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YHIBEPCAJIbBHA MOBIJIBHA YCTAHOBKA JUUIA
HPUT'OTYBAHHA HI3JAPIOBATUX BETOHIB TA
PE3YJIbTATHU BUIIPOBYBAHHA OTPUMAHUX BUPOBIB

"Hanionaneruii ynisepcurer «IlonraBchka nomitexika iMeni FOpis KonmpaTioka»

BanporoHosaHa ycmaHoska 0nsi npu2omysaHHs Hi30prsamux 6emoHig 8idHocumbcsi 00 MeXHOI02iHHO20
bydiseribHO20 0bnadHaHHS. YcmaHo8