I *I Innovation, Sciences et Innovation, Science and CA 2984189 C 2023/10/31

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 984 1 89
(12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépot PCT/PCT Filing Date: 2016/04/28 (51) ClLInt./Int.Cl. B29C 33/30 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2016/11/03 (72) Inventeurs/Inventors:

- . MEINDL, EDWIN, AT;
(45) Date de délivrance/lssue Date: 2023/10/31 FALCH. CHRISTIAN, AT

(85) Entrée phase nationale/National Entry: 2017/10/27 .
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2016/059554 CUBES GMBH, AT
(87) N° publication PCT/PCT Publication No.: 2016/174167 (74) Agent: GOWLING WLG (CANADA) LLP
(30) Priorité/Priority: 2015/04/29 (DE10 2015 106 577.0)

(54) Titre : SYSTEME ET PROCEDE POUR COULER UNE PIECE AINSI QUE SUPPORT D'ENREGISTREMENT LISIBLE PAR UN
ORDINATEUR PRESENTANT UN PROGRAMME POUR COULER UNE PIECE

(54) Title: SYSTEM AND METHOD FOR CASTING A COMPONENT AS WELL AS A COMPUTER-READABLE STORAGE MEDIUM
HAVING A PROGRAM FOR CASTING A COMPONENT

— / 100

101 106

102 — 104 105

(57) Abrégé/Abstract:

A system for casting a component by an adjustable molding box is disclosed. A generating unit serves for generating a component
model of the component to be molded, a transmitting unit serves for transmitting the component model via a data network to a
determining unit, and the determining unit serves for determining a casting mold model based on the component model. The
determining unitis configured such that adjustment data for adjusting the adjustable molding box based on the casting mold model
are generatable. A control unit is coupled to the determining unit such that the adjustment data are providable to the control unit,
wherein the control unit is configured such that the control unit adjusts the molding box, based on the adjustment data, with a
casting mold, which is indicative for a negative profile of the component, and the component is castable by the adjusted molding
box.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




Abstract

A system for casting a component by an adjustable molding box is disclosed. A
generating unit serves for generating a component model of the component to be
molded, a transmitting unit serves for transmitting the component model via a data
network to a determining unit, and the determining unit serves for determining a casting
mold model based on the component model. The determining unit is configured such that
adjustment data for adjusting the adjustable molding box based on the casting mold
model are generatable. A control unit is coupled to the determining unit such that the
adjustment data are providable to the control unit, wherein the control unit is configured
such that the control unit adjusts the molding box, based on the adjustment data, with a
casting mold, which is indicative for a negative profile of the component, and the
component is castable by the adjusted molding box.
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System and method for casting a component as well as
a computer-readable storage medium
having a program for casting a component

Technical area

The present invention relates to a system for casting a component by an
adjustable molding box as well as a method for casting a component by an
adjustable molding box. Furthermore, the present invention relates to a

computer-readable storage medium and a computer program.

Background of the invention

Nowadays, in tool making (or tool design and construction), mold making
(or mold design and construction) and model making, so-called "HARD
TOOLS” still play a great role. The basic principle of these devices is formed
by block structures, which reflect the negative of the contour shape of the
component to be spanned.

These full (or solid) blocks may consist for example of aluminum, epoxy or
Ureol. The more complex the geometry of the three-dimensional model, the
greater the loss of material with respect to the ingot (or raw block). For
three-dimensional models made of Ureol, these blocks must be glued
together elaborately beforehand, because boards (or sheets) of Ureol are
available only in limited thicknesses. The gluing together of the Ureol
boards is a time-intensive work step. As an alternative, the possibility exists
to cast the three-dimensional model close to contour, such that less loss of
material and less post-processing steps are necessary.

However, individual casting molds must be produced for the casting process
in order to fabricate differently shaped ingots.
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For example, adjustable molding boxes, which can be adapted individually
to different shapes, are provided for adjusting individual casting molds.
Adjustable casting boxes are known for example from US 6,354,531 B1,
WO 86/02877 A1, and US 5,546,313.

