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DEVELOPMENT OF METHODS AND EQUIPMENT FOR COOKING OF CONCRETE
MIXTURES IN GRAVITY MIXERS

Rostyslav Rudyk, Viktor Virchenko, Roman Salnikov, Serhii Bidanets

Abstract. The development of methods and equipment for mixing concrete in gravity mixers is crucial for
enhancing efficiency and quality in construction projects. While gravity mixers offer certain advantages, they also
present challenges such as inadequate homogeneity, limited automation, and material adherence to the drum walls.
This research introduces a novel approach to concrete mixing that incorporates periodic tilting of the drum alongside
rotation, aiming to address these limitations and improve the overall mixing process.

By integrating periodic tilting into the mixing mechanism, this innovative method enhances the efficiency of
concrete mixing and results in a final product of higher quality. The combination of rotation and tilting facilitates a
more thorough blending of materials, ensuring better homogeneity throughout the mixture. This improved
homogeneity leads to enhanced structural integrity and durability of the concrete, ultimately contributing to the
longevity and performance of construction projects.

Keywords: concrete mixer; concrete mixture; preparation of concrete; drum; mix; homogeneity; drum
rotation; angle of inclination; construction equipment.
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3acrocyBaHHsI 3ac00iB KOMII’IOTEPHHUX TeXHOJIOTii1 Ta 3D Moae0BaHHS NPHU
PO3po0JIeHHI BAOCKOHAJIEHOT0 BY3J1a /Il IePEeKAYYBAHHS IITYKATYPHUX TA
OyAiBeJIbHUX PO3YHHIB

Poman Canbnikos!, Bikrop Bipuenko!, Pocruciaas Pyauk!
1 - HanionanbHuit yHiBepcutet «llonraBchka nomitexuika imeni FOpist Konapartiokay, [Tonrasa, Ykpaina

Anomauia. Mooentosanns 3a 00NOM0O2010 KOMN TOMEPHUX MEXHON02ill 00380JIAE THIHCEHePAM MA OOCAIOHUKAM
npoBOOUMY GIPMYANbHI eKCHePUMEHMU 3 PI3HUMU 8APIAHMAaMU 8V3/1i6 011 NEPeKauy8ants PO3UUHI6, GU3HAYAMU
ONMUMANbHI Napamempu KOKCMPYKYil ma peazysamu Ha NOMeHyilini npobiemu wie 00 ix 3'a61eHHA Ha pearbHOMY
emani 8UpoOHUYMEA.

3acmocysanns 3D mooentosanns 0036018€ 6iOMBOPIOGAMU GY31U 68 HAUMEHUWUX 0emasx, po32aaoamu ix y
MPUBUMIPHOMY HPOCMOPT MA 8YACHO GUABIAMU MOJICIUBE Oepexmu abo nHedoniku. e cnpusie niosuwennio skocmi
NPOOYKYIL Ma 3HUNCEHHIO BUMPAM HA KOPULYBAHHS NOMUJLOK.

Taki nioxoO0u 003601A10Mb CMBOPIOBAMY BOOCKOHANEHI 8Y31U Ol NEPEeKAUYBaAHHA WIMYKAMYPHUX ma
0y0isebHUX PO3UUHIB, WO GIONOBIOAOMb HAUGUWUM CMAHOApmMam sikocmi ma egpexmuenocmi. Bonu cnpusiromo
nidguweHHI0 NPOOYKMUGHOCMI 8 OYOisenbHill 2any3i ma 3abe3neuyioms de3nepebiiiy pobomy 0OIAOHAHHS HA 6CIX
emanax 06yoieHuymaa.

Y pobomi poszersioaemvcsi kKpumuuna HeoOXIOHIiCMb NIOBUWEHHS eDEeKMUBHOCME 28UHMOBUX dA2pe2amis y
MAno2abapumHux WmMyKamypHux YCmanoekax Ojisl nepekayy8ants po3uunie y oyoisenvhiu eanysi. Ilpogooumovcs
KOMNAEKCHUN AHANL3 ICHYIOYUX KOHCMPYKYIU WMYKAmypHUX azpe2amie, oyinka ix ionoeionux nepesae i HeooiKis.

