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MULTIPLE HEAT SOURCE-TYPE PREHEATING DEVICE FOR MACHINING APPARATUS

®®

Disclosed herein is a multiple heat source-type preheating device for a machining apparatus. The multiple heat
source-type preheating device for a machining apparatus includes a first heat source provision module and a
second heat source provision module. The first heat source provision module is installed to be moved along a
portion of a material to be machined along with a spindle adapted to rotate a tool at high speed, and is configured
to preheat the portion of the material to be machined by providing a heat source thereto. The second heat source
provision module is installed to be moved along with the first heat source provision module, and is configured to
preheat the portion of the material to be machined by providing a heat source thereto while preceding or following
the first heat source provision module.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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MULTIPLE HEAT SOURCE-TYPE PREHEATING DEVICE FOR MACHINING APPARATUS

BACKGROUND

1. Technical Ficld

The present invention relates generally to a preheating device, and more particularly to a novel
multiple heat source-type preheating device for a machining apparatus, which is coupled to a spindle
configured to rotate a tool at high speed and preheats a portion to be machined by the tool, and which can
smoothly preheat the overall range of the portion to be machined by the tool while minimizing the output

of a laser module used for the preheating,

2. Description of the Related Art

In general. methods using an external heat source for machining include two methods: ablation
designed to directly use a heat source to cut a material; and thermally-assisted machining (TAM) designed
to use a heat source for preheating intended to reduce the strength of a material

TAM of these methods uses a laser, and is applied to the cutting of a difficult-to-cut material. In
connection with this, related technologies are disclosed in Korean Patent No. 10-1474708, Korean Patent
No. 10-1367052, Korean Patent No. 10-1366961, and Korean Patent No. 10-1695795.

Meanwhile, a laser heat source used in the above-described conventional technologies is
advantageous in that a material can be fast heated, but is problematic in that a heated material is rapidly
cooled when the supply of the heat source is stopped.

In other words, a portion to be machined, which has been preheated through the supply of the
heat source, is cooled to a temperature below an appropriate preheating temperature before machining is
performed by a tool. Accordingly, during machining, phenomena occur in which a surface becomes

rough and machining quality is degraded.
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Therefore, conventionally, in order to overcome the above problems, the output (laser output) of
the heat source must be increased. However, in this case, a new problem arises in that it becomes rather
difficult to machine a material because the tool may be damaged or the physical properties and state of the

malerial may be changed.

SUMMARY

The present invention has been conceived to overcome various tvpes of problems of the
conventional technologies, and an object of the present invention is to provide a novel multiple heat
source-type preheating device for a machining apparatus, which can prevent preheating temperature from
being rapidly decreased even when the supply of a heat source to a portion to be machined is stopped, and
which can smoothly preheat a portion to be machined regardless of the properties of a material, a
machining range, and a machining depth.

According to an aspect of the present invention, there is provided a multiple heat source-type
preheating device for a machining apparatus, including: a first heat source provision module installed to be
moved along a portion of a material to be machined along with a spindle adapted to rotate a tool at high
speed, and configured to preheat the portion of the material to be machined by providing a heat source
thereto; a second heat source provision module installed to be moved along with the first heat source
provision module, and configured to preheat the portion of the material to be machined by providing a heat
source thereto while preceding or following the first heat source provision module.

The first heat source provision module may be installed to be rotated around the tool in the state
of being spaced apart from the tool; and the second heat source provision module may be installed to be
rolated around the first heat source provision module in the state of being spaced apart from the first heat
source provision module.

The heat sources provided by the [irst heat source provision module and the second heat source
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provision module may have different preheating arcas.

The heat sources provided by the first heat source provision module and the second heat source
provision module may have different preheating depths.

The preheating sequence of the heat source provided by the first heat source provision module
and the heat source provided by the second heat source provision module may be determined based on a
machining depth or the thermal conductivity of the material.

Al least any one of the first heat source provision module and the second heat source provision
module may be a laser module configured to radiate a laser beam as a heat source.

