shielding device may be easily connected
and, if required, e.g. due to service and/or repair, disconnected from the processing device and vice
versa. A respective adapter-like connection element is provided with a connection interface
configured to enable a stable, yet typically detachable, connection of the shielding element base
body with the processing device. A respective a connection interface may be provided as a
mechanical connection interface, such as a clamping, clicking, screwing interface, for instance.

A respective adapter-like connection element may be integral with the shielding element base body
or integral with the processing device. Yet, it is also conceivable that a respective adapter-like
connection element is a separate component which is connectable with the shielding element base
body and the processing device, particularly a housing structure of the processing device.

The shielding element base body may be at least partly, particularly completely, made from a
polymer material. Particularly, the shielding element base body may be an injection molded
component allowing for a highly efficient manufacture thereof. Yet, the shielding element base body
may also be made be at least partly, particularly completely, made from a non-polymer material, e.qg.
a metal.

The shielding element base body may be at least partly, particularly completely, an additively
manufactured component. Additively manufacturing the shielding element base body is of advantage
since it allows for integrating different functionalities. All kinds of additive manufacturing processes
may be used for manufacturing the shielding element base body. Merely as an example, selective
laser sintering processes, selective laser melting processes, fused deposition modelling processes,
binder jetting processes, may be used.

In either case, the shielding device may comprise a first conduct- or tube-like shielding element and
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at least one further conduct- or tube-like shielding element which may be connectable or connected
with the processing device. The at least one further shielding element may be connectable or
connected in between the shielding element, i.e. the shielding element which contacts the workpiece
during operation the apparatus, and the processing device, particularly an energy beam exit window
of the processing device. In this embodiment, the wall elements of the shielding elements, when
connected, commonly define or delimit a respective channel or passageway for directing a primary
energy beam towards a workpiece. Hence, all above annotations with respect to the at least one
shielding element apply in analogous manner.

A second aspect of the invention refers to a shielding device for an apparatus for processing of a
workpiece by means of an energy beam, particularly an apparatus as described herein. The shielding
device is configured to shield at least one primary energy beam of a processing device of an
apparatus the shielding device is assignable or assigned to and/or at least one secondary energy
beam, particularly generated by reflection of the at least one primary energy beam at a workpiece
which is to be processed by means of the processing device and apparatus, respectively the
shielding device is assignable or assigned to, the shielding device configured to extend between a
processing device, particularly an energy exit window of the processing device, of an apparatus the
shielding device is assignable or assigned to and a workpiece which is to be processed by means
of the processing device and apparatus, respectively the shielding device is assignable or assigned
to, whereby the shielding device comprises at least one shielding element comprising a, particularly
conduct- or tube-like, shielding element base body, whereby the shielding element base body
comprises at least one wall element comprising at least one free inner space. All annotations
concerning the apparatus also apply to the shielding device.

A third aspect of the invention refers to a method of processing of a workpiece by means of at least
one energy beam, particularly a laser beam. According to the method, an apparatus as described
herein is used for performing the method. All annotations concerning the apparatus also apply to the
method.

Exemplary embodiments of the invention are described with reference to the Fig., whereby:

Fig. 1 shows a drawing of an apparatus for processing of a workpiece according to a first exemplary
embodiment;

Fig. 2 shows a principle drawing of a cut view of an apparatus for processing of a workpiece
according to an exemplary embodiment;

Fig. 3 shows a drawing of an apparatus for processing of a workpiece according to a second
exemplary embodiment; and
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Fig. 4 shows a principle drawing of a cut view of an apparatus for processing of a workpiece
according to an exemplary embodiment.

Fig. 1 shows a drawing of an apparatus 1 for processing of a workpiece 2 according to a first
exemplary embodiment in an isometric view. Fig. 2 shows a principle drawing of an apparatus 1 for
processing of a workpiece 2 according to a corresponding exemplary embodiment.

