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(57) Abstract: According to examples, an apparatus may include a processor that may access data pertaining to a part to be fabricated
from material elements in a slurry of a liquid and the material elements, the data identifying a configuration of holes to be formed in
the part. The processor may also access a digital model of a screen device having a plurality of pores based on the accessed data, the
screen device to be used to fabricate the part, and may determine locations on a surface of the digital model of the screen device that
correspond to the identified configuration of the holes to be formed in the part. The processor may further generate, at the determined
locations on the surface of the digital model of the screen device, a plurality of walls that are to form the holes in the part.
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GENERATE WALLS ON SCREEN DEVICES TO FORM HOLES IN PARTS

BACKGROUND

10001} Various types of products may be fabricated from a pulp of material.
Particularly, a pulp molding die that includes a main body and a wire mesh may
be immersed in the pulp of material and the material in the pulp may form into the
shape of the main body and the wire mesh. The main body and the wire mesh
may have a desired shape of the product to be formed and may thus have a
complex shape in some instances. The main body and the wire mesh may include
numerous pores for liquid passage, in which the pores in the wire mesh may be
significantly smaller than the pores in the main body. During formation of the
product, a vacuum force may ve applied through the pulp molding die which may
cause the material in the pulp to be sucked onto the wire mesh and form into a
shape that matches the shape of the pulp molding die. The material may be

removed from the wire mesh and may be solidified to have the desired shape.

BRIEF DESCRIPTION OF THE DRAWINGS

10002} Features of the present disclosure are llustrated by way of example
and not limited in the following figure(s), in which like numerals indicate like

glements, in which:

[6003] FIG. 1A shows a block diagram of an example apparatus that may
generate a piurality of walls on a surface of a digital model of a screen device that

is 1o be used to fabricate a part from material elements in a slurry;

[0004] FIG. 1B shows an isometric view of an example screen device

having a plurality of pores and walls;

[0005] FIG. 2A shows a cross-sectional front view of an example pulp
molding die in which the example screen device discussed with respect to FIG.

1B may he implemented.
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(0008} FIG. 28 shows a cross-sectional front view of an example part that
may include holes formed through the part during formation of the part and after

the part has been removed from the pulp molding die depicted in FIG. 2A;

16007] FIG. 2C shows an enlarged cross-sectional view of a section of the

pulp molding die shown in FIG. 2A;

[6008] FIG. 4 shows an example 3D fabrication system that may be

employed to fabricate the screen device depicied in FIGS. 1B, 24, and 2C; and

10009} FIG. 5 shows a flow diagram of an example method for forming a
part from material elements in a slurry using a screen device having walls that

extend ahove a surface of the screan device.

DETAILED DESCRIPTION

(00107 For simplicity and illusirative purposes, the present disclosure is
described by referring mainly to examples. In the following description, numerous
specific details are set forth in order o provide a thorough understanding of the
present disclosure. it will be readily apparent however, that the present disclosure
may be practiced without limitation to these specific details. In other instances,
some methods and struclures have not been described in detail so as not to

unnecessarily obscure the present disclosure.

[0011] Throughout the present disclosure, the terms “a” and "an” are
infended {o denote at least one of a particular element. As used herein, the term
‘includes” means includes but not limited to, the term “including” means including

but not limited fo. The ferm “based on” means based at least in pari on.

[0012] Disclosed herein are screen devices, apparatuses for 3D modeiing
the screen devices, and methods for using the screen devices 1o form parts from
material elements in a slurry, such that the parts have holes. The screen devices,
which may be 3D fabricated screen devices, may include a plurality of pores that
extend through the screen devices and a plurality of walls that extend above
surfaces of the screen devices. In use, the screen devices may be immersedin a

sturry composed of a liquid and material elements and a vacuum pressure may
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be applied to force the liquid through the pores. As the liquid flows through the
pores, some of the material elements in the siurry may collect on the surfaces of
the screen devices and coalesce. However, the walls extending from the surfaces
of the screen devices may prevent the material elements from coalescing at those
locations. This may cause holes io be formed in the parts formed from the
coalesced material elements. Depending upon the heights of the walls, the holes
may extend through the formed parls and/or may be indentalions in the formed

paris.