At least any one of the first heat source provision module and the second heat source provision
module may be an induction heater configured to preheat the portion of the material to be machined

through induction heating by providing an ¢lectromagnetically induced current thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention will be more clearly

understood from the following detailed description taken in conjunction with the accompanying drawings,
in which:

FIG. 1 is a perspective view illustrating a multiple heat source-type preheating device for a
machining apparatus according to an embodiment of the present invention;

FIG. 2 is a perspective view showing the mulliple heat source-tvpe preheating device for a
machining apparatus according to the embodiment of the present invention when viewed from below;

FIG. 3 1s a [ront view illustrating the multiple heat source-type preheating device for a machining
apparatus according to the embodiment of the present invention;

FIG. 4 is a perspective view showing the multiple heat source-type preheating device for a
machining apparatus according to the embodiment of the present mvention when viewed fromabove;

FIG. 5 is a schematic plan view illustrating the relationship in arrangement among the machine
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tool and two heat source provision modules of the multiple heat source-type preheating device for a
machining apparatus according to the embodiment of the present invention;

FIG. 6 is a schematic front view illustrating the relationship in arrangement among the machine
tool and two heat source provision modules of the multiple heat source-type preheating device for a
machining apparatus according to the embodiment of the present invention,

FIG. 7 is a schematic plan view illustrating the operation of the multiple heat source-type
preheating device for a machining apparatus according (o the embodiment of the present invention; and

FIG. 8 is a schematic front view illustrating the operation of the multiple heat source-tvpe

preheating device for a machining apparatus according to the embodiment of the present invention

DETAILED DESCRIPTION

A preferred embodiment of a multiple heat source-type preheating device for a machining
apparatus according (o the present invention will be described in detail below with reference to FIGS. 1
o8

FIG. 1 is a perspective view illustrating a multiple heat source-type preheating device for a
machining apparatus according to an embodiment of the present invention, FIG. 2 is a perspective view
showing the multiple heat source-type preheating device for a machining apparatus according to the
embodiment of the present invention when viewed from below, FIG. 3 is a front view illustraling the
multiple heat source-type preheating device for a machining apparatus according to the embodiment of the
present invention, and FIG. 4 1s a perspective view showing the multiple heat source-lype preheating
device for a machining apparatus according to the embodiment of the present invention when viewed from
above.

As shown in these drawings, the multiple heat source-type preheating device for a machining

apparatus according to the embodiment of the present invention basically includes a first heat source
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provision module 100 and a second heat source provision module 200. The multiple heat source-type
preheating device for a machining apparatus performs preheating by sequentially providing two heat
sources, provided by the two heat source provision modules 100 and 200, to a portion 11 to be machined.
thereby enabling preheating temperature to be maintained for a longer period of time. Accordingly, the
multiple heat source-type preheating device for a machining apparatus can achieve more desirable
preheating performance than the conventional technologies that use only a single laser beam as a heat
source.

The individual components of the multiple heat source-type preheating device for a machining
apparatus are described in greater detail below.

First, the first heat source provision module 100 is a module that is provided to preheat the portion
11 of amaterial 10 to be machined.

The first heat source provision module 100 is installed to be moved along the portion 11 of the
material 10 to be machined along with a spindle 20 adapted to rotatc a tool 21 at high speed, and is
configured to preheat the portion 11 of the material 10 to be machined by providinga heat source thereto.

In particular, the first heat source provision module 100 is installed to be rotated around the tool
21 in the state of being spaced apart from the tool 21.

In other words, the first heat source provision module 100 is installed to be additionally moved in
a direction perpendicular to the direction in which the first heat source provision module 100 is rotated
around the tool 21. Accordingly, even when the direction of movement of the tool 21 is rapidly or
gradually changed, the first heat source provision module 100 can preheat the portion 11 to be machined,
which is located in the direction of the movement

Meanwhile, a structure configured to enable the first heat source provision module 100 to be
rolated around the tool 21 may be implemented in various forms,

In the embodiment of the present invention, a ring-type first guide 310 is rotatably disposed

around the spindle 20, and the first heat source provision module 100 is fastened to the first guide 310 by a
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connection bracket 110, a coupling block 120, and a side bracket 130. In this case, the connection bracket
110 couples the first guide 310 and the coupling block 120 to each other, and the side bracket 130 couples
the first heat source provision module 100 to the coupling block 120.