Disclosure of the invention

It is an object of the present invention to fabricate and provide quickly and
cost-efficiently individual ingots for the tool making, the mold making and
the model making.

This object is solved by a system for casting a component by an adjustable
molding box, by a method for casting a component by an adjustable
molding box, and by a computer-readable storage medium.

According to a first aspect of the present invention, there is described a
system for casting a component by an adjustable molding box. The system
has a generating unit for generating a component model of the component
to be molded, a transmitting unit for transmitting the component model via
a data network to a determining unit, and the determining unit for
determining a casting mold model based on the component model. The
transmitting unit serves for transmitting the component model via a data
network to the determining unit. The determining unit is configured such
that adjustment data for adjusting the adjustable molding box based on the
casting mold model are generatable (or can be generated). A control unit is
coupled to the determining unit such that the adjustment data are
providable (or can be provided) to the control unit, wherein the control unit
is configured such that the control unit adjusts the molding box based on
the adjustment data with a casting mold, which is indicative for a negative
profile of the component, and the component is castable (or can be cast) by
the adjustable molding box.

According to a second aspect of the present invention, there is described a
method for casting a component by an adjustable molding box. According to
the method, a component model of a component to be molded is generated.
The component model is transmitted via a data network to a determining
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unit. A casting mold model is generated by the determining unit based on
the component model. Further, adjustment data for adjusting the adjustable
molding box based on the casting mold model are generated, such that the
molding box is adjusted with a casting mold, which is indicative for a
negative profile of the component, and the component can be cast by the
adjustable molding box.

The component is for example a three-dimensional object, such as it may
represent for example a tool block, a mold block or a model block. The
component concerns in particular a cast component, which can be cast for

example from Ureol or aluminum.

The adjustable molding box forms an adjustable casting mold. The
adjustable molding box has for example adjustable mold elements, which
can be shifted relatively to each other such that a desired casting mold,
which is prescribed by the casting mold model and which corresponds in
particular to a negative shape of the component, is adjusted (compare with
a needle bed). The individual mold elements may be controllable for
example by the control unit, in order to adjust a desired casting mold on
this basis. After the adjusting of the casting mold, the latter may be filled
for example with a casting material. After the curing (or hardening) of the
material, the ready-made, hardened component may be taken out of the
casting mold.

The adjustable mold elements may be present for example tightly packed,
e.g. abutting against each other, and e.g. corresponding ends of the
adjustable mold elements, such as for example adjustment rods, may form
the casting mold. The adjustable mold elements are formed for example in
a first set and in a second set, wherein both sets are opposite to each other.
Between the respective sets of adjustment elements, a cavity is provided,
into which the pourable casting compound is filled. The adjustment
elements in each set may be shifted relatively to each other, such that the
ends of the respective adjustment elements form a desired shape of the
cavity and thus a desired shape of the component to be cast (i.e. the
casting mold, which is indicative for a negative profile of the component).
The adjustment elements bear for example on each other, such that a firm
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(or strong) interconnection of the adjustment elements relative to each
other is creatable due to the gravity. Thus, the adjustment elements may
be laid on top of one another, and require no complex connection
mechanism. For example, the individual adjustment elements lie on top of
each other, and may be shifted horizontally relative to each other
individually or pair-wisely. The respective sets of adjustment elements are
opposing each other for example horizontally, and thus may be shifted in a
horizontal direction towards each other or away from each other.

In the context of this application, the term “transmitting unit” is understood
to refer in particular to an automated and preferably network-based
arrangement of entities, which are coupled or coupleable to each other
capably to communicate, and which can transmit data, e.g. of the
component model, preferably without interposition of an operating person,
via the data network. The entities are for example network elements, such
as for example routers or modems, which are spatially separate, and which
are connected to each other capably to communicate for example via the
internet as the data network. The generating unit may be coupled to a first
entity and the control unit may be coupled to a second entity.