Knwuogi cnosa: 6yodisenvHuii po3uut, 26UHMOBUL 8Y30.]1, NEPEKAYYBAHHSL, KOMN 1OMepHe MOOeT08AHHS, 26UHM,
2e0Mempis 26UHMA, ONMUMIZAYIA NPOYECIB.

Po3po0iieHHs BAOCKOHAJIEHUX BY3JIiB JUIs TIEpeKauyBaHHS IITYKAaTYpHUX Ta OyAiBEIbHUX PO3YHHIB €
HAJ3BUYATHO Ba)KJIMBUM HAMPSMKOM B CydacHid OynmiBeNnbHIA 1HAYCTpii. 3aBOSKM TOEIHAHHIO LUX
TEXHOJIOT1H MOKHA JTOCSATTH 3HAYHOTO IMOKPAIIEHHS SKOCT1 Ta €)EKTUBHOCTI IIMX MPOIIECIB.

e no3Bomsie iHXeHepaM Ta JOCHIJHUKAM CTBOPIOBAaTH BIpTyajbHI NPOTOTHUIIM BY3JTIB IS
TepeKavyyBaHHs PO3YMHIB, IO TO3BOJISIE BUBYUTH IXHIO MOBEIIHKY Ta BJIACTUBOCTI III€ JI0 TOTO, K Oy/b-
aKi Matepianu (i3uyHo cTBopeHi. lle mae 3Mory 3milficHIOBaTHM BIOCKOHAJICHHS 1 ONTHMI3alliio ix
KOHCTPYKIIi Ta QYHKIIIOHAILHOCTI 3 MIHIMQJIBHIMH BUTPATaMH 4acy Ta pecypciB. Takui miaxia J03BOISIE
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JOCSITTH TIOKPAIIIEHHS HE JIWIIE Y BUPOOHUIITBI BY3JIiB, ajie i y iIXHbOMY (PYHKITIOHATLHOMY MPU3HAYCHHI,
3abe3neuyroun OuTblly €(eKTHBHICTh Ta HAAIWHICTH y TpoOILeci MepeKayyBaHHS INTYKaTypHHX Ta
OyliBEIbHUX PO3YHHIB.

3 ypaxyBaHHSIM CTPIMKOTO PO3BHTKY TEXHOJIOTiM Ta MOCTIMHOTO MiABUIIEHHS BHMOT JO SKOCTI Ta
MIPOYKTUBHOCTI B Oy/iBEIbHIN Tally3i, 3aCTOCYBaHHS KOMI'TOTEPHUX TEXHOJOTIH Ta 3D MozenoBaHHs y
po3po0iIeHHI BY3JTiB JAJs TEepeKauyBaHHS PO3YMHIB € HAJ3BHYANHO aKTyaJbHUM Ta NEPCHEKTUBHUM
HaIPSIMKOM JIOCITIDKEHb Ta po3po0ok [1].

3acTocyBaHHA KOMI'FOTEpHUX TEXHOJOTiH Ta 3D MonentoBaHHS JJO3BOJISIE IHKEHEPAM CTBOPIOBATH
OuThII TOYHI Ta €PEKTHBHI BY3JIU MJIs TNEpPEKadyyBaHHS PO3YMHIB, IO TMPHU3BOJAUTH 10 30UIBIICHHS
MPOAYKTUBHOCTI OyiBEIBHHUX MPOLECIB [2].