Furthermore, the first guide 310 is configured to receive driving force from a first stepping motor
320 via a iming belt 311 and to be rotated using the driving force.

In particular, the first heat source provision module 100 is disposed on the side bracket 130 to be
tilted in a vertical direction, and is disposed to change its location along with the side bracket 130 in the
radial direction of the spindle 20, thereby enabling the control of the focus of a laser heat source. In this
case, the tilting from the side bracket 130 may be performed by the operation of a tilting motor 150
provided in the first heat source provision module 100, and the location change of the side bracket 130
may be performed by changing the location where the coupling block 120 to which the side bracket 130
has been coupled is coupled to the connection bracket 110 (see the coupling structure of FIG. 2).

Meanwhile, the reference symbol “1407 denotes a temperature sensor that is provided to measure
the temperature of a portion to be preheated.

Next, the second heat source provision module 200 is a module that is provided to preheat the
portion of the material 10 to be machined separately from the first heat source provision module 100.

The second heat source provision module 200 is installed to be moved along with the first heat
source provision module 100, and is configured to preheat the portion 11 of the material 10 to be machined
by providing a heat source thereto while preceding or following the first heat source provision module

In particular, the second heat source provision module 200 1s installed to be rotated around the
first heat source provision module 100 in the state of being spaced from the first heat source provision
module 100.

In other words, the second heat source provision module 200 is installed to be additionally moved
a direction perpendicular to the direction in which the second heat source provision module 200 is rotated

around the first heat source provision module 100. Accordingly. even when the direction of movement of
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the tool 21 is rapidly or gradually changed, the second heat source provision module 200 can preheat the
portion 11 to be machined, which is located in the direction of movement, before or afier the first heat
source provision module 100.

Meanwhile, a structure configured to enable the second heat source provision module 200 to be
rolated around the first heat source provision module 100 may be implemented in various forms.

In the embodiment of the present invention, a ring-type second guide 330 is fixedly installed
around the side bracket 130 to which the first heat source provision module 100 is coupled, the second heat
source provision module 200 is installed on the second guide 330, and the second heat source provision
module 200 is configured to be moved along the second guide 330 by a second stepping motor 340. In
this case, the second guide 330 has arack structure in which a gear 331 is formed along the circumferential
surface of the second guide 330. The second stepping motor 340 is fastened to the second heal source
provision module 200, and is configured to drive the pinion 341 engaging with the gear 331 of the second
guide 330.

Meanwhile, in the embodiment of the present invention, the heat sources provided by the first
heat source provision modules 100 and the second heat source provision module 200 are different in
preheating area and preheating depth.

In other words, the two heat source provision modules 100 and 200 provide heat sources having
different preheating arcas and different preheating depths, thereby enabling a preheating area and a
preheating depth to be controlled based on the properties of the material 10.

In particular, in the embodiment of the present invention, the first heat source provision module
100 may be implemented as a laser module configured to radiate a laser beam as a heal source, and the
second heat source provision module 200 may be implemented as an induction heater configured (o
provide an clectromagnetically induced current and preheat the portion of the material 10 to be machined
through induction heating,

Since the preheating depth of the laser beam provided by the laser module is greater than the
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preheating depth provided by the induction heater and the preheating area of the induction heating
provided by the induction heater is larger than the prehealing arca of the laser beam, the combination of the
heat sources based on a laser and induction heating enables universal use for the machining of various
malerials.

It will be apparent that the two heat source provision modules 100 and 200 may be configured to
be all implemented as laser modules or induction heaters and to have different preheating depths and
preheating arcas.

However, the laser module increases costs and requires a large installation space because the
aperture and output of the laser module must be increased in order to radiate a laser beam over a range that
can cover the machining range of the tool 21 at one time. In contrast, the induction heater is problematic in
that the tool 21 may be damaged during deep machining because the preheating depth range thereof is not
sufficient.

In view of this, it is most preferable that the above-described two heat source provision modules
100 and 200 use the combination of the laser beam and the induction heating-based heat source having
different preheating depths and different preheating ranges at the same time.