The generating unit is, for example, a computing unit, which is operable by
a user, and on which the component model of the component to be molded
can be generated. For example, a CAD system can be installed on the
generating unit, with which CAD system the component model can be
constructed. Thereby, for example, different boundary conditions, such as
length, width and height, can be taken into account. The component model
may have, for example, a data set, in which information relating to the
geometric arrangement, the material composition and/or other parameters,
for example temperature resistance parameters or acid resistance

parameters, of the component to be molded are present.
The data set may be generated on the generating unit for example by a

CAD program (Computer Aided Design). The data set thus forms a three-

dimensional mapping of the component model.
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In the context of this application, the term “determining unit” is understood
to refer in particular to a device having a processor resource, which is
configured for processing, in particular by programming measures, the
provided data of the component model, and which is further configured for
generating the casting mold model based on the component model. During
this processing, the processor resource may be coupled unidirectionally or
preferably bidirectionally and capably to communicate with a data storage
resource of the generating unit, in order to read data therefrom and/or to
store data therein. The generating unit may be formed for example as a
computer and/or processor, or as a plurality of co-operating computers or
processors (which may be spatially close to each other or may be spatially
separate from each other).

For example, a CAD system may be installed on the generating unit, by
which CAD system the component model can be constructed. Among
others, different boundary conditions, such as length, width and height,
may for example be taken into account. In other words, on the generating
unit, there is generated a model of the component with the desired
geometric embodiment. The data set, in particular the CAD data, are
subsequently transmitted by the transmitting unit to the determining unit.

The generating unit further generates, based on the casting moid model,
CAM data as adjustment data for adjusting the adjustable molding box. The
generating unit reads for example the CAD data, which have been
transmitted from the generating unit, and which comprise the geometry
data for the raw part, the finished part and the clamping device. If it is
necessary that the geometry must be changed or that new geometries
(models) must be generated, new CAM data are generated accordingly. The
raw material and the adjustment of the molding box are determined. The
CAM data account for the boundary conditions and suitable translating
movements and cutting data of the molding box and/or of the adjustable
mold elements. For example, the operations, which are defined in the CAM,
are stored together with all parameters as a “source code” in a CAM format.

The determining unit, the control unit, the transmitting unit and/or the
generating unit may be embodied and networked for bidirectional data
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exchange. Accordingly, for example, the determining unit may obtain CAD
data of the component, and may transmit the CAM data generated
therefrom back to the generating unit.

Further, due to the bidirectional data transfer, a status request may be
transmitted to the determining unit and/or to the control unit from the
generating unit at each arbitrary point in time, in response to which the
determining unit transmits back to the generating unit the status (i.e. the
progress of the process) of the determining of the casting mold model
and/or the control unit transmits back to the generating unit the status (i.e.
the progress of the process) of the adjustment of the molding box and/or
the progress of the casting process. Thus, the progress of the process can
be inquired permanently at a desired point in time.

The determining unit may further determine e.g. volume data of the casting
mold and/or of the component and also data relating to the delivery time of
the component and to the costs of the fabrication of the component, and
transmit (these data) to the adjustment unit.

The control unit is also understood to refer in particular to a device having a
processor resource, which is configured for processing, in particular by
programming measures, of the provided data of the casting mold model and
which is further configured for controlling the molding box. During this
processing, the processor resource may be coupled unidirectionally or
preferably bidirectionally and capably to communicate to a data storage
resource of the control unit, in order to read data therefrom and/or to store
these data therein. The control unit may be embodied for example as a
computer and/or processor or as a plurality of co-operating computers or
processors (which may be spatially close to each other or which may be
spatially separated from each other).

The control unit is configured, based on the casting mold model, to
generate machine-readable commands, in order to adjust the molding box
therewith. The control unit is coupled to the adjustable molding box, such

that the generated casting mold model prescribes the casting mold in the
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molding box. Thereafter, the component may be cast by the casting mold in
a casting process.

