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The publication contains materials of 91" International scientific conference of
young scientists and students "Youth scientific achievements to the 21st century
Nutrition problem solution".

It was considered the problems of improving existing and creating new energy
and resource saving technologies for food production based on modern physical and
chemical methods, the use of unconventional raw materials, modern technological
and energy saving equipment, improve of efficiency of the enterprises, and also the
students research work results for improve quality training of future professionals of
the food industry.

The publication is intended for young scientists and researchers who are engaged
in definite problems in the food science and industry.
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Digital approaches in mechanical engineering: creating control cabinets based on 3D
models as an example of transformation
Polyushchenko Iryna, Oliynyk Vasyl
Separate structural subdivision ‘Kyiv Professional College of Computer Technologies and
Economics of the National Aviation University", Kyiv, Ukraine

Introduction. Using Inventor and AutoCAD for 3D modelling of control cabinets
enhances design efficiency by enabling early detection of errors and optimising internal
layout. Accurate visualisation improves communication with clients and supports better
engineering decisions, reducing production issues and improving product quality.

The aim. The goal of this study is to design and optimise a control cabinet for a gate-
type dosing machine through 3D modelling. The task involved using specialised software
and a 3D component library to create a model that ensures precise weight control of bulk
food doses while improving the cabinet’s structure and functionality..

Discussion of the research results. Visualising three-dimensional scenes is a complex
task that involves advanced algorithms and significant computational resources. Although
computer graphics technologies have advanced considerably, achieving real-time, physically
accurate light propagation remains challenging due to the exponential increase in
computational demands as scene complexity grows. To address this, modern rendering
engines typically use hybrid methods, each with specific strengths and limitations.
Rasterisation is among the most widely used and efficient techniques. It projects 3D geometry
onto a 2D screen using mathematical transformations and is popular in real-time applications
like video games due to its speed. However, it offers limited realism when simulating effects
such as reflections, shadows, or translucency Ray tracing provides a more physically
accurate rendering by simulating light rays' paths from a source to the viewer. This method
generates highly realistic images (see Fig. 1), but its performance drops with scene
complexity, especially when accounting for multiple reflections and refractions.

Figure 1. General 3D view of the control cabinet for the mechatronic dosing module

For example, ray tracing is used to create high-quality pre-rendered images, while a
hybrid approach combining rasterisation with ray tracing-based methods is used for
interactive applications.

Conclusions. The resulting model provides an opportunity to analyse the machine's
operation in detail, identify potential problems in the design and optimise the packaging
process. The use of Inventor Studio for model visualisation allowed us to create a realistic
image of the machine, which makes it easier for both developers and customers to understand
its functioning. The developed model can be used for further calculations, simulations and
optimisation of the packaging machine design.
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AnanTuBHe KePYBAHHS Y MEXATPOHHUX CHCTeMaX epai) THOr 0 X03yBAHHA
Onekcannp CaBuyk, Muxaiino Bonoxin, Bonogumup Koctin
Hayionanvnuii ynisepcumem xapuosux mexronoezit, Kuis, Ykpaina

Beryn. CraGinmbHe n03yBaHHS B epHiTHUX MOIYISAX 3al€XKUTh BiJ THCKY, T'€OMeTpii
TpyOonmpoBony Ta Oe3KJIaNaHHUX €JIEeMEHTIB. Y IIPaKkTHLi BajJIMBO BPaxoBYBaTH KOJIMBAHHSI
rapaMeTpiB i 00MpaTy BiINOBIIHY aJallTHBHY CXEeMY KEpyBaHHSI.