Furthermore, the operations and location changes of the first heat source provision module 100
and the second heat source provision module 200 are performed under the control of a control unit (not
shown).

In particular, the control unit is programmed to perform control so thal the preheating sequence of
the heat sources provided by the two heat source provision modules 100 and 200 varies depending on
machining depth or the thermal conductivity of the material 10.

The operation of the multiple heat source-type preheating device for a machining apparatus
according to the embodiment of the present invention is described in greater detail below.

First, the control unit receives information about a machining depth, a machining speed and a

machining path for the material 10 from a machining apparatus, and determines whether to use any one or
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both of the first and second heat source provision modules 100 and 200 and the preheating sequence of the
two heat source provision modules 100 and 200 based on the received information

For example, whether to use any ong or both of first and second heat source provision modules
100 and 200 is determined based on the propertics of the material 10 to be machined. If both of the two
heat source provision modules 100 and 200 are to be used, the preheating sequence of the heat source
provision modules 100 and 200 is determined.

In the embodiment of the present invention, a case where both of the two heat source provision
modules 100 and 200 are used and the second heat source provision module 200 configured to perform
preheating through induction heating by providing an electromagnetically induced current preheats the
portion of the material 10 to be machined before the first heat source provision module 100 configured to
provide a laser beam as a heat source is used as an example

Furthermore, alter the above-described settings have been made, the control unit sequentially
locates the two heat source provision modules 100 and 200 according to the set preheating sequence while
moving the first heat source provision module 100 and the second heat source provision module 200 by
controlling the first stepping motor 320 and the second stepping motor 340 based on previously received
information about a machining speed and a machining path

Thereafter, afler the spindle 20 has been driven based on the operation control of the machining
apparatus, the control unit allows the heat sources, provided by the respective heat source provision
modules 100 and 200, to preheat the portion to be machined by controlling the operations of the first heat
source provision module 100 and the second heat source provision module 200.

In other words, the portion 11 of the material 10 to be machined is preheated through the
induction heating based on the operation of the second heat source provision module 200, and the portion
11 of the material 10 to be machined is re-preheated using the laser heat source based on the operation of
the following first heat source provision module 100.

In particular, although the preheating range (preheating width) of the laser heat source radiated
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from the first heat source provision module 100 is not wider than the machining width of the tool 21, a
portion wider than the diameter of the tool 21 is primarily preheated through the induction heating of the
second heat source provision module 200 configured to previously preheat the corresponding portion 11 to
be machined. Accordingly, a case where the laser heat source having a greater preheating depth is radiated
onto the primarily preheated portion even within a narrower range can maintain preheating temperature for
a longer period of time than the case of providing a single heat source. As a result, the machining of the
tool 21 following the preheating of the first heat source provision module 100 can be smoothly performed.

Accordingly, the multiple heat source-type preheating device for a machining apparatus
according to the present invention can maintain preheating temperature for a longer period of time than the
case of performing preheating by using a single heat source because the multiple heat source-tvpe
preheating device for a machining apparatus preheats a portion to be machined by sequentially providing
two or more heat sources. As a result, machining can be smoothly performed without causing damage to
the portion 11 to be machined or damage to the tool 21 attributable to the rapid cooling of the material 10.

Additionally, the heat sources provided by the two heat source provision modules 100 and 200
are configured to have different preheating depths and different preheating ranges, and thus the multiple
heat source-tvpe preheating device for a machining apparatus according to the present invention can
perform smooth preheating and machining regardless of the area and depth of aportion to be machined

In particular, the multiple heat source-type preheating device for a machining apparatus according
to the present invention enables the control of the preheating sequence of two or mare heat sources and the
sclective operation control of the two or more heat sources, and thus may be universally used regardless of
the tvpe of material 10.

Furthermore, the locations of the two heat source provision modules 100 and 200 can be changed
during machining in real time by the operation control of the control unit, and thus the multiple heat
source-type preheating device for a machining apparatus according to the present invention can always

perform accurate preheating regardless of a machining path or the shape of the portion 11 to be machined.
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Meanwhile, the two heat source provision modules 100 and 200 constituting the multiple heat
source-type preheating device for a machining apparatus according to the present invention are not limited
to a structure in which the two heat source provision modules 100 and 200 are installed to be moved only
in the directions in which they are rotated.