With the present invention, the generating unit may be arranged spatially
separate from the determining unit and/or the control unit, and may be
coupled by the transmitting unit. Thus, a component model can remotely be
generated from the determining unit, and be processed at the remote
determining unit and the control unit. The adjustable molding box is
arranged at the place (or site) of the control unit. In other words, a
component model may thus be created peripherally (or locally) at a
generating unit, and the component may be cast centrally with a molding
box. In particular, plural generating units can be coupled to one and the
same determining unit and/or control unit via according transmitting units,
such that a plurality of different component models, which have been
generated at the site of the generating unit, can be processed at one and
the same place (or site), at which the molding box is located, and may be
cast by the molding box.

Thus, in particular in tool making, mold making, or model making, the
necessary cost for generating a ingot (or raw block) can be reduced,
because it is no longer necessary to provide an according molding box at
the site of the generating unit. With the present invention, one and the
same molding box may process different component models from different
generating units. Thus, the hardware use and the corresponding cost may
be reduced significantly, because instead of a plurality of molding boxes,
only one molding box can be sufficient in order to process the plurality of

component models from most different generating units.

According to a further exemplary embodiment, the determining unit is
configured such that a material of the component to be cast is adjustable.
The user may input material parameters for example directly on the
generating unit or by means of an input mask of the control unit. Hereby,
the user may operate the input mask of the control unit via the data

network.
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According to a further exemplary embodiment, the determining unit is
configured such that an oversize of the component to be cast is adjustable.
An oversize serves in particular for defining a desired later post-processing
of the component. The oversize may be effected in different dimensions, for
example in the z-direction.

The determining unit may determine automatically specific sizes (or
measures) of the oversize based on the CAD data of the component.
Further, the oversize, which has been determined by the determining unit,
may, in the case of a bidirectional data transmission, be transmitted
between the determining unit. Furthermore, an oversize may be prescribed

at the generating unit and may be transmitted to the determining unit.

According to a further exemplary embodiment, the generating unit is
spatially separate from the determining unit and/or the control unit.

According to a further exemplary embodiment, the system further has the
adjustable molding box, which has the adjustable casting mold, which is
indicative for a negative profile of the component. The casting mold is
configured such that the component is castable (or can be cast) by the
adjustable molding box.

According to a further exemplary embodiment, the control unit is configured
such that a fabrication time and a delivery time of the cast component to a
delivery address can be determined and/or read out. In one exemplary
embodiment, also the generating unit is present at the delivery address. In
a further exemplary embodiment, the generating unit is present spatially
separate from the delivery address.

According to a further aspect of the present invention, a computer-readable
storage medium is described, in which a program for casting a component
by an adjustable molding box is stored. The computer-readable storage
medium has, when the program is executed by a processor (e.g. of the
determining unit), the following method steps:
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- determining a casting mold model based on a component model,
wherein the component model is indicative for the component to be molded
and the component model is transmittable via a data network,

- determining adjustment data for adjusting the adjustable molding
box based on the casting mold model, such that the molding box is adjusted
with a casting mold, which is indicative for a negative profile of the
component, and the component is castable by the adjustable molding box.

According to a further aspect of the present invention, a computer program
for casting a component by an adjustable molding box is described. The
computer program is configured, if it is executed by a processor, to execute
the method described above for casting a component by an adjustable
molding box.

The computer program may be implemented as a computer-readable
command code in each suitable programming language, such as for
example in JAVA™, C++™, .net™, C#™, etc. The computer program may
be stored on a computer-readable storage medium (CD-ROM, DVD, Blu-
ray™ disk, solid-state drive, removable disk drive, volatile or non-volatile
storage, built-in storage/processor, etc.). The command code may
command a computer or other programmable devices, such as for example
the generating unit and/or the control unit, such that the desired functions
are executed. Furthermore, the computer program may be provided in the
data network, such as for example the internet (e.g. website-based or
cloud-based), from where it can be operated or downloaded by a user as

needed.

The invention may be realized both by a computer program, i.e. a software,
and also by one or more special electric circuits, i.e. in hardware, or in
arbitrary hybrid form, i.e. by software components and hardware

components.