16013] According to examples, the walls may be arranged in a predefined
configuration to impart a similar configuration of holes on the formed part. The
predefined configuration may correspond {o {ext, a Iogo, a perforation location,
and/or the like. Through implementation of features of the present disclosure, a
part may be formed from a slurry to include holes in a predefined configuration
during formation of the part from malerial elements in the slurry. As a result, an
additional operation of adding the holes after the part is formed may be avoided,

which may increase the speed af which the parts may be fabricaled.

10014} Reference is first made to FIGS. 1A, 1B, and 2A-2C. FIG. 1A shows
a block diagram of an example apparatus 10 that may generate a plurality of walls
on a surface of a digital mode! of a screen device 100 that is o be used to
fabricate a part 206 from material elements 204 in a slurry 202. FIG, 1B shows
an isomelric view of an example screen device 100 having a pluraiity of pores
106 and walls 108, FIG. 2A shows a cross-sectional front view of an example pulp
moiding die 200 in which the example screen device 100 discussed with respect
o FIG. 1B may be implementad, FIG. 2B shows a cross-sectional front view of
an example part 206 that may include holes 208 formed through the part 206
during formation of the part 206 and following removal of the part 206 from the
puip moiding die 200 depicted in FIG, 2A. FIG. 20 shows an enlarged cross-
sectional view of a section of the pulp molding die 200 shown in FIG. 2A. i should
be understood that the example apparatus 10, the example screen device 100
depicted in FIG. 1B, and/or the example pulp molding die 200 depicted in FIG. 2A
may include additional features and that some of the features described herein

may be removed and/or modified without departing from the scopes of the
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apparatus 10, the screen device 100, and/or the pulp molding die 200.

10015] The apparatus 10 may be a computing system such as a server, a
laptop computer, a tablet computer, a deskiop computer, or the like. As shown,
the apparatus 10 may include a processor 12, which may be a semiconductor-
based microprocessor, a central processing unit (CPU), an application specific
infegrated circuit (ASIC), a field-programmable gate array (FPGA), and/or other
suitable hardware device. The apparatus 10 may also include 2 memaory 20 that
may have siored thereon machine-readable instructions (which may equivalently
be termed computer-readable instructions) that the processor 12 may execute.
The memory 20 may be an elecltronic, magnetic, oplical, or other physical storage
device that contains or slores executable instructions. The memory 12 may be,
for example, Random-Access memory (RAM), an Elecirically Erasable
Frogrammable Read-Only Memory (EEPROM), a storage device, an optical disc,
and the like. The memory 20, which may also be referred {o as a computer-
readable storage medium, may be a non-transitory machine-readable storage
medium, where the term “non-transitory” does not encompass transifory

propagating signals.

6016} As shown in FIG. 3, the memory 20 may have stored thereon
machine-readable instructions 22-30 that the processor 12 may execute.
Although the instructions 22-30 are described herein as being stored on the
memory 20 and may thus include a sel of machine-readable instructions, the
apparaius 10 may include hardware logic blocks that may perform functions
similar to the instructions 22-30. For instance, the processor 12 may include
hardware components that may execule the instructions 22-30. In other
exampies, the apparatus 10 may include a combination of instructions and
hardware logic blocks to implement or execuie functions corresponding to the
nstructions 22-30. In any of these examples, the processor 12 may implement
the hardware logic blocks and/or execute the instructions 22-30. As discussed
herein, the apparatus 10 may also include additional instructions and/or hardware
logic blocks such that the processor 12 may execute operations in addition to or

in place of those discussed above with respect o FIG. 3.
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[0017] The processor 12 may execute the instructions 22 {o access daia
pertaining to a part 206 to be fabricated from material elements 204 in a slurry
202 of a liquid and the material elemenis 204. The dala may identify a
configuration of holes 208 to be formed in the part 206. The configuration of the
holes 208 may be a configuration in which the holes 208 correspond 1o a
particular design, text, a logo, a perforation pattern, andfor the like. The dala may
also identify a shape of the part 206, a thickness of the part 206, and/or the like.

10018} The processor 12 may execute the instructions 24 o access a
digital model of a screen device 100 having a plurality of pores 106 based on the
accessed dala, in which the screen device 100 is to be used to fabricate the part
206. The processor 12 or another compuling device may have previously
generated the digital model, e.g., a 3D model, a computer-aided design (CAD)
model, or the like, of the screen device 100 and the processor 12 may access the
digital model from a data store. In other exampiles, the processor 12 may generate

the digital model of the screen device 100.