In other words, although not shown in the drawings, the two heat source provision modules 100
and 200 may be configured to be moved toward a portion to be preheated in a vertical direction and the
control of preheating depth may be additionally performed.

As described above, the multiple heat source-type preheating device for a machining apparatus
according (o the present invention is a useful invention that may be modified in various forms.

Accordingly, the multiple heat source-type preheating device for a machining apparatus
according to the present invention preheats a portion to be machined by sequentially providing two or
more heat sources thereto, and thus can maintain preheating temperature for a longer period of time than
the case of performing preheating by using a single heat source, thereby providing the effect of performing
smooth machining without cavsing a damage to the portion to be machined or damage to a tool
attributable to the rapid cooling of a material

Furthermore, the heat sources provided by the two heat source provision modules are configured
to have different preheating depths and different preheating ranges, and thus the multiple heat source-type
preheating device for a machining apparatus according to the present invention provides the effect of
enabling smooth preheating and machining regardless of the area or depth of a portion to be machined

In particular, the multiple heat source-type preheating device for a machining apparatus according
to the present invention enables the control of the preheating sequence of the two or more heat sources and
the selective operation control of the two or more heat sources, and thus the multiple heat source-type
preheating device for a machining apparatus provides the effect of being universally used regardless of the
type of material

Moreover, the locations of the two heat source provision modules can be changed in real time
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during machining by the operation control of the control unit, and thus the multiple heat source-type
prehieating device for a machining apparatus according to the present invention provides the effect of
always performing accurate preheating regardless of a machining path or the shape of a portion to be
machined.

The following munbered clauses include ermbodiments that are contemplated and nonlimiting:

Clause 1. A nultiple heat source-type preheating device for a machining apparatus, comprising:

a first heat source provision module mnstalled to be moved along a portion of a material to be
machined along with a spindle adapted to rotate a tool at high speed, and configured to preheat the portion
of the material to be machined by providing a heat source thereto;

a second heat source provision module installed to be moved along with the first heat source
provision module, and configured to preheat the portion of the material to be machined by providing a heat
source thereto while preceding or following the first heat source provision module.

Clause 2. The multiple heat source-type preheating device of clause 1, wherein:

the first heat source provision module is installed to be rotated around the tool in a state of being
spaced apart from the tool; and

the second heat source provision module is mstalled to be rotated around the first heat source
provision module in a state of being spaced apart from the first heat source provision module.

Clause 3. The multiple heat source-type preheating device of clause 1, wherein the heat sources
provided by the first heat source provision module and the second heat source provision module have
different preheating areas.

Clavse 4. The multiple heat source-type preheating device of clause 1, wherein the heat sources
provided by the first heat source provision module and the sccond heat source provision module have
different preheating depths.

Clause 5. The multiple heat source-type preheating device of clause 1, wheren a preheating

sequence of the heat source provided by the first heat source provision module and the heat source
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provided by the second heat source provision module is determined based on a machining depth or
thermal conductivity of the material.

Clause 6. The multiple heat source-type preheating device of any one of clauses 1 to 5, wherein at
least any one of the first heat source provision module and the second heat source provision module is a
laser module configured to radiate a laser beam as a heat source.

Clause 7. The multiple heat source-type preheating device of any one of clauses 1 to 3, wherein at
least any one of the first heat source provision module and the second heat source provision module is an
induction heater configured to preheat the portion of the material to be machined through induction heating
by providing an electromagnetically induced current thereto.

Although the specific embodiments of the present invention have been disclosed for illustrative
purposes, those skilled in the art will appreciate that various modifications, additions and substitulions are
possible without departing from the scope and spirit of the invention as disclosed in the accompanying

claimms.
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CONCLUSIES:

1. Voorverwarmingsinrichling ~ voor  meerdere  verwarmingsbron-typen  voor  ecn
bewerkingsapparaat, omvattende:

een eerste warmtebronvoorzicningsmodule ingericht om langs een gedeelte van een te bewerken
maleriaal te bewegen samen met een spindel die aangepast is om een gereedschap met hoge snelheid te
roteren, en geconligureerd om het gedeelte van het te bewerken materiaal voor te verwarmen door een
warmtebron daaraan te verschaffen;

een  tweede  warmtebronvoorzieningsmodule  ingericht om  met de  cerste
warmiecbronvoorzieningsmodule (¢ bewegen en geconfigureerd om het gedeelte van het te bewerken
materiaal voor te verwarmen door een warmtebron daaraan te verschaffen tijdens het voorafgaan of volgen

van de cerste warmtebronvoorzicningsmodule.