The apparatus 1 is configured to process a workpiece 2 by means of at least one energy beam 3,
particularly a laser beam. The apparatus 1 may particularly, be configured for cutting, depositing,
marking, structuring, welding, etc. of a workpiece 2 by means of at least one energy beam 3. As
such, the apparatus 1 may be embodied as a cutting (or machining) device configured to cut (or
machine) a workpiece 2 by means of at least one energy beam, a depositing device configured to
deposit a material or material structure on a workpiece 2 by means of at least one energy beam, a
marking device configured to mark a workpiece 2 by means of at least one energy beam, a
structuring device configured to structure a workpiece 2 by means of at least one energy beam, or a
welding device configured to weld at least one workpiece 2 by means of at least one energy beam.
Other applications allowing for an energy beam based processing of a workpiece 2 and/or a surface
of a workpiece 2 are conceivable. A workpiece 2 may be made of a ceramic, glass, metal, polymer,
or semiconductor, for instance.

The apparatus 1 comprises a processing device 4 configured to direct at least one primary energy
beam 3, particularly a primary laser beam, towards a workpiece 2, particularly towards a processing
region of a workpiece 2, so as to process the workpiece 2, particularly the processing region of the
workpiece 2, by means of the processing device 4 and apparatus 1, respectively. The processing
device 4 may comprise an energy beam directing unit (not explicitly shown) configured to direct at
least one primary energy beam 3 towards a workpiece 2. A respective energy beam direction unit
may comprise at least one energy beam directing element allowing for directing a primary energy
beam 3 towards a workpiece 2. A respective energy beam directing element may comprise at least
one optical element such as a mirror, a lens, etc. A respective optical element may be controllable
or controlled with respect to its position and/or orientation which allows for concertedly directing a
respective primary energy beam 3 in at least one defined energy beam path along the workpiece 2
and/or for concertedly adjusting other energy beam related parameters such as the focal spot
position and/or size of a respective primary energy beam 3.

The processing device 4 may comprise at least one energy beam exit window 5 through which a
primary energy beam 3 may exit the processing device 4 towards a workpiece 2, particularly towards
a processing region of a workpiece 2, so as to process the workpiece 2, particularly the processing
region of the workpiece 2, by means of the processing device 4 and apparatus 1, respectively.

The processing device 4 may comprise a primary energy beam generating unit (not explicitly shown),
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particularly a primary laser beam generating unit, configured to generate at least one primary energy
beam 3 which is to be directed towards a workpiece 2, particularly towards a processing region of a
workpiece 2, so as to process the workpiece 2, particularly the processing region of the workpiece
2, by means of the processing device 4 and apparatus 1, respectively.

As is apparent from the Fig., the processing device 4 may be built as or comprise a processing head.
The processing head may comprise a housing structure 6 in which functional units of the processing
head, e.g. a respective energy beam directing unit, are disposed. The housing structure 6 may be
moveably supported, particularly relative to a workpiece 2 which is to be processed by means of the
processing device 4 and apparatus 1, respectively in at least one degree of freedom of motion, e.g.
a translational and/or rotational degree of freedom of motion.

The apparatus 1 further comprises a shielding device 7 configured to shield the at least one primary
energy beam 3 directed towards the workpiece 2 by means of the processing device 4 and/or at
least one secondary energy beam 3’, particularly generated by reflection of the at least one primary
energy beam 3 at the workpiece 2. The shielding device 7 is configured to extend between the
processing device 4, particularly the energy beam exit window 5 of the processing device 4, and a
workpiece 2 which is to be processed by means of the processing device 4 and apparatus 1,
respectively. The dimensions of the shielding device 7, i. e. particularly its longitudinal dimensions,
may be chosen in such a manner that the shielding device 7 may extend or extends between the
processing device 4, particularly the energy beam exit window 5 of the processing device 4, and a
workpiece 2 which is to be processed by means of the processing device 4 and apparatus 1,
respectively.