BukopucranHs BIpTyalbHUX TPOTOTHIIB Ta TPUBUMIPHUX MOJIEICH JI03BOJISAE€ 3IHCHIOBATH
ONTUMI3AIlil0 KOHCTPYKLIH Ta BUpIIIyBaTH MpoOJEeMH Ha eTami MpPOEKTYBaHHS, 10 pOOUTH IMpolec
pO3p0o0JIeHHS BY3JIiB OUTBI MIBUAKAM Ta €(DEKTUBHUM.

3aBasSKY BipTyaJlbHOMY TECTYBAHHIO Ta aHANi3y, IH)KEHEPU MOXKYTh BUSBISATH MOTEHIIHHI TpoOieMu
Ta yJAOCKOHAIIIOBATH JAW3aiH BY3JIIB JIJIsl 3a0€3MeUeHHsI IXHhOI HaIIMHOCTI Ta TPUBAIOTO (DYHKITIOHYBaHHS.

BrpoBampkeHHsT Cy4acHHUX TEXHOJIOTIH Yy Tpolec po3pOoOJeHHS BY3JIB JI03BOJIIE KOMIIAHIM
3JIMIIATUACA B JIiJiepax Ha PUHKY, MPOIMOHYIOYH HOBI, BJOCKOHAJIEHI MPOIYKTH, IO BIiAMOBIIAIOTH
Cy4aCHHM BHMOTaM Ta CTaHAapTaM.

BukoprucTanHs TBUHTOBUX HACOCIB HAOYJIO MIMPOKOTO PO3MOBCIOKEHHS HE TUIBKH y OyiBeIbHIN
cdepi, a 1, HarpuKiIaj, B Hadrorazosiil. JlaHuil BU HACOCIB MpAIlOE y BaXKKUX YMOBAax, HOro OCHOBHI
YaCTUHU CXWJIBHI JI0 MIJBUIICHUX 3HOCIB, TOMY 3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJIOTIH J03BOJIUTH
BUSIBUTH cJ1a0Ki MICIIS pOTOpa IIIe Ha eTanax MpoeKTyBaHHS.

ManorabapuTHi IITyKaTypH1 CTaHIIi1, sIK 1 Oy/1b-sIKe 00JIaIHaHHI, MAIOTh CBOI IepeBaru Ta HeAOIKH,
SIK1 BAPTO BPaxOBYBAaTH MPU iXHbOMY BHOOPI Ta eKCILTyaTaIlii.

ManorabaputHi IITYKaTypHI CTaHIll 3a3BUYail JIETKO TMEPECYBAIOTHCA Ta TPaHCHOPTYIOThes. Lle
JI03BOJISIE X BUKOPHCTOBYBATH Ha pi3HUX OyniBeIbHHUX MaiilaHuMKax ab0 HaBiTh B yMOBaX OOMEXEHOTO
noctyny [3]. IxHi KoMIaKkTHI po3MipH 103BOIAIOTH eEKTHBHO BUKOPHCTOBYBATH OOMEKEHHMH TIPOCTIp Ha
OyaiBeTbHOMY MaliJJaHUYUKY a00 B CKJIAZICHKUX MMPUMIIICHHSX, 3a3BUYall IIBUJIKO BCTAHOBIIIOIOTHCA 1 TOTOB1
1m0 pobotr. BoHM BHMararoTh MEHINE 4Yacy Ta 3yCHJIb I HAJIArOKCHHsI TOPIBHSHO 3 OUIBIIUMH
aHaJIOTaMHU.

V nesikux BUMaJKax MaiorabapuTHI CTaHIli MOKYTh OyTH OLTBIIT eHeproePeKTUBHUMHU, 11O JTO3BOJISIE
3MEHIIUTH BUTPATH HA €JICKTPOSHEPTIIO.