2. Voorverwarmingsinrichting voor meerdere verwarmingsbron-typen volgens conclusie 1, waarbij:
de eerste warmtebronvoorzieningsmodule ingericht is om rond het gereedschap te worden
geroteerd op een afstand van het gereedschap; en
de tweede warmtebronvoorzieningsmodule ingericht is om rond de eerste
warmtebronvoorzieningsmodule  t¢  worden geroteerd op een afstand van de eerste

warmtebronvoorzieningsmodule.

3. Voorverwarmingsinrichting voor meerdere warmtebron-typen volgens conclusie 1, waarbij de

warmtebronnen die zjn verschaft door de eerste warmiecbronvoorzieningsmodule en de tweede

warmtebronvoorzicningsmodule verschillende voorverwarmingsgebieden hebben.

4. Voorverwarmingsinrichting voor meerdere warmtebron-typen volgens conclusie 1, waarbij de
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warmtcbronnen die zijn verschaft door de eerste warmtebronvoorzieningsmodule en de tweede

warmtebronvoorzieningsmodule verschillende voorverwarmingsdiepten hebben.

3. Het voorverwarmingsapparaat voor meerdere warmtebron-typen volgens conclusie 1, waarbij
cen  voorverwarmingssequentic  van  de  warmtebron  verschaft  door de  ecrste
warmtebronvoorzieningsmodule  en  de  warmtecbron  verschaft  door de  tweede
warmtebronvoorzieningsmodule wordt bepaald op basis van cen bewerkingsdiepte of thermische

geleidbaarheid van het materiaal.

6. Voorverwarmingsinrichting voor meerdere warmtebron-typen volgens een van de conclusies 1
tol en metl 5, waarbij ten minste enige van de eerste warmicbronvoorzieningsmodule en de tweede
warmtebronvoorzieningsmodule een lasermodule is geconfigureerd om een laserstraal als een warmtebron

te laten stralen.

7. Voorverwarmingsinrichting voor meerdere warmtebron-typen volgens een van de conclusies |
tot en met 5, waarbij ten minste enige van de cerste warmtebronvoorzieningsmodule en de tweede
warmtebronvoorzieningsmodule een mductieverwarmer is geconfigureerd om het gedeelte van het te
bewerken materiaal voor te verwarmen door middel van inductieverswarming door een elektromagnetisch

geinduceerde stroom daaraan te verschaffen.
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ABSTRACT

Disclosed herein is a multiple heat source-type preheating device for a machining apparatus. The
multiple heat source-type preheating device for a machining apparatus includes a first heat source
provision module and a second heat source provision module. The first heat source provision module is
installed to be moved along a portion of a material to be machined along with a spindle adapted to rotate a
tool at high speed. and is configured to preheat the portion of the material to be machined by providing a
heat source thereto. The second heat source provision module is installed to be moved along with the first
heat source provision module, and is configured to preheat the portion of the material to be machined by

providing a heat source thereto while preceding or following the first heat source provision module.

Fig. 1
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SCHRIFTELIJKE OPINIE NL2018G03

Onderdeel I Basis van de Schrifteliike Opinie

1. Deze schrifteliike opinie s opgestaid op basis van de meest recents conalusies ingediend voor aanvang van het
ondearzosk.

i)

Met betrekking fot nucleotide enof aminozuur sequenties die genoamd worden in de aanvraag en relevant
zijny voor dewitvinding roals beschrovern in de conchusiss, is dit onderzoek gedaan op basis van:

&, ypg maleridal:
£l sequantie opsumming
I3 tabelmiet batrehking totde sequantie Hist
b vorm van het materiaal:
3 opoapier
3 inelekionische vorm
¢ moment van indisningaanievaring:
{1 opgenomen inn da aanvraayg zoals ingediand
L1 samenh melde aanviaay elskironisch ingediend
T ister-aangeleverd voor het onderzosk
3. L1 v geval o micer dan 68n versle of kopie van esn-sequentie opsorming of tabel met betrekking op sen
sequentio s ingediend of aangeleverd, zii do benodigde vaerklaringen ingadiend dat de informatie in de
latere of additionele kopieén identiek is aan de agnvraag zoals ingediend of niet myeer inflormatie bavatten
dan de aanvraag zoals oorspronhelifh werd ingediend.