As is apparent from the Fig., the shielding device 7 comprises a shielding element 8. The shielding
element 8 comprises, i.e. particularly defines or delimits, a shielded (inner) space or (inner) volume
9 which extends between the processing device 4, particularly the energy beam exit window 5 of the
processing device 4, and a workpiece 2 which is to be processed through which a primary energy
beam 3 may be directed towards the workpiece 2 when the processing device 4 is in an operating
position for processing a workpiece 2 which is to be processed by means of the processing device
4 and apparatus 1, respectively. Likewise, secondary energy beams 3’, e.g. energy beams
generated by reflection of a primary energy beam 3 at the workpiece 2, may be directed through the
shielded space or volume 9 defined or delimited by the shielding element 8 when the processing
device 4 is in an operating position for processing a workpiece 2 which is to be processed by means
of the processing device 4 and apparatus 1, respectively. Hence, both primary energy beams 3 and
secondary energy beams 3’ may be shielded by means of the shielding element 8 such that neither
primary energy beams 3 nor secondary energy beams 3’ may exit the shielded space or volume 9
in undesired manner. Nonetheless, the shielded (inner) space or (inner) volume 9 comprises, i.e.
particularly leads to, an opening 10 of the shielding element 8 through which a primary energy beam
3 may exit the shielding element 8 so as to impinge on a workpiece 2 which is to be processed by
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means of the processing device 4 and apparatus 1, respectively. As is apparent from the Fig., the
opening 10 is provided at a free (distal) end of the shielding element 8.

As is further apparent from the Fig., the shielding element 8 may comprise a conduct- or tube-like
shielding element base body 11. The shielding element base body 11 comprises at least one wall
element 12 defining or delimiting a channel or passageway 14 for directing a primary energy beam
3 towards a workpiece 2, i.e. particularly towards a processing region of a workpiece 2, so as to
process a workpiece 2. The channel or passageway 14 forms part of the shielded (inner) space or
(inner) volume 9 of the shielding element 8 mentioned above.

A hollow insert element (not shown) may be provided which is insertable or inserted into the channel
or passageway 14. The dimensions of the hollow insert element, i.e. particularly its outer diameter,
may be adapted to the dimensions, i.e. particularly the inner diameter, of the channel or passageway
14 or the wall element 12, respectively. Particularly, the cross-sectional shape of the insert element
may be adapted to the cross-sectional shape of the channel or passageway 14 or the wall element
12, respectively. As such, the hollow insert element may have a pipe- or tube-like shape. The hollow
insert element may be made of a material which is resistant to respective primary and/or secondary
energy beams. A suitable material for building the hollow insert is a metal, e.g. a steel, for instance.

As is further apparent from the Fig., the shielding element base body 11 comprises at least one wall
element 12 comprising a contact portion 13 which, particularly directly, contacts a workpiece 2 during
operation of the processing device 4 and apparatus 1, respectively. The contact portion 13 is
provided with a free (distal) end portion of the respective wall element 12 of the shielding element
base body 11. The contact portion 13 is thus, configured to directly abut against a workpiece 2 during
operation of the processing device 4 and apparatus 1, respectively such that a closed space or
volume extending between the workpiece 2, i.e. particularly the surface of the workpiece 2, and the
processing device 4 is generatable or generated. The closed space or volume is particularly,
delimited by the workpiece 2, the wall element 12 of the shielding element base body 11, which
defines or delimits the channel or passageway 14, and the processing device 4, particularly the
energy beam exit window 5 of the processing device 4. Thus, the closed space or volume also
comprises the shielded (inner) space or (inner) volume 9 of the shielding element 8.

The contact portion 13 may comprise an elastic and/or soft material and/or an elastic and/or soft
material structure allowing for a, particularly gas-tight, abutment or contact between the contact
portion 13 and a workpiece 2 which is to be processed by means of the processing device 4 and
apparatus 1, respectively. An elastic and/or soft material may comprise an elastic and/or soft polymer
material, particularly a polymer material having high-temperature stability, such as PA, PC, PET,
POM, etc. The term “polymer material” also embraces mixtures of at least two chemically different
polymer materials. An elastic and/or soft material structure may comprise a material structure
allowing for a certain degree of elasticity and/or flexibility such as a bellows-like material structure,
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for instance.

Additionally or alternatively, the contact portion 13 may comprise a geometric shape which is
selected based on a contour of a specific workpiece 2 which is to be processed by means of the
processing device 4 and apparatus 1, respectively. Hence, the shape of the contact portion 13 may
follow the shape of a workpiece 2 which is to be processed; as is exemplarily shown in the Fig., the
contact portion 13 may have a plane shape for processing a corresponding plane workpiece 2. As
such, the contact portion 13 allows for a, particularly gas-tight, abutment or contact between the
contact portion 13 and a workpiece 2 which is to be processed by means of the processing device 4
and apparatus 1, respectively.