It is pointed out that the embodiments described herein represent only a

limited selection of possible embodiment variants of the invention. Thus, it
is possible to combine the features of individual embodiments in a suitable
manner, such that with the embodiment variants that are explicit herein, a
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plurality of different embodiments are to be considered as being obviously
disclosed for the skilled person. In particular, some embodiments of the
invention are described by a device and other embodiments of the invention
by a method. However, it will immediately become apparent for the skilled
person upon reading this application that, unless it is not indicated explicitly
otherwise, in addition to a combination of features, which belong to one
type of invention object, also an arbitrary combination of features, which
belong to different types of invention objects, are possible.

Short description of the drawings

In the following, embodiment examples are described in more detail for a
further explanation and a better understanding of the present invention with
reference to the appended drawings. In the drawings:

Fig. 1 shows a schematic representation of the system for casting a
component by an adjustable molding box according to an exemplary

embodiment of the present invention, and
Fig. 2 shows a schematic representation of a process diagram of a method
for casting a component by an adjustable molding box according to an

exemplary embodiment of the present invention.

Detailed description of exemplary embodiments

Same or similar components in different figures are provided with the same

reference numerals. The representations in the figures are schematic.

Fig. 1 shows a schematic representation of a system 100 for casting a
component 105 by an adjustable molding box 104 according to an
exemplary embodiment of the present invention. A generating unit 101
serves for generating a component model of the component 105 to be
molded. A transmitting unit 103 serves for transmitting the component
model to a determining unit 106 via a data network. The determining unit
106 serves for determining a casting mold model based on the component
model. The determining unit 106 is configured such that adjustment data
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for adjusting the adjustable molding box 104 based on the casting mold
model are generatable (or can be generated). A control unit 102 is coupled
to the determining unit 106 such that the adjustment data are providable to
the control unit 102, wherein the control unit 102 is configured such that
the control unit 102 adjusts the molding box 104, based on the adjustment
data, with a casting mold, which is indicative for a negative profile of the
component 105, and the component 105 is castable by the adjustable
molding box 104.

Hereby, the generating unit 101 is arranged spatially separate from the
control unit 102 and/or the determining unit 106. The transmitting unit 103
couples the generating unit 101 to the determining unit 106. For example, a
data transmission may be provided by the transmitting unit 103 via the

Internet.

The generating unit 101 is for example a computing unit, which is operable
by a user and on which the component model of the component to be
molded can be generated. For example, a CAD system, with which the
component model can be constructed, is installed on the generating unit
101. Hereby, for example different boundary conditions, such as length,
width and height, can be taken into account.

The determining unit 106 is coupled to the transmitting unit 103 and further
to the control unit 102 and the adjustable molding box 104, such that the
casting mold in the molding box is adjusted by the control unit using the
generated casting mold model. Thereafter, the component 105 can be cast
in a casting process by the casting mold. The component model can thus be
generated by the generating unit 101 remotely from the determining unit
106 and/or the control unit 102, and can be processed at the distant
determining unit 106 and/or control unit 102. The adjustable molding box
104 is arranged at the site of the control unit 102. In other words, a
component model can be generated peripherally at a generating unit 101,
and the component 105 can be cast centrally by an adjustable molding box
104. In particular, plural generating units 101 can be coupled to one and
the same determining unit 106 and/or the control unit 102 via according
transmitting units 103, such that a plurality of different component models,
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which have been generated at the site of the generating unit 101, are
processed at one and the same site, at which the molding box 104 is
arranged, and can be cast by the molding box 104.

Fig. 2 shows a schematic representation of a process diagram of a method
for molding a component 105 by an adjustable molding box 104 according
to an exemplary embodiment of the present invention. The individual
method steps may be run (or effected) for example in the determining unit
106 and/or the control unit 102. Beforehand, the component model is
generated in the generating unit 101 and is transmitted to the determining
unit 106 by the transmitting unit 103.

The selection 201 of materials may be made for example in the determining
unit 106 in a next step. This can be made possible for example via an input
mask, which is operated by the user. For example, the user may operate
the input mask via an internet portal.