Marepiasm i meromu. JlocnmipkeHHS Tpolecy epiiTHOrO 103yBaHHS IPOBOAMIOCH 13
BUKOPHCTaHHSIM €KCHEPUMEHTAIIBHOTO CTEHJY, 3MOJIENIbOBAHOIO Ul aHali3y BUTICHEHHs DIIUH 3a
3MiIHHUX YMOB IToJ1aui TUCKY. JloCHiTHa cucTeMa MOyl KOHTPOJTIO 3MiHH THCKY, (pucl) ckiagaerbes
3 KOpITyCY CHJIOBOI YaCTHHH 1, KOpIyCy KepyroUuoi YaCTHHH 2, BINIOBITHO 3aXHIIEHUX KPHUILIKOIO 3
CHJIOBOI YaCTHHM 1 KpPUIIKOI 4 Kepyrodol 4acTHHH. BHYTpIIIHA CTpyKTypa BKJIIOYa€ TI'BHHTH 5,
NpYXHHH 6, BCTaBKy 7, MeMOpaHy 8, ymiiiabHeHHs 9, 3’ennyBanpHuil mtudt 10. Jns nobynosu
MaTeMaTH4HOi Mojeli OyiM BpaxoBaHi PIBHSHHS PyXy HBIOTOHIBCHKOI PiJUHH B HECTalliOHAPHOMY
pexumi. OINiHKY OUHAMIKA JI03YBaHHS ONpalbOBAaHO HAa OCHOBI YHCENFHHX pPO3paxyHKIiB Ta
aHaJIITHYIHOT'O ONHCY OKPEMHUX (a3 MPOIECy - BiJl MOMEHTY IT0J[adi THCKY JI0 3aBEPIICHHS] BUTHCKaHHS
3a1aHOT0 00’ €My HPOIYKTY.

PesysabraTtn. BcraHoBieHo,
110 KITIOYOBUM €JIEMEHTOM
CTaOlIBPHOrO JI03yBaHHS € KEpOBaHA
IMHaMika  3MIHM ~ THCKy B
J03yBaJILHOMY  pecuBepi,  fKka
BIUIMBA€E HA IMBHIKICTh BUTICHEHHS

CWrHan KepyeaHHs

KoHTponb

pimveM  kpisb Hacanky (puc.l). 3 RiEnA
MaremaTH4Hy ~ MOJENb Oyio 8 |
copMoBaHO Ha 6asi —b 3sopoTHiit38'AZ0K 3
nudepeHniHoro PIBHSHHSL: 1| Aosyeansro-dacysansium |-
av _ Q® 9 moaynem
a p° ~J

e -o00’em mosm, Q (t)-
BUTpara PifHH, IO 3aJEKHUTH BiJ
THCKY B CHCTeMi, p - TYCTHHA
MPOIYKTY.

Butpara (t) y cBowo uepry
3akoHOM bepHyi:

Q1) = €A 22O Nl
p b -

ne Cd - xoeQilieHT BUTpaT.
Puc.1. 3axanvha cxema docnionozo cmenoy

BucnoBku. Ilin vac exkcneprMEHTaTbHHX MAOCHIIKEHb Ha EKCIIEPUMEHTAIBHOMY CTEHI
anpoOOBaHO TOYHE KepyBaHHS MHEBMATHYHOIO CHCTEMOIO epIi)THOrO J103aTopa CHUCTEMOIO
MPOIOpIiiiHOro KepyBaHHs peryiasitopom Tucky cepii PRE i3 mudpoBumu inrepdeiicamu Tta
aHanoroBuMm KkepyBanHsM (4-20 MA). JlocmimkyBaHa TEXHiYHa CHCTEMa  MPOJAEMOHCTpYyBala
crabinpHy poboty B aiana3zoHi 0,3—5 0ap, a piBeHb oxuoku He nepesuiryBas +0,3%, 1110 HiITBEPIIKYE
HaiHICTb 1 BUCOKY aIalITUBHICTh KEPYBaHHSL.

Jliteparypa: Kryvoplias-Volodina L., Gavva O., Blazhenko S., Marunin A., Volodin, O. (2023)
Architecture of hybrid mechatronic dosing and packing module of packaging machine based on
qualitative analysis. Eastern-European Journal of Enterprise Technologies, 4(2-124), pp. 70-79. doi:
https://doi.org/10.15587/1729-4061.2023.286615
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