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Abstract: The present research examines the possibility of creating a 3D model of a cyclone for gas-dust particles.
The object of this study is the process of three-dimensional modeling of a cyclone in the Solidworks software
environment.

The subject of the research focuses on creating a precise and functional 3D model of the cyclone that reflects its
complex geometry and key structural elements in detail.

The main goal of the project is to develop a comprehensive modeling methodology that covers all stages from
concept to the final assembled model, effectively utilizing the capabilities of Solidworks.

To achieve this goal, several tasks were set.

A study and analysis of the construction of a standard cyclone were conducted to identify all its parts and their
interconnections.

A step-by-step strategy was developed for modeling the individual components, starting with basic elements such as
the cylindrical and conical parts, and moving on to more complex details.

Each component was modeled separately, applying appropriate tools such as Extrude, Revolve, and Loft to create
complex shapes.

The assembly of all components was achieved in a single, finished 3D model, with the correct mates defined to
ensure accuracy.

Technical documentation was generated, including 2D and 3D drawings with dimensions and specifications that can
be used for the production of the individual parts.

Realistic visualizations of the model were prepared for a better presentation and analysis.

The completion of these tasks leads to the creation of a complete and detailed 3D model of the cyclone, ready for
subsequent simulations or production.

The research allows the created 3D model to be aimed at specialists and non-specialists who are learning 3D
modeling, providing them with clear instructions on how to create a complex part with all the necessary functional
elements.
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1. INTRODUCTION
HacrosmoTto u3cnenBaHe pasriexja Bb3MOXKHOCTTa 3a Ch3ZaBaHe Ha 3D Mozen Ha HIMKIIOH 3a Ta30BO-TIPAaxoBU
yactuuy. HoBute texHonoruu Ha copryepuus npoaykt CAD/CAM — SolidWorks aBa Bb3MOXKHOCT J1a c€ Ch3/1a/Iie
npermseH 3D Mozen Ha BcekH NpoAyKT. Busyanuzanusra upe3 codryepa mo3BosisBa Jia ce JEMOHCTPHPAT BCHUYKH
CTBIIKM 32 NPOEKTHpPAaHETO Ha Moxena. lIpeaMeTsT Ha IpeAcTaBeHWs JOKJIAJ € Ch3AaBaHETO Ha KOHKpeTeH 3D
Mozen Ha UKIoH B SolidWorks, kaTto ce M3monsBaT OCHOBHITE BE3MOKHOCTH Ha cOPTyepa 3a MOCTUTaHEe Ha TOYHA
1 ¢pyHKIHOHANHA TeoMeTprsi. OOEKTHT Ha JokiIana e Moaenupaneto Ha 3D nukiona B CAD codryep.
Lenra Ha u3cieaanero ¢ na ce papaboru 3D mozxen Ha mukinoH B SolidWorks, koiiTo ma oTroBapst Ha 3a1afcHA
TEXHUYECKH MTapaMeTpH, KaKTO U Ja Ce JOKYMEHTHpPA MPOIeChT Ha MOJICTIHPaHE.
3a ;a ce MOCTHTHE TeNITa, TPSAOBa J1a ce U3MBIHAT CICTHUTE 3a1aUH:
e  J1a ce HampaBW MPOyYBaHE HA KOHCTPYKIHSTA, KATO CE€ MPOYYaT OCHOBHUTE KOMIIOHEHTH W NMPHHIUIIHN Ha
paboTa Ha IUKJIOHHUS cerapaTop, ¢ el Ja ce pa3depaT KIFOYOBUTE €JIEMEHTH Ha Ju3aiiHa.
e g5a ce ce3gagar 2D wmimm 3D Bm3yanm3anum Ha OCHOBHHTE NPO(WIM HAa NHKIOHA (IMUIMHAPWYHA H
KOHYCOBH/THA YaCT, BXOJHA U U3X0JIHA TPHOA).
e 1a ce mpwioxat QyHkun kato Revolve Boss/Base 3a ch3gaBane Ha ocHOBHOTO Tsj10 1 Extrude Boss/Base
3a TpBOUTE.
e ]la ce OMNUILE CTHIIKA 110 CTHIIKA MPOLECHT HAa MOJEIUPAHE, KaTo ce 0OSCHM BCSAKA M3MOJI3BaHA (QYHKIMS U
HEITHOTO NpeAHa3HauYEHUe.