10019] The processor 12 may execute the insfructions 26 {o determine
locations on a surface of the digital model of the screen device 100 that
correspond to the identified configuration of the holes 208 to be formed in the part
206. In addition, the processor 12 may execule the instructions 28 to generale, at
the determined locations on the surface 104 of the screen device 100, a plurality
of walls 108 that are 1o form the holes 208 in the part 206. That is, the processor
12 may modify or update the digital model of the screen device 100 to include the

plurality of walls 108 at the determined locations.

10020} fn some examples, the accessed data pertaining 1o the part 206 {o
be fabricaled may indicate whether the holes 208 are o exiend through the part
206. That is, the data may indicate whether the holes 208 are to be indentations
or are to extend through the part 206. In these examples, the processor 12 may
determine the ceriain height or heights at which the walls 108 are 1o be formed to
cause the holes 208 to either extend through the part 208 or {o be indentations in
the part 206. The processor 12 may aiso generate the walls 108 o have the

certain height or heights. The processor 12 may also determine the locations on
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the surface of the digital model of the screen device 100 to be locations on the
surface 104 of the digital model that is between some of the pores 106 such that
the walls 108 may not block the pores 106.

16021} The processor 12 may aiso generate a plurality of pillars 232 o
extend below a bottom surface of the digital modal of the screen device 100. The
pillars 232 may be formed on the botiom surface of the screen device 100 to
provide a channel 230 between the screen device 100 and the main body 210 a3

discussed hersin.

10022 The processor 12 may execute the instructions 30 o cause a 3D
fabrication operation to be implemented to fabricaie the screen device 100 with
the plurality of walls 108 formed al the determined locations on the screen device
100. The processor 12 may also cause the screen device 100 o be fabricated to

include the plurality of pores 106 through the 30 Tabrication operation.

10023] As shown in FIG. 1B, the screen device 100 may include a frame
102 having a surface 104, in which a plurality of pores 106 may be formed in the
frame 102. The pores 106 may exitend from the surface 104 of the frame 102
ihrough the frame 102 and to the opposite surface of the frame 102. As discussed
herein, a 3D fabrication operation may be employed to fabricate the screen device
100. In this regard, for instance, the material with which the screen device 100 is
formed, the thickness of the frame 102, the locations and sizes of the pores 106,
may he precisely controlled. According to examples, the screen device 100 may
be formed of any suitable material, such as a polymer, a plastic, a ceramic, a

nylon, a metal, and/or a combination thereof.,

(6024} As shown in FIG. 24, the screen device 100 may be part of a pulp
molding die 200, which may include a main body 210 that may support the screen
device 100, for instance, during formation of the part 206 (FIG. 2B). The main
body 210 may include solid portions 212 and openings 214. The main body 210
may also be formed to have a relatively larger thickness than the screen device
100 and may be substantiaily more rigid than the screen device 100. The main
body 210 may thus provide structural support for the screen device 100. The solid

portions 212 of the main body 210 may be formed of a substantially rigid material,
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such as a metal, a plastic, a ceramic, and/or the like.

16025] The openings 214 in the main body 210 may be formed between or
within the solid portions 212 through any suitable fabrication technique. For
instance, the openings 214 may be formed through a 3D fabrication process,
drilling, through use of a mold, and/or the like. In any of these examples, the
openings 214 may extend from one side of the main body 210 o an opposite side
of the main body 210. In some examples, the main body 210 and the screen

device 100 may be formed together during a 3D fabrication process.

[6026] According to examples, the openings 214 in the main body 210 and
the pores 106 in the screen device 100 may have circular cross-sections. In other
exampies, the openings 214 and/or the pores 106 may have other shapes, such
as rectangular, oval, friangular, efc., shapes. In any regard, the openings 214 may

be relatively larger in diameter than the pores 106 in the screen device 100.