4. Overige opmerkinger:

MLROTE {duly 2008
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Onderdeel V. Gemotiveerde verkiaring ten aanzien van nieuwheid, inventiviielt en industrigle

ioepashaarheid

1. Verklaring

Niagwheid

irventivite

fndustriéle toepasbadrbeaid

. Citaties en tostichting,

Zip apaste biadzijde

MLROTE {duly 2008
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SCHRIFTELMKE OPINIE BANVRAAGNUMMER
{APARTE BLADZIIDE) MLE2O18003

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Heference is made to the following documents:
21 WO 2012/019871 AT (UNIV DARMSTADT TECH [DE]; ABELE
EBERHARD [DE}; HOELSCHER ROLAND [DE]} 186 februari
2012
D2 DE 11 2012 006740 TS (INDUSTRY ACADEMIC

COOPERATION FOUNDATION CHANGWON NAT
UNIVERSITY [KR]) 21 meil 2015

D3 US 2007/062820 Al (SHIN YUNG C [US]) 22 maart 2007

G4 EP T 279462 A2 (MCE VOEST GMBH & CO [AT]} 29 januan
2003

D5 EP 2 554 322 AZ {(FUJI HEAVY IND LTD [JR]} 6 februari 2013

De KR 101 895 785 B1 (NAT UNIV CHANGWON IND ACAD COOP

CORPS [KR1} 12 januarf 2017

[£b]

Independent claim 1
21 D1 (see i particular claiims. 1, 8 and 8) discloses:

Voorvemarmingsinrichling voor meerdere verwarmingsbron-typen voor een
bewerkingsapparaat, omvsttends:

- gen eerste warmtebronvoorzieningsmodule ingericht om langs een gedeslie
van een te bewerken materiaal te bewegen samen met ean spindel die
aangepast is om een gereedschap met hoge snetheid te roteren, en
geconfigurserd om het gedesiie van het le bewerken materiaal voor le
verwarmen door een warmiebron daaraan te verschafien;

~ gen tweesde warmiebronvoorzieningsmodule ingsricht om met de eerste
warmtebronvoorzieningsmodule te bewsgen en geconfigureerd om het
gedeelle van het te bewerken materiaal voor te verwarmen door een
warmtebron daaraan te verschaffen tijdens het vooralgaan of volgen van de
eersle warmtebronvoorzieningsmodule.

FormNL2STR Istpaiaiasheatl fduly SUEEY (sheet 1}



SCHRIFTELMKE OPINIE BANVRAAGNUMMER
{APARTE BLADZIIDE) MLE2O18003

The present application does nat meet the criteria of patentability, because
the subject-malter of claim 1 is not new in view of D1.

2.2 The attention of the applicant is drawn to the fact that documents D2 and D3
{ses the relevant passages in the search report) are also noveity destroying
for the subject malter of claim 1,

3 Dependent claims 3-7

Dependent claims 3-7 do not contain any features which, in combination with
the features of any ¢laim to which they refer, meet the requirements of
novelty, the reasons baing as follows:

The features of claims 3 and 6 are disciosed in D2 and D&

The features of claims 4. 5 and 7 are disclased in D1,

4 Dependent claim 2
The combination of the features of dependent olaim 2 is neither known from,
nor rendered obvious by, the available prior arl. The features of claim 2
enable the moving the the sacond preheating device in relalion 1o the first,
thus achieving flexibility in changing of locations of both preheating devices
{and heated zores) in taal time.

FormNLASTR Istpaiaiasheatl fduly SUEEYN (sheet &)
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