YV nopiBHSHHI 3 OUTBIIUMU IITYKATYPHUMHU CTAHITISIMH, MaJIoTabapuTHI MOJIeIIi MOXKYTh MaTH MEHIITY
IPOAYKTUBHICTh Ta 00'€eM TmepekauyBaHHS pO3UMHY. Maili po3MipH CTaHIiH MOXYTh HPU3BECTH IO
00MEXEHOro 00CATYy pe3epByapa JJI PO3YMHY, 10 BHMAarae OUIbII YacTOTO HAMIOBHEHHS PO3YHHOM. Y
JeSIKUX BHUIMAJIKaX MaJOTa0apuTHI CTaHIlT MOXYTh OyTH MEHII CTIHKUMHU J0 BEIHKUX HAaBaHTaXECHb 200
IHTEHCUBHOTO BHKOPHCTAHHS TOPIBHSIHO 3 OLIBIIMMH MOJETSMU. Y 3B'S3KY 31 CBOIMH OOMEXKEHUMH
po3Mipamu, MajorabapuTHI CTaHLii MOXYTh MaTH OOMeXeH1 (YyHKIIOHAJTbHI MOKJIMBOCTI ab0 ormmii,
MOPIBHSHO 3 OIBIITMMH MOJICTISIMU.

B naniit po0oTi 3MOAETHOBAHO TBHHT HACOCHOTO BYy3Jia MajlorabapuTHOTO OONaJHAHHS IS
HaHECEHHsI OyIBETLHOTO PO3UYMHY TOPKPET OETOHYBaHHSIM Ha mpukiaai ycranoBku CO-150.
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Puc. 1. 'BUHT HacoCHOTrO By3/1a MaJIOra6apuTHOI IITYKaTypHOI ycTaHOBKH CO-150 (HaTypHHUIi 3pa3ok)

SIKIIO yBa)KHO PO3TJISTHYTH PHCYHOK | MOKHA TIOMITHUTH, IO TBUHT Ma€ 3HAYHI IMOIIKO/KCHHS
MOBEPXHi, HasiBHI KaBepHHU. L]e B CBOIO yepry mie pa3 roBOPUTH PO Te, [0 TBUHT MPAIIOE Y BAXKKUX YMOBAX
1 MOMIOHOTO POAY MOUIKO/HKCHHS 3aBa)Kal0Th HOPMaJIbHIM POOOTI TBUHTOBOTO BY3JIa, a CaMe BUKIIUKAE
Na/iHHS THCKY 1 IPOYKTUBHOCTI.

Komn'toTepHe MojemoBaHHs JO3BOJISIE IH)KEHEpaM CTBOPUTH TOYHY BIpTyalbHY MOJIENb TBUHTA 3
ycima fioro mapameTpamMu i xapaktepuctukamu. Lle 103Bossie aHami3yBaTi MOro poOOTy B Pi3HUX YMOBax
Ta BUSIBJISITH MOKJIMBI Mpo0OsieMu a00 HETOIKH IIe 0 MOYaTKy (hi3HIHOTO BUTOTOBJICHHS.

3a J0MOMOTOI KOMIT' FOTEPHUX MpOorpaM rpadiqHOro MOCIIOBAHHS HAaMU OyJiO0 3alpOIOHOBAHO
BJIOCKOHAJIUTH KOHCTPYKI[II0O TBUHTAa HACOCHOTO BY3ja, IO J1ajdo 0 3MOry ONTHUMI3yBaTH Horo Qopmy,
pPO3MipH Ta TEOMETPIIO TSI TOCSITHEHHS KPaIioi HpOI[YKTI/IBHOCTI Ta 3HIKCHHS CTIOXKMBAHHS eHeprii.
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Puc.2. I'BUHT HacocHOTo By3J1a MajoradapuTHoi IITyKaTypHoi yctanoBkn CO-150

I'BuHTOBHIT BY30I € KJIFOYOBOIO YaCTHHOIO MITYKATypPHOI CTAHIIi1, BAMOBIJAILHOIO 32 ITEPEeKadyBaHHS
IITYKaTYpHOTO PO3UMHY 3 pe3epByapa abo KOHTeHHepa B HAKOMUUyBaJIbHUI Oak abo Oe3mocepeaHbo Ha
Miciie mpu3HadeHHs. PoOora mporo By3ia 0a3yeThCsi Ha MPUHIIUINT TBUHTOBOTO TEpEKadyBaHHS, SKHUMA
3abe3mneuye CTIMKHUI Ta Oe3nepepBHUMA MOTIK PO3UUHY [4].