[0027] In operation, the pulp molding die 200 may be employed fo filter
liquid from a slurry 202 composed of the liquid and material elements 204 to form
a part 206 from the material elements 204. That s, the pulp molding die 200 may
be immersed in the slurry 202 and a vacuum pressure may be applied from a side
of the main body 210 opposite the screen device 100. The vacuum pressure may
cause the liquid to flow through the pores 106 and the openings 214 as indicated
by the arrows 222. The liquid in the slurry 202 may be water or ancther type of
suitable liguid in which the material elements 204, which may be pulp malerial,
e.g., paper, wood, fiber crops, bamboo, or the like, may be mixed into the slurry

202. The material elements 204 may be, for instance, fibers of the pulp material.

(0028} According to examples, the material elements 204 may have sizes
that are larger than the sizes of pores 106. As a result, as liquid in the slurry 202
flows through the pores 106 in the screen device 100 and the openings 214 in the
main body 210 as denoted by the arrows 222, some of the material elements 204
in the slurry 202 may be compressed onto the screen device 100 and may take
the shape of the screen device 100. Particularly, the material elements 204 may
form into a part 206 on the screen device 100 as the liquid is drawn from the slurry

202 as shown in FIG. 2B. The remaining material elements 204 may also be dried
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io form the part 208.

[0028] As may be seen in FIGS. 2A and 2C, some of the pores 106 in the
screen device 100 may not exactly line up with the openings 214 in the main body
210. To improve liquid flow through the pores 106 that may not line up with the
openings 214, channels 230 may be included between the screen device 100 and
the main body 210 through which liguid may flow from the pores 106 and info the
openings 214. The channels 230 may be formed by pillars 232 and may enable
the flow of liquid between sections of the screen device 100 and the main body
210 that may be in contact with each other. The channels 230 may thus enable
pressure to be applied through a larger number of the pores 106 and thus cause
fiquid to flow through the larger number of the pores 108. The pillars 232 may be

formed on the screen device 100 and/or the main body 210.

10030] As also shown in FIGS. 1 and 2A, the screen device 100 may
include a plurality of walls 108 that extend above the surface 104 of the frame
102. The walls 108 may be integral with the frame 102 and may be formed on the
surface 104 between some of the pores 106. Thus, for instance, the walls 108
may be formed during a 3D fabrication operation of the screen device 100 and
may be formed of the same material as the frame 102. As discussed herein, the
walls 108 may block or otherwise pravent the material elements 204 from forming
together at the locations at which the walls 108 are formed on the frame 102. As
a result, the part 206 formed from the material elements 204 may include holes
208 corresponding to the locations of the walls 108, The holes 208 may exiend
through the part 206 or may be indentations on the part 206.

16031] fn some examples, the material elemenis 204 may form to around
a predefined thickness on the screen device 100. This may be accomplished by
immersing the pulp molding die 200 in the slurry 202 for a certain length of time,
applying the vacuum pressure for a certain length of time, controlling the amount
of vacuum pressure applied, and/or the like. As the thickness of the part 206 may
be predefined, the height of the walls 108 may also be predefined fo sither be
taller or shorter than the predefined thickness. In this regard, to make the holes

208 indentations in the part 206, the walis 108 may be formed {0 have heights
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ihat are below the predefined thickness of the part 206, Likewise, 1o make the
holes 208 extend through the part 206, the walis 108 may be formed {o exceed
the predefined thickness of the part 206. In other examples, some of the walls
108 may be below the predefined thickness and some of the walls 108 may

exceed the predefined thickness.

[6032] According to examples, the walls 108 may be arranged in a
predefined pattern o cause the predefined pattern to be formed from the holes
208 in the part 206 as the material elements 204 are formed into the part 206 on
the surface 104 of the frame 102. The predefined pattern may be any suitable
type of information, such as a name, a logo, a design, a serial number, an
identification number, and/or the like. In addition, or in other examples, the
predefined pattern may be a pattern that may impart a physical characteristic onfo
the locations at which the holes 208 are formed. The physical characteristic may
be a weaker area of the part 208, e.g., perforations at which the part 206 may be

torn apart.