Thereafter, the data of the component model are processed in step 202.
Further, an oversize of the component can be defined in step 203. The
definition 203 of the oversize may be effected for example also via the input
mask in the determining unit 106. In particular, an oversize serves to define
a desired later post-processing. The oversize can be effected in different
dimensions, for example in the z-direction. In the method step 204, control
commands for the adjustable molding box are generated by the control unit
102 based on the adjustment data of the casting mold model. The
adjustable molding box 104 is adjusted by the adjustment data of the
casting mold model.

Furthermore, in step 205, the fabrication time and/or the delivery time can
be determined based on the inputted parameters, such as for example the
geometric dimensions of the component, or the material composition.
Furthermore, the determining unit 106 may exactly determine the delivery
time based on the component parameters and based on the amount of
orders for components to be fabricated. Thereafter, in step 206, the product
data can be summarized and generated by the determining unit 106.
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The component is fabricated and/or cast by the molding box 104, which is
now adjusted. Thereafter, in step 208, the component 105 is delivered, and
is billed (or brought to account) in step 209.

Supplementarily, it is to be noted, that “having” or “comprising” does not
exclude other elements or steps, and that “a” or "an” does not exclude a
plurality. Furthermore, it is noted that features or steps, which have been
described with reference to one of the embodiment examples above, can
also be used in combination with other features or steps of other
embodiment examples described above. Reference numerals in the claims
are not to be considered as a limitation.

List of reference numerals:

100 system

101 generating unit
102 control unit

103 transmitting unit
104 molding box

105 component

106 determining unit

201 selection of materials

202 data processing of the component model

203 definition of oversize

204 control data for molding box

205 determination of fabrication time/delivery time
206 generation product data

207 production/casting of the component

208 delivery of the component

209 billing
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Claims

1. A system for casting a component by an adjustable molding box, the system
having the following:

a generating unit for generating a component model of the component to be
molded,

a transmitting unit for transmitting the component model via a data network to a
determining unit,

the determining unit for determining a casting mold model based on the
component model,

wherein the determining unit is configured such that adjustment data for adjusting
the adjustable molding box based on the casting mold model are generatable,
a control unit, which is coupled to the determining unit such that the adjustment data
are providable to the control unit,

wherein the control unit is configured such that the control unit, based on the
adjustment data, adjusts the molding box with a casting mold, which is indicative for a
negative profile of the component, and the component is castable by the adjusted
molding box,

wherein the generating unit is spatially separate from the control unit,
wherein the transmitting unit is coupled with the generating unit and the determining
unit for bidirectional data exchange such that from the generating unit at each arbitrary
point in time a status request is transmittable to the determining unit and the control
unit, in response to which the determining unit transmits back to the generating unit at
least one of the status of the determining of the casting mold model, the status of the
adjustment of the molding box from the control unit, and the status of the progress of
the casting process.

2. The system according to claim 1, wherein the determining unit is configured such
that a material of the component to be cast is adjustable.

3. The system according to claim 1 or 2, wherein the determining unit is configured
such that an oversize of the component to be cast is adjustable.
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4, The system according to any one of claims 1 to 3, wherein the determining unit is
configured such that a fabrication time and a delivery time of the cast component to a
delivery address are determinable.

5. A method for casting a component by an adjustable molding box using the system
of claim 1, the method having the following steps:

- generating a component model of the component to be molded,

- transmitting the component model via a data network to a determining unit,

- determining a casting mold model based on the component model by the
determining unit,

- determining adjustment data for adjusting the adjustable molding box based on
the casting mold model, such that the molding box is adjusted with a casting mold,
which is indicative for a negative profile of the component, and the component is
castable by the adjusted molding box.

6. A computer-readable storage medium, in which a program for casting a
component by an adjustable molding box is stored, which program, when it is executed
by a processor coupled to the system of claim 1, has the following method steps:

- determining a casting mold model based on a component model, wherein the
component model is indicative to the component to be molded, and the component
model is transmittable via a data network,

- determining adjustment data for adjusting the adjustable molding box based on
the casting mold model, such that the molding box is adjusted with a casting mold,
which is indicative for a negative profile of the component, and the component is
castable by the adjusted molding box.
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