CnouaTtky pe3epByap a00 KOHTEHHEp 3allOBHIOETHCS IITYKATYPHUM PO3YMHOM, SKHUU TOTIM Oy[e
nepeKavyBaTHCS 3a JOMOMOT 00 TBUHTOBOTO By3Ja.

I'BuHTOBHMII By30J1 TOYMHAE MPAIOBATH, BUTATYIOUM PO3YHMH 3 pe3epByapa ad0 KOHTEHHepa uepes
IBUHT. [ BUHT Ma€ cremiaigpHy (GopMy, IO T03BOJIsIE €()EKTUBHO MEPEMIlIyBaTH PO3YMH Yy HANPIMKY
moxaui.

[Tig gyac oGepTaHHs T'BUHTA PO3UMH MiJIA€ThCS THCKY, L0 JOMOMarae y 3abe3neueHHi cTabiibHOro
MOTOKY Ta 3amo0irae #oro po3IMBaHHIO a00 BUTIKAHHIO.

I'BuHTOBHMII By305 TmepeMilllye pO3YMH Yepe3 CHUCTeMy TpyOompoBoniB abo IUIAHTIB 10
HaKOMMMYyBaJILHOTO Oaka abo 0e3mocepeHhO Ha MiCIIe HAHECEHHS.

HIBuAKiCTh pyXy TI'BHHTA Ta, BIAMOBIAHO, MIBHJKICTH IMOJa4l PO3YMHY MOXe OYyTH peryjbOBaHa
3aJIE)KHO B TOTpeOU Ta THIY BUKOHYBaHUX POOIT.
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Puc. 3. Pe3yabTaTil KOMI’IOTEPHOr0 MO/I€JII0BAHHSI TBUHTOBOI'0 BYy3J1a (BAOCKOHAJIEHUIA)

Pe3ynpratit KOMIT' IOTEpHOTO MOJICTIOBAHHS CBIIYaTh, 110 MApaMETPH T'BUHTA MOXKYTh OyTH 3MIHEHI
y OIUHAMIYHOMY PEXHUMi, II0 Ja€ 3MOTY JOCUTh HIBHJKO MPHUHATH PIIIEHHS MPO JOLUIBHICTh TaKOTro
KOHCTPYKTHBHOTO PillICHHS.
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APPLICATION OF COMPUTER TECHNOLOGY AND 3D MODELING IN THE
DEVELOPMENT OF AN IMPROVED NODE FOR PUMPING PLASTER AND
CONSTRUCTION SOLUTIONS

Roman Salnikov, Viktor Virchenko, Rostyslav Rudyk

Abstract. Modeling with the use of computer technologies allows engineers and researchers to conduct virtual
experiments with various options for solution pumping nodes, determine the optimal parameters of designs, and
respond to potential problems before they arise in the real production stage.

The application of 3D modeling allows reproducing nodes in the smallest details, examining them in three-
dimensional space, and timely identifying possible defects or shortcomings. This contributes to improving product
quality and reducing costs for error correction.

Such approaches allow creating advanced nodes for pumping plaster and construction solutions that meet the
highest standards of quality and efficiency. They contribute to increased productivity in the construction industry
and ensure uninterrupted operation of equipment at all stages of construction.

The paper considers the critical need to increase the efficiency of screw units in compact plastering
installations for pumping solutions in the construction industry. A comprehensive analysis of existing plastering unit
designs is carried out, assessing their respective advantages and disadvantages.

Keywords: construction mortar, screw assembly, pumping, computer simulation, screw, screw geometry,
process optimization.
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