As is apparent from the Fig. the shielding element base body 11 comprises a wall element 12
comprising a free inner space 15. Hence, a wall element 12 of the shielding element base body 11
is provided with a free inner space 15. The free inner space 15 may be built as a chamber within the
wall element 12 of the shielding element base body 11. It is possible that the wall element 12 is
provided with at least two respective free inner spaces 15 which may communicate with each other
or which may not communicate with each other.

As is further apparent from the Fig., the free inner space 15 may be built by a wall-portions 12a, 12b
of a double-walled section of a wall element 12 of the shielding element base body 11. Hence, the
shielding element base body 11 may comprise a wall element 12 being provided with a double-
walled section, whereby the wall-portions 12a, 12b of the double-walled section define or delimit the
free inner space 15.

As is further apparent from the Fig., the shielding element base body 11 may comprise an opening
16 provided with the contact portion 13, i.e. particularly provided with a free distal end portion of the
respective wall element 12 of the shielding element base body 11. The free inner space 15 is
communicatively connected with the opening 16 provided with the contact portion 13. Hence, given
the opening 16 provided with the contact portion 13 is closed, e.g. by abutting the contact portion 13
against a workpiece 2 (see e.g. Fig. 2, 4), the (inner) volume extending between the opening 16 and
the free inner space 15 is closed as well.

Likewise, as exemplarily indicated by the dashed lines in Fig. 1, an adapter-like connection element
comprising the contact portion 13, which contacts the workpiece 2 during operation of the apparatus
1, and the opening 16 provided with the contact portion 13 could be provided. The adapter-like
connection element would be, particularly detachably, connectable or connected with the shielding
element base body 11. The free inner space 15 of the shielding element base body 11 would be
communicatively connected with the opening 16 provided with the contact portion 13 when the
adapter-like connection element is connected with the shielding element base body 11. As such, the
opening 16 provided with the adapter-like connection element would be in fluid-connection with the
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free-inner space 15 of the shielding element base body 11 when the adapter-like connection element
is connected with the shielding element base body 11. The adapter-like connection element and the
shielding element base body 11 would be provided with connection interfaces configured to interact
s0 as to connect the adapter-like connection element with the shielding element base body 11, and
vice versa. A respective, connection interface may be provided as a mechanical connection
interface, such as a clamping, clicking, screwing interface, for instance.

In either case, the contact portion 13 is configured to abut against a workpiece 2 during operation of
the apparatus 1 thereby, closing the at least one opening 16. More particularly, the contact portion
13 is configured to abut against a workpiece 2 during operation of the apparatus 1 thereby, closing
the opening 16 in gas-tight manner such that a specific atmosphere and/or a specific pressure level
within the free inner space 15 is maintained and/or a specific medium contained within the free inner
space 15 cannot exit the free inner space 15 via the opening 16.

The apparatus 1 further comprises an atmosphere generating device 17 assigned to the free inner
space 15, the atmosphere generating device 17 configured to generate and/or maintain a specific
atmosphere within the free inner space 15. The atmosphere generating device 17 may be embodied
as or comprise a gas supply device configured to generate and/or maintain a specific gas
atmosphere in the free inner space 15. Additionally or alternatively, the apparatus 1 comprises a
pressure level generating device 18 assigned to the free inner space 15, the pressure level
generating device 18 configured to generate and/or maintain a specific pressure level within the free
inner space 15. The pressure level generating device 18 may be embodied as or comprise a pump
device configured to generate and/or maintain specific pressure level in the free inner space 15.
Also, a respective pressure level generating device 18 may be embodied as or comprise a Venturi-
pipe or -nozzle. As such, a specific atmosphere, e.g. a specific gas atmosphere, such as an inert
gas atmosphere, and/or a specific pressure level, e.g. an under pressure, such as a vacuum, or an
overpressure, may be generated and/or maintained in the free inner space 15. As will be more
apparent from below, generating a specific atmosphere and/or a specific pressure level within the
free inner space 15 enables monitoring if the shielding element base body 11 is correctly oriented
and/or positioned relative to a workpiece 2 which is to be processed by means of the processing
device 4 and apparatus 1, respectively, which is typically given when the contact portion 13 of the
wall element 12 (directly) abuts against the workpiece 2 which is to be processed by means of the
processing device 4 and apparatus 1, respectively.