[6033] According to examples, the screen device 100 may include
additional surfaces 110, 112 that are angled with respect o the surface 104. As
shown in FIGS. 1 and 2A, the surface 104, which is also referenced hergin as a
master surface, may be perpendicular to the direction in which the part 206 may
be removed from the screen device 100. That is, in FIG. 2, the part 206 may be
removed from the screen device 100 by pulling the part 206 in an upward direction
with respect o the screen device 100. In addition, the walls 108 may be formed
on the surface 104 without being formed on the additional surfaces 110, 112, as
walls 108 formed on the additional surfaces 110, 112 may inhibit the pulling off of
the part 206 from screen device 100, In addition, or alternatively, the walls 108
formed on the additional surfaces 110, 112 may become damaged as the part
208 is pulled off of the screen device 100. In other examples, however, the walis
108 may be formed on the additional surfaces 110, 112 and the part 206 may be
pulled away from the screen device 100 in a direction different than the upward

direction.

16034] In some examples, screen devices 100 having differently arranged
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walls 108 may be employed in the pulp molding die 200. Thus, the same main
body 210 may be employed with different screen devices 100 to make parts 206
having different arrangements of holes 208, e.g., to make the same types of parts
206 with different logos, identifiers, and/or the like. In any regard, it should be
understood that the shape and configuration of the screen device 100 depicted in
FIGS. 1B, 2A, and 2C are for purposes of illusiration and are thus not intended to

limit the scope of the screen device 100 discussed hersin in any respect.

10035] Turning now to FIG. 3, there is shown an example 3D fabrication
system 400 that may be employed to fabricate the screen device 100 depicted in
FIGS. 1B, 2A, and 2C, and in some examples, the main body 210 depicled in
FIGS. 2A and 2C. It should be undersiood that the exampie 3D fabrication system
400 depicted in FIG. 3 may include additional features and that some of the
features described herein may be removed and/or modified without deparling

from the scope of the 3D fabrication system 300.

{6036} During fabrication of the screen device 100, and in some examples,
the main body 210, the processor 12 {or a separate controller of the 3D fabrication
system 300) may control the 3D fabrication system 300 to fabricale the screen
device 100 according to a digital model 301 in which walls may have been
generated on a surface of a digital mode! of the screen device 100 that are 1o
form the holes 208 in a part 206. The processor 12 may have generated the digital
model 301 as discussed herein with respect to FIG. 1A, During the fabrication
operation, the processor 12 may {(or the separate coniroller) control a recoater
302 to spread, spray, or otherwise form build material particles 304 info a build
material layer 306 on a build platform 308 as the recoater 302 is moved across
the build platform 308 as indicated by the arrow 310. The build material particles
304 may include any suitable material for use in forming 3D objects, for instance,
a polymer, a plastic, a ceramic, a nylon, a metal, combinations thereoi, or the like,
and may be in the form of a powder or a powder-like materal. According to
exampies, the build platform 308 may provide a build area for the build material
particles 304 to be spread into successive layers 306 of build material particles
304. The buiid platform 308 may be movabie in a direction away from the recoater

302 during formation of successive build material layers 306.
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[0037] According o examples, the 3D fabrication system 300 may include
decks 312, 314 from which build material particles 304 may be supplied for
formation into build material layers 306. For instance, the deck 312 may supply
an amount of build material particles 304 on top of the deck 312 that the recoater
302 may push over the build platiorm 308 as the recoater 302 is moved across
the build platform 308 as denoted by the arrow 310 to form a build material layer

306 on the build platform 308 or on a previously formed build material layer 306.

10038] As shown, the processor 12 may control operations of the recoater
302. The processor 12 may control other components of the 3D fabrication
system 300. For instance, the 3D fabrication system 300 may include fabrication
components 330 and the memory 20 may have instructions that the processor 12
may exscute to control the fabrication components 330, Particulardy, the
processor 12 may control the fabrication components 330 o cause the build
material particles 304 at selected locations of the build material layer 306 {o be
bound and/or fused together to form portions of the frame 102 with the pores 106

and the walls 108 in the build material layer 308.

10039} The fabrication components 330 may include an agent delivery
device that the processor 12 may control to selectively deliver an agent onlo the
build material layer 306. For instance, the processor 12 may control the agent
delivery device {o deliver a fusing agent onto the selected locations of the build
material layer 306 that are {o be bound/fused together to form the frame 102 and
the walls 108. By way of particular example, the agent delivery device may be a
printhead having a plurality of nozzles in which droplet ejectors, e.g., resistors,
piezoelectric actuators, and/or the like, may be provided to eject droplets of an

agent through the nozzles.

