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Abstract: The paper is focused on the issue of 3D printimdjits possible use in automotive production. titdduces the
principle of 3D printing and its main advantagen.a&utomobile disk production is demonstrated uSidgrinting. The
process of the disc production is realized in stips design, CAD model creation, wall thicknesalgsis, STL format
creation and loading, 3D print parameters definjtiprinting process visualization in software eamiment, and 3D
printing process itself.

1 Introduction dimensions. It is a single piece production, in samases a

3D printing has already existed for several decdoles small batch production. The 3D printing has beegdus
since 2009 there has been a massive expansion amdngthe manufacture of tools to schools, functionalickesy
users. It was the year when the patent protectidfD&  functional metal parts, medicine, art, fashion, etc
(FFF) technology expired. Recently, there are ugl¢gen The main benefits of the 3D printing include [5-7]:
technologies for 3D printing, seven of which are minimal technological and shape constraints oveerot
standardized in accordance with ISO/ASTM 52900. technologies,

Individual technologies use specific materials. Thest - production efficiency (reduction of cost of toolsda

widespread are plastic string melting, stereolitaphy devices that are replaced by the 3D printing, ugB%

and, polymer and metal powder sintering. The 3Btjg utilization of material to produce the produc), ...

belongs to additive manufacturing, which creates a production flexibility, that means, it can be

physical model of progressively layered material. magufactured quickly, in required quality and custo
made.

2 The 3D printing o _

3D printing represents a modern concept of creating 1he 3D printing in manufacturing of an
three-dimensional objects from digital data. The 3D automobile disc
printing initialization starts with the 3D input mel from In this part of the paper, an automobile disk potidun
CAD systems. Another way to obtain input data fér 3 utilizing the 3D printing is demonstrated. The protion
printing is by means of 3D scanners. The followstgp is  process of a disc is performed in the followingstg,5]:

a division of the 3D model into thin horizontal ¢y, — disk design,

which the printer gradually applies the melted mate — CAD model creation,

layer over layer. After hardening and amalgamatibthe - wall thickness analysis,

spread layers, the product gets the final form. Bbe — STL format creation and loading,

printing process takes several hours. It is traetthe print — 3D printing parameters definition,

time increases directly proportional to the sizetloé — printing process visualiation in  software
product [1-4]. environment,

At present, the 3D printing is mainly used in the
production of plastic products up to 200x200x200mm

3D printing process itself.
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The first step is to design a disk shape usingreipe and rotation axis (Centreline) (Figure 1). Follogiis
and paper. The proposal is processed in severantsr creation of the internal shape of the disk - usingrcle
For the selected disk variant, a 3D model is crtbatehe with a selected radius and an Extruded Boss/Base
CAD software. In this case, input for the 3D prrigtis a command. Subsequently, the profile from which the
three-dimensional CAD model created in SolidWorksnaterial must be removed is drawn and quoted. move
2014 software. Since the designed disk is only used material, the Extruded Cut command is used (Figuréo
demonstrate the 3D printing, the relevant STN stestel use the Circular Pattern command, parameters suttiea
are not considered in parameters and propertiggeafisc. cut-out part profile, the front of the object (blaiecle -

The CAD model creation procedure is shown in Figure=igure 2) are required, span extent, number of eced
1 through 6. First, a disk profile is projectedeTRevolved shapes, etc. In this case, it is a flat span ofd@&fees and
Boss/Base command is used to create a three-diomethsi five beams.
object. The input for the command is a closed gislfile

Figure 4 Creating a dgsusing the Extruded Cut
and Circular Pattern commands

Figure 5 Creation of a driven shaft hole
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Once the wheel beams have been created, it is The correct wall thickness of the disk is verifiegd

necessary to draw another circle to the centreeofiheel,
in which, after selecting the size and type oftibke, the
position of the first hole is applied by meanstof Hole
Wizard command. The required number of holes iatexk
using the Circular Pattern command, with the prooed
used to create disk beams (Figure 3) [6-8].

The next step is to create a new sketch at theeceht
the selected beam (Figure 4). The Spline commansad
to draw a profile and uses the curve shaping opAdier
the position is quoted and the curve shape is ceteqh| the
Mirror Entities command is used (mirroring). Whéret
profile is finished, the Extruded Cut option is disafter
removing the material of the selected shape, theuar
Pattern command is again used, the spacing anderwhb
shapes are set, etc. [6-8].

Figure 5 shows the procedure to create a hole for a

driven shaft. The hole is created in the middl¢hef disc
and counter-sinked by the Chamfer command.

The next steps are focused to remove the sharsedge

of the disc. To do so, the Fillet and Chamfer comadsaare

used. Removing of sharp edges on the disc incrétses

aesthetic appearance and security. The final shapge
colour of the disc are shown in Figure 6.

analysis. The results of the analysis provide imfation on
parts of the model in which there is a risk of &g,
spreading flaws, etc. The analysis can be usetiéavhole
model, or only to the selected part of the moddie T
analysis results are evaluated using the Thickseate
(Figure 7).

Figure 6 Final shape and colour of the disc
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Figure 7 Analysis of wall thickness and analysisapaeters

When the shape of the disk is modelled, the SHE.iél
generated, which is the input file for the 3D pemtThe
STL format retains the shape and dimensions dfligzin
the form of small angular pieces (Figure 8).

Subsequently, it is necessary to define the 3Dtipgn
parameters such as layer thickness, print qudilityfan
speed, application layer axis, etc. For the 3Dtjpgnof
objects such as car disks, it is necessary to sgporting
structure, as without it, focus and beams of tise diould
not remain in the desired position. This fact doesneed
to be considered in the CAD modelling itself, besmthis
problem can be solved by the 3D printer. Beforetist
the 3D printing, it is necessary to check the inpaterial
(quality and quantity). The procedure of printimg tisc
is demonstrated in Figure 9, [9,10].

/

Figure 8 The STL format in the Z-Suite environment
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4 Conclusion

Besides to the 3D printing, nowadays also the 4D
printing is known. The four-dimensional printingegsa
similar technology to the 3D printing - the compute
programmes to lay out the material into individlzglers
that eventually create the entire object. The fourt
dimension means that the object changes over tirderu
the influence of heat, humidity or other factorsisTis a
very difficult and lengthy process, also becausethaf
additional necessity to mechanically programminghea
printed material so that it changes under the émite of
external circumstances. In addition, many of the
commercially available printers are able to createbject
from just one material. The utilization of the feur
dimensional printing can be, for example, in
aerocosmonautics or medicine.
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