The apparatus 1 may further comprise a detection device 19 assigned to the free inner space 15,
the detection device 19 configured to detect an atmosphere and/or a pressure level and/or a medium
within the free inner space 15 and/or configured to detect changes of an atmosphere and/or a
pressure level and/or a medium within the free inner space 15. The detection device 19 may be
embodied as or comprise at least one sensor device configured to sense chemical and/or physical
quantities allowing for directly or indirectly deriving information on an atmosphere and/or a pressure
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level and/or a medium within the free inner space 15 and respective changes, respectively. A
concrete example of a respective sensor device is a gas sensor, a pressure sensor, a temperature
sensor.

The detection device 19 may also be configured to generate a detection information indicating a
detected atmosphere and/or a detected pressure level and/or a detected medium within the free
inner space 15 and/or a detected change of an atmosphere and/or a detected change of a pressure
level and/or a detected change of a medium within the free inner space 15. A respective detection
information may be directly or indirectly output to a hardware- and/or software embodied control
device 20 of the apparatus 1 and/or output to an operator of the apparatus 1. A respective detection
information may particularly, trigger outputting a, particularly audible, visual, or tactile, warning signal
to an operator.

The apparatus 1 thus, comprises a hardware- and/or software embodied control device 20
configured to control operation of the processing device 4, particularly of an energy beam generating
unit of the or assigned to the processing device 4, based on a detection information generated by
the detection device 19. As such, the operation of the processing device 4 may be controlled based
on a detected condition, e.g. an atmosphere condition, a pressure condition, etc., within the free
inner space 15. Particularly, the operation of the processing device 4 may be changed, particularly
interrupted, when a detection information indicates a change of a detected quantity, e.g. atmosphere,
pressure level, etc., within the free inner space 15. In this regard, pre-definable or pre-defined
threshold values may be taken into account such that a change, particularly an interrupt, of the
operation of the processing device 4 is only effected when a detection information indicates that a
detected quantity is above or below a (quantity-specific) threshold value. A respective control device
20 may thus, be configured to interrupt operation of the processing device 4 and/or to generate and
communicate a, particularly acoustic, visual, or tactile, warning signal to an operator when a
detection information generated by the detection device 19 indicates that an atmosphere and/or
pressure level and/or medium reaches or exceeds a specific threshold value.

As a concrete example, a specific atmosphere and/or a specific pressure level within the free inner
space 15 will typically change when the contact portion 13 of the wall element 12 does not directly
abut against the workpiece 2 which is to be processed by means of the processing device 4 and
apparatus 1, respectively. A respective change of specific atmosphere and/or a specific pressure
level within the free inner space 15 can be correlated with a leakage. A respective change will be
detected by the detection device 19 and a respective detection information will be generated which
may result in that the operation of the processing device 4 will be interrupted until the contact portion
13 directly abuts the workpiece 2 which is to be processed by means of the processing device 4 and
apparatus 1, respectively again. As such, monitoring if the shielding element base body 11 is
correctly oriented and/or positioned relative to a workpiece 2 which is to be processed by means of
the processing device 4 and apparatus 1, respectively, which is typically given when the contact
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portion 13 of the wall element 12 directly abuts against the workpiece 2 which is to be processed by
means of the processing device 4 and apparatus 1, respectively, is enabled. Further, perforation,
damage, etc., a wall element 12, e.g. caused by energy beams, particularly be secondary energy
beams, of can be detected since also in this case change of specific atmosphere and/or a specific
pressure level within the free inner space 15 can occur which is detectable by the detection device
19.