[0040] According to examples, the agent may be a fusing and/or a binding
agent to selectively bind and/or solidify the build material particles 304 on which
the agent has been deposited. In particular examples, the agent may be a
chemical binder, a thermally curable binder, and/or the like. in other particular
examples, the agent may be a fusing agent that may increase the absorption of

energy io selectively fuse the build material particles 304 upon which the agent
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has been deposited. The fabrication components 330 may also include another
agent delivery device that the processor 12 may control to selectively deliver
another type of agent onto the build material layer 306. The other type of agent
may be a detailing agent, which may inhibit or prevent fusing of build material
particles 304 upon which the detailing agent has been deposited, for example by

modifying the effect of a fusing agent.

[0041] The fabrication components 330 may also include an energy source
that may apply energy, e.g., warming energy, onto the build material layer 308,
for instance, to warm the build material particles 304 in the build material layer
306 to an intended temperalure. The energy source may oufpul energy, e.g., in
the form of light and/or heat and may be supported on a carriage, which may be
movable across the build platform 308. As such, for instance, the energy source
may output energy onto the build material layer 306 as the carriage is moved
across the build platform 308 to cause the build material particles 304 upon which
the fusing agent has been deposited to mell and subsequently fuse together. in
other exampies, the screen device 100 may be formed through implementation
of ancther fabrication technigue. For instance, the screen device 100 may be
formed through selective laser ablation, selective laser melling, stereclithography,

fused deposition modeling, and/or the like.

10042} Reference is now made to FIG. 4, which depicts a flow diagram of
an example method 400 for forming a part 206 from material elements 204 in a
sturry 202 using a screen device 100 having walls 108 that exiend above a
surface 104 of the screen device 100. I should be understood that the method
400 depicted in FIG. 4 may include additional operations and that some of the
operations described therein may be removed and/or modified without departing
from the scope of the method 400. The description of the method 400 is also
made with reference {o the fealures depicted in FIGS. 1A-3 for purposes of

Hiustration.

[0043] At block 402, a screen device 100 having a master surface 104 and
additional surfaces 110, 112 may be positioned onto a main body 210 having

openings 214 and a similar top profile as a bottom profile of the screen device
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100. The screen device 100 may have a plurality of pores 106 and a plurality of
walls 108 extending above the master surface 104 between some of the plurality

of pores 106 as discussed herein.

16044] Al block 404, the screen device 100 and the main body 210 may be
immersed into a slurry 202, in which the sturry 202 may include material elements
204 and a liguid. At block 408, 5 vacuum force may be applied from beneath the
main body 210 through the openings 214 and the plurality of pores 106 o cause
the material elements 204 o be drawn onto the screen device 100 and form info
a part 206 and the liguid to be forced through the plurality of pores 106. As
discussed herein, the walls 108 may form holes 208 in the part 206 formed by the

material elemenis 204.

[0045] At block 408, the part 206 may be pulled away from the screen
device 100, for instance, in a direction that is normal to the master surface 104.
in other examples, the part 200 may be pulled away from the screen device 100
in another direction. As discussed herein, the additional surfaces 110, 112 may
be angled with respect to the master surface 104. Particularly, the additional
surfaces 110, 112 may have angles that are grealer than 80 degrees with respect
o an axis that is perpendicular o the axis at which the master surface 104
extends. As a result, the part 206 may more easily be removed from the screen
device 100. In addition, the part 208 may be pulled away from the screen device
100 following a predefined length of time from when the vacuum force was
applied, in which a thickness of the part 206 corresponds (o the predefined length

of time.

16046} As discussed herein, the walls 108 may have heights that may
correspond to whether the holes 208 in the part 206 are {o exiend through the

part 206 or are o be thinner than the thickness of the part 206.

(06047} Although described specifically throughout the entirety of the instant
disclosure, representative examples of the present disclosure have ulility over a
wide range of applications, and the above discussion is not intended and should
not be consirued to be limiling, but is offered as an illustrative discussion of

aspects of the disclosure.