2. MATERIALS AND METHODS

[MpoyuBanero BritOuYBa M300p Ha codTyep M Moaenupane Ha 3D nuxiion. M30panusaT copryep 3a KOMHIOTHPHO
npoektupane (CAD) SolidWorks, Thii karo mpemocraBs IHMPOK HA0Op OT HMHCTPYMEHTH 3a IapaMEeTPHUYHO
MOZENUpaHe, € ¢ JIeCeH MNoTpeOuTencku HHTepdeiic M BB3MOXKHOCT 3a Ch3JaBaHE HA CJIOKHH T'EOMETPHH.
CodryepbT € mMOIXonsil 3a Ch3AaBAaHETO HA WHIKEHEPHU KOMIIOHEHTH, KaKbBTO € IHMKIOHHHAT Cenaparop, U
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MO3BOJIsIBA JIeTailiHa paboTa cbe ckuiy, Gpopmu u criiodku (Atanacosa, 2014; Bacunes, 2020; PycumoB u xoi.,
2019; Tpudonosa u koi., 2016; Abdullah at all, 2006). TTo Bpeme Ha menusi mpoIEeC ce CIeABAT MPUHIMIIKTE Ha
mapaMeTpuIHOTO Mojenupane. M3nomsar ce Smart Dimensions u Relations, 3a 1a ce rapanTupa, 9e MOIENBT €
HaITBJIHO Je(UHHUpAH U JIeceH 3a Obaeny MoanuKaui. 3a BCEKH €Tall ca N3M0I3BaHH ITOIXOISIIN PAaBHIHU U OCH,
3a Jla ce OCHTypH TO4HO mosuimonupane Ha enemenrture (Dikova at all 2020; Dikova at all, 2021; Ding, 2009;
Mandeep at all, 2024; Sakkaki at all, 2024).

3. DISCUSSIONS

3a npoektupanero Ha 2D nim 3D Monen e HeoOxoauMo 1a ce ch3nane HoBa ckuna B SolidWorks. Ch3naBaneTo Ha
HOBa CKHIa CTaBa kaTo ce otBopu New Part u ce m3bepe Right Plane, u ce 3amoune cse Sketch. Te3u cremku ca

n3o0pa3eHu Ha durypa 1.
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Mozena. Ciexn KaTo ce Cb3Jajie cnupaara, OKoJIO Hes ce Ch3/1aBa IUIBTeH IIUIMHIBD, KBJETO CIIe TOBa ce 0(opMs
camara KyxuHa ¢ HHcTpyMeHTa Shell, B ropHaTa yacT Ha UKIIOHA.

@ue. 3. Oghopmane na zopnama yacm Ha YUKIOHA

2 - a1 .
#5 souOwoR P 8t Wew Wien Tos: wesew # O D -M-H-&-™ - - oE®-
& o sweresmne g @ W @ swemcu P B A @ w <
trsed Bt § wnestonte  DAUted Hole Rovked G onesca ™ U0 @) Oun ) memea | Serece Cumer RERGE
@ toundury Borstuse ¥ @ tomtancn - - (e B e s
Veatures | Sketch | Shesch ink | Surfaces | Shect Metal | Wekdmants | Moid Took | Mesh Modeing | Makup | Evahuste | MEO Dunensions | SOLDWORKS Ads leg | ME
AW

e BRle >
v

@ e a
@ pune
T ) smetenss
[
@ Punes
C ) s
+ @) Boss-Letrade?
[ snetss
o Sweeps
@ sheo
@ paney
+ &) Bow-Eatrudelt
@ punes

+ B Cu-tivuset

W3ToYHMK: aBTOPCKO NMPOYYIBAHE

CrnenBainara omneparys € a ce MOJIeNUpa JoJHaTa IOJOBHHKA Ha IIMKJIOHA. 3a LIeJITa ce Ch3/laBa KOHYC, TOKa3aH Ha
¢urypa 4. 3a HErOBOTO Ch3/1aBaHE € HEOOXOIMMO ITBPBO Ja ce u30epe MOBbPXHUHATA WM PABHUHATA, BHPXY KOSATO
e ce pabotu 3a ch3naBaneTo u. OT JsiBaTa CTpaHa Ha CHUMKATa MMa CHHCHK C Pa3IMYHU OIEpallld, KOUTO ca
M3IIOJI3BaHU 3a Ch3JaBAaHETO Ha MOJeNa 10 TO3M eTam. lIpu mpoekTUpaHeTO Ha Mojiella MOXe Ja Ce H3IO0JI3BaT
Pa3HOO0pa3HU TEXHUKH, BKIIOYBALIN Pa3jIM4Ha MOCIEA0BATEIHOCT U METO] HA MHUCJICHE.