The apparatus 1 may further comprise a suction device 21 configured to generate and/or maintain a
suction stream allowing for removing, particularly smoke-like, process gases and/or, particularly
smoke-like, residues generated during operation of the apparatus 1 from the channel or passageway
14 delimited by the wall element 12. The suction device 21 may be embodied as or comprise a pump
device configured to remove, particularly smoke-like, process gases and/or, particularly smoke-like,
residues generated during operation of the apparatus 1 from the channel or passageway 14 defined
or delimited by the wall element 12. Hence, process gases and/or residues which may negatively
affect the properties of the primary energy beam 3 can be efficiently removed from the channel or
passageway 14 defined or delimited by the wall element 13. Further, a controlled atmosphere and/or
pressure level can be generated and/or maintained in the channel or passageway 14.

The suction device 21 may comprise a streaming channel structure 22 communicating with the
channel or passageway 14, the streaming channel structure 22 comprising a streaming channel 23
through which the suction stream may stream during operation of the suction device 21, whereby
the streaming channel 23 comprises at least two streaming channel sections 23a, 23b being
differently oriented relative to each other. As such, respective streaming channel sections 23a, 23b
may form a labyrinth structure. Hence, the design of the streaming channel 23 is chosen in such a
manner, that an energy beam which has entered the streaming channel 23 at a first streaming
channel section 23a will impinge upon a wall element defining or delimiting a second channel section
23b such that the energy beam is at least partly absorbed by the respective wall element. As such,
wall elements having specific energy beam absorption properties, e.g. due to a specific absorption
material, absorption coating, absorption color, etc., are preferred.

For the same purpose, the shielding element base body 11 may be at least partly, particularly
completely, made from a material or material structure configured to absorb energy beams,
particularly secondary energy beams 3'. As such, the shielding element base body 11 may comprise
wall elements 12 having specific energy beam absorption properties, e.g. due to a specific absorption
material, absorption coating, etc.

The Fig. also show that the shielding element 8 may comprise an adapter-like connection element
24 configured to, particularly detachably, connect the shielding element base body 11 with the
processing device 4, particularly with the housing structure 6 of the processing device 4. As such,
the shielding device 7 may be easily connected and, if required, e.g. due to service and/or repair,
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disconnected from the processing device 4 and vice versa. A respective adapter-like connection
element 24 is provided with a connection interface (not explicitly shown) configured to enable a
stable, yet typically detachable, connection of the shielding element base body 11 with the
processing device 4. A respective a connection interface may be provided as a mechanical
connection interface, such as a clamping, clicking, screwing interface, for instance.

A respective adapter-like connection element 24 may be integral with the shielding element base
body 11 or integral with the processing device 4. Yet, it is also conceivable that a respective adapter-
like connection element 24 is a separate component which is connectable with the shielding element
base body 11 and the processing device 4, particularly a housing structure 6 of the processing device
4,

Fig. 3 shows a drawing of an apparatus 1 for processing of a workpiece 2 according to a second
exemplary embodiment in an isometric view. Fig. 4 shows a principle drawing of a cut view of an
apparatus 1 for processing of a workpiece 2 according to a corresponding exemplary embodiment
of the apparatus 1.

In the embodiment of Fig. 3, 4, the shielding device 7 comprises a first conduct- or tube-like shielding
element 8a and a further conduct- or tube-like shielding element 8b. The further shielding element
8b is connectable or connected in between the shielding element 8a, i.e. the shielding element 8a
which contacts the workpiece 2, and the processing device 4, particularly the energy beam exit
window 5 of the processing device 4. In this embodiment, the wall elements of the shielding
elements, when connected, commonly define or delimit a respective channel or passageway 14 for
directing a primary energy beam 3 towards a workpiece 2. Hence, all above annotations with respect
to the first embodiment element apply in analogous manner to the second embodiment.

Even though not depicted in the Fig., the shielding element base body 11 may be extendable
between at least a first extended state, e.g. a non-extended state, and at least a second extended
state, e.g. an extended state, different from the first extended state, particularly so as to bridge
different distances between the processing device 4 and a workpiece 2 which is to be processed by
means of the processing device 4 and apparatus 1, respectively. As such, the shielding element
base body 11 may be provided with flexibility such that it can be used in processing settings which
may require different distances between the processing head 4 and the workpiece 2 which is to be
processed by means of the processing device 4 and apparatus 1, respectively. A drive device, e.qg.
a motor, may be assigned to the shielding element base body 11. The drive device may be
configured to, particularly automatically, transfer the shielding element base body 11 in the
respective first and second extended states.