WO 2022/019904 PCT/US2020/043073

14

[0048] What has been described and flustrated herein is an example of
the disclosure slong with some of its variations. The terms, descriptions and
figures used herein are sel forth by way of illustration and are not meant as
imitations. Many variations are possible within the scope of the disclosure, which
is infended to be defined by the following claims - and their equivalents - in which

all terms are meant in their broadest reasonzble sense unless otherwise

indicated.
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What is claimed is:

1. An apparatus comprising:
a processor; and
a memory on which is stored instructions that when executed by the
processor, cause the processor to:
access data pertaining {o a part to be fabricated from material
elements in a slurry of a liquid and the material elemenis, the data
identifying a configuration of holes {o be formed in the part;
access a digital model of a screen device having a plurality of pores
based on the accessed data, the screen device o be used o fabricate the
part;
determine locations on a surface of the digital mode! of the screen
device that correspond o the identified configuration of the holes 1o be
formed in the part; and
generate, at the determined locations on the surface of the digital

model of the screen device, a plurality of walls that are 1o form the holes in

the part.
2. The apparatus of claim 1, wherein the instructions further cause the
processor to:

cause a three-dimensional (3D) fabrication operation o be implemented {o
fabricate the screen device with the plurality of walis formed al the determined

ocations on the screen device.

3. The apparatus of claint 1, wherein the instructions further cause the
processor to:

determine whether the accessed data indicates that the holes are 1o
extend through the part; and

generate the plurality of walls to a certsin height based on whether the

holes are to extend through the parl.
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4. The apparatus of claint 1, wherein the instructions further cause the
processor to:

determine the locations on the surface of the digital model of the screen
device to be locations on the surface of the digital model that is between some of

the plurality of pores.

5. The apparatus of claim 1, wherein the instructions further cause the
processor {o:
generaie a plurality of pillars to extend below & botlom surface of the digital

model of the screen device.

6. A screen device having:

a frame having a surface;

a plurality of pores formed in the frame, wherein a main body is 1o support
the frame and the frame is to filter liquid from a slurry composed of the liguid and
material elements o form a part from the material elements as the liguid flows
through the pores and the material elements are positioned on the frame; and

a plurality of walls extending above the surface and between some of the
pores, wherein the plurality of walls are to form holes in the part as the material

elements are formed into the part on the surface of the frame.

7. The screen device of claim 8, wherein the material elements are to form o
a predefined thickness and wherein the plurality of walls have heights that exceed

the predefined thickness to cause the holes {0 extend through the part.

8. The screen device of claim 8, wherein the material elements are to form to
a predefined thickness and wherein the plurality of walls have heighis thal are
below the predsfined thickness io cause the holes o be thinner than the

predefined thickness of the formed part.

a. The screen device of claim 6, wherein the plurality of walls are arranged in

a predefined pattern to cause the predefined pattern to be formed from the holes
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in the part as the material elements are formed into the part on the surface of the

frame.

10.  The screen device of claim 6, wherein the frame has additional surfaces
that are angled with respect to the surface and wherein the material elements are

built into sections of the part on the additional surface.

1. The screen device of claim 8, further comprising:
a plurality of pillars extending below a bottom surface of the frame, wherein
the plurality of pillars are to provide a channel between the screen device and the

main body when the main body is positioned o support the frame.

12.  The screen device of claim 6, wherein the frame, the plurality of pores in
the frame, and the plurality of walls are fabricaled via a three-dimensional

fabrication operation.

13. A method comprising:

positioning a screen device having a8 master surface and additional
surfaces onto a main body having openings and a similar shape as the screen
device, the screen device having a plurality of pores and a plurality of walls
extending above the master surface between some of the plurality of pores;

immersing the screen device and the main body into a slurry, the slurry
including maierial elements and a liquid; and

applving a vacuum force from beneath the main body through the openings
and the plurality of pores {0 cause the material elements o be drawn onio the
screen device and form into a part and the liguid o be forced through the plurality
of pores, wherein the plurality of walls form holes in the part formed by the

matenal elements.

14.  The method of claim 13, further comprising:
pulling the part away from the screen device following a predefined length

of time from when the vacuum force was applied, wherein a thickness of the part
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corresponds o the predefined length of time.
15, The method of claim 14, wherein heights of the plurality of walls

correspond o whether the holes in the part are to extend through the part or are

to be thinner than the thickness of the part.
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