@Due. 4. Cv30asane na Konycnama 00J1HA YACH

s BIR[e[€] >
v
(W she ~
B rone
[ 1) Shwechss
@ ranes
W
C oy s
+ o) boss-Datrude?
W sheme
o Swees
B e
@ Pane?
+ &) Boss- tarugelt
@ Pt
B cubruset
1S HelasSpat)
v B CSwmesd
@ ram
Praa

» B G tetudes

~<
) seecnrn
+ R Revene

X5

M3TouHuK: aBTOPCKO NpOyUBaHE

355



KNOWLEDGE — International Journal

Vol.71.3

Crien KaTo € ch3[aJeHa U JApyrara MOJOBHHKA Ha IIMKJIOHA OCTaBa Ja ce MOJENHpa ocHoBaTta ((hiaHela) 3a MOHTaX
KBbM pe3epBoapa 3a ChOHpaHe Ha cenapupaHuTe Marepuanu. [IpoekTupaHeTo Ha (iaHela cTaBa ¢ HAKOJKO CTHIIKH.

N36upame MOBBPXHWHA, CH3AaBAME

CKHIla M clleq ToBa u3moi3Bame (yHkmmara Boss-Extrude, m cnp3maBame

(ranera, KaTo OcTaBa Ja ce U3PA0OTAT TEXHOJOTHIHUTE OTBOPH 32 MOHTaX, N300pa3eHu Ha urypa 5.

Duz. 5. Cv3dasane na aaneya u omeopume 3a MOHMANC

Foaturen | Shamcs | Shenco ek | Sotacen | St M | Wekdmants | Wotd Took | M Mosiin | Martus | Eae | M0 DV

s fNRle@ >
v

Tog Pane. -

s ki f
RAREER
-.n{i-

,,,

b Ta@Ssuras

i

L. onigen
v 12 Hesp

& Sweepd
W ven
B P

C. () 9mass

v B CarBarudes
+ 6 Bossetuudel?
@ et
C 0 samanria
+ 8 reohet
e
+ o) Boss-barusers
W Paseo
+ 6 Boss-buvdels
o% Cipatuent p
B Pranart L
v B Cutbatroded :

528 CuPattern’ v

W3ToYHMK: aBTOPCKO NMPOYYIBAHE

Crnen ToBa ¢ KOMaHzaTa 3a pazMHOoXkaBaHe Cir Pattern TEXHOIIOTHIHUTE OTBOPH Ce pasmpeneisT okoio 360 rpamyca,
B 3aBHUCHMOCT OT TeXHHus Opoit. KoraTo m30paHUAT OT Hac MOJEN NUKIIOH € Ch3IaJeH, H30MpaMe 0T MCHIOTO View
— Display — Section View, 3a 1a moka)xeM Kak H3IJIeKAa IIMKIOHBT B pa3pe3. ToBa e nmoka3aHno Ha ¢urypa 6.

>ed

» @ Ctatrudet
1S Hela/Spinal)
v B et Swvepld

» @) Bosr-Extrudeld

v @) Boss-Brtrudels

v G tatudes

P cCombinet 0 v

@Due. 6. [uxnon 6 paspe3

1S Helo/spral ~
o Sweepd

@ shett

W Panez

€ Sketenss
[ Planes

9 Panes

C () satem
&) Boss-Bxtrude?
B snets

o Sweep

@ sher0

W Puner

) Sot-Brtrudel)
¥ Panet

@ et

B ree

BB Cut-tatrudes
) Boss-Bxtruder?
D raent

C (rshetcnren
& reverver

(@ panes

) Panero

036 CirPattesnt
) punert

938 CiPattems

&) Bors Brvrudex

r

M3TOYHUK: aBTOPCKO MPOyYBaHE

356



KNOWLEDGE — International Journal
Vol.71.3

4. RESULTS
W3BoauTe, KOUTO MOXKEM J1a HallpaBUM, Ca CJICIHUTE:
e JIOKyMEHTBT ONHMCBA CTBIIKHTE 3a Chb3laBaHe Ha 3D mozen Ha mukiIoH. Bedka creika e HOMepupaHa u
MPUAPY’KEHA OT WIFOCTPAIMA ¥ TEKCT, KOETO YJIECHSIBA pa30MpaHeTo M N3MBIHEHUETO Ha 33/1a4aTa.
e M3nomsBar ce pa3nudHN TEXHUKH 3a 3D MozenupaHe 3a Ch3JaBaHETO Ha [IUKJIOHA.
e Busyammsanusara BKIIOYBa H3paOOTBAHETO HA CI0XKHH T€OMETPHH.

5. CONCLUSIONS

W3cneapaneTo mo3BojsBa Ch3aJdCHUST 3D MOACH Ja UMa HACOYCHOCT KbM CIICHUAIMCTHU U HCCIICHHAIUCTHU, KOUTO
Cce 06yanaT Ha 3D MoAeIrMpaHe, KaTo UM IMPEAO0CTaBsd ACHU MHCTPYKIHNHU KaK Aa Cb3AaAaaT CI0KCH JICTaiJI ¢ BCUUKH
HCO6X0)II/IMI/I (byHKIlI/IOHaJ'IHI/I CIICMCHTU.
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