In either embodiment, the shielding element base body 11 may be at least partly, particularly
completely, made from a polymer material. Particularly, the shielding element base body 11 may be
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an injection molded component allowing for a highly efficient manufacture thereof. Yet, the shielding
element base body 11 may also be made be at least partly, particularly completely, made from a
non-polymer material, e.g. a metal.

In either embodiment, the shielding element base body 11 may be at least partly, particularly
completely, an additively manufactured component. Additively manufacturing the shielding element
base body 11 is of advantage since it allows for integrating different functionalities. All kinds of
additive manufacturing processes may be used for manufacturing the shielding element base body.
Merely as an example, selective laser sintering processes, selective laser melting processes, fused
deposition modelling processes, binder jetting processes, may be used.

The apparatus 1 according to the embodiments of the Fig. allows for implementing a method of
processing of a workpiece 2 by means of at least one energy beam 3, particularly a laser beam.
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CLAIMS

Apparatus (1) for processing of a workpiece (2) by means of at least one energy beam,
particularly a laser beam, the apparatus (1) comprising:

- a processing device (4) configured to direct at least one primary energy beam (3),
particularly a primary laser beam, towards a workpiece (2) so as to process the workpiece
(2),

- a shielding device (7) configured to shield the at least one primary energy beam and/or at
least one secondary energy beam, particularly generated by reflection of the at least one
primary energy beam at the workpiece (2), the shielding device (8) configured to extend
between the processing device (4), particularly an energy beam exit window (5) of the
processing device (4), and a workpiece (2) which is to be processed by means of the
processing device and apparatus, respectively (1), whereby

the shielding device (7) comprises at least one shielding element (8) comprising a, particularly
conduct- or tube-like, shielding element base body (11), whereby

the shielding element base body (11) comprises at least one wall element (12) comprising at
least one free inner space (15),

- an atmosphere generating device (17) assigned to the at least one free inner space (15),
the atmosphere generating device (17) configured to generate and/or maintain a specific
atmosphere within the at least one free inner space (15), and/or

- a pressure level generating device (18) assigned to the at least one free inner space (15),
the pressure level generating device (18) configured to generate and/or maintain a specific
pressure level within the at least one free inner space (15).

Apparatus according to Claim 1, wherein, the shielding element base body (11) comprises
at least one wall element (12) comprising a channel or passageway (14) for directing a
primary energy beam (3) towards a workpiece (2) so as to process the workpiece (2).

Apparatus according to Claim 2, further comprising a hollow insert element insertable or
inserted into the channel or passageway (14).

Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) comprises at least one wall element (12) comprising at least one contact portion
(13) which, particularly directly, contacts a workpiece (2) during operation of the apparatus
(1), whereby at least the contact portion (13) comprises an elastic material and/or an elastic
material structure allowing for a, particularly gas-tight, contact between the contact portion
(13) and a workpiece (2) which is to be processed by means of the apparatus (1).
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Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) comprises at least one wall element (12) comprising at least one contact portion
(13) which, particularly directly, contacts a workpiece (2) during operation of the apparatus
(1), whereby at least the contact portion (13) comprises a geometric shape which is selected
based on a contour of a specific workpiece (2) which is to be processed by means of the
apparatus (1).

Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) is extendable between at least a first extended state and at least a second extended
state different from the first extended state, particularly so as to bridge different distances
between the processing device (4) and a workpiece (2) which is to be processed by means
of the apparatus (1).

Apparatus according to any of the preceding Claims, wherein the free inner space (15) is
built by a wall-portions (12a, 12b) of a double-walled section of the at least one wall element
(12).

Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) comprises at least one opening (16) provided with the or at least one contact portion
(13) of the at least one wall element (12), which contact portion (13), particularly directly,
contacts a workpiece (2) during operation of the apparatus (1), whereby the free inner space
(15) is communicatively connected with the at least one opening (16) provided with the
contact portion (13) of the at least one wall element (12).

Apparatus according to any of the preceding Claims, further comprising an adapter-like
connection element comprising the at least one contact portion (13) or at least one contact
portion (13), which contact portion (13), particularly directly, contacts a workpiece (2) during
operation of the apparatus (1), and the at least one opening (16) provided with the at least
one contact portion (13), the adapter-like connection element, particularly detachably,
connectable or connected with the shielding element base body (11), whereby the free inner
space (15) is communicatively connected with the at least one opening (16) provided with
the contact portion (13) when the adapter-like connection element is connected with the
shielding element base body (11).

Apparatus according to Claim 8 or 9, wherein the at least one contact portion (13) is
configured to abut against a workpiece (2) during operation of the apparatus (1) thereby,
closing the at least one opening (16), particularly in gas-tight manner.

Apparatus according to any of the preceding Claims, further comprising a detection device
(19) assigned to the at least one free inner space (15), the detection device (19) configured
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to detect an atmosphere and/or a pressure level and/or a medium within the at least one free
inner space (15) and/or configured to detect changes of an atmosphere and/or a pressure
level and/or a medium within the at least one free inner space (15) and to generate a detection
information indicating a detected atmosphere and/or a detected pressure level and/or a
detected medium within the at least one free inner space (15) and/or a detected change of
an atmosphere and/or a detected change of a pressure level and/or a detected change of a
medium within the at least one free inner space (15).

Apparatus according to Claim 11, further comprising a control device (20) configured to
control operation of the processing device (4), particularly of an energy beam generating unit
of the processing device (4), based on a detection information generated by the detection
device (19).

Apparatus according to any of the preceding Claims, further comprising a suction device
(21) configured to generate and/or maintain a suction stream allowing for removing,
particularly smoke-like, process gases and/or, particularly smoke-like, residues generated
during operation of the apparatus (1) from the channel or passageway (14) delimited by the
at least one wall element (12).

Apparatus according to Claim 13, wherein the suction device (21) comprises a streaming
channel structure (22) communicating with the channel or passageway (14), the streaming
channel structure (22) comprising at least one streaming channel (23) through which the
suction stream may stream during operation of the suction device (21), whereby the at least
one streaming channel (23) comprises at least two streaming channel sections (23a, 23b)
being differently oriented relative to each other.

Apparatus according to any of the preceding Claims, further comprising an adapter-like
connection element (24) configured to, particularly detachably, connect the shielding element
base body (11) with the processing device (4), particularly with a housing structure (6) of the
processing device (4).

Apparatus according to any of the preceding Claims, wherein the adapter-like connection
element (24) is integral with the shielding element base body (11) or with the processing
device (4).

Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) is at least partly, particularly completely, made from a material or material structure
configured to absorb secondary energy beams.
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Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) is at least partly, particularly completely, made from a polymer material.

Apparatus according to any of the preceding Claims, wherein the shielding element base
body (11) is at least partly, particularly completely, an additively manufactured component.

Shielding device (7) for an apparatus (1) for processing of a workpiece (2) by means of an
energy beam, particularly an apparatus (1) according to any of the preceding Claims, the
shielding device (7) configured to shield at least one primary energy beam (3) of a processing
device (4) of an apparatus (1) the shielding device (7) is assignable or assigned to and/or at
least one secondary energy beam (3’), particularly generated by reflection of the at least one
primary energy beam (3) at a workpiece (2) which is to be processed by means of the
apparatus (1) the shielding device (7) is assignable or assigned to, the shielding device (7)
configured to extend between a processing device (4), particularly an energy beam exit
window (5) of a processing device of an apparatus (1) the shielding device (7) is assignable
or assigned to and a workpiece (2) which is to be processed by means of the processing
device (4) of the apparatus (1) the shielding device (7) is assignable or assigned to,

the shielding device (7) comprises at least one shielding element (8) comprising a, particularly
conduct- or tube-like, shielding element base body (11), whereby

the shielding element base body (11) comprises at least one wall element (12) comprising at
least one free inner space (15).

Method of processing of a workpiece by means of at least one energy beam (3), wherein an
apparatus (1) according to any of Claims 1 — 19 is used for performing the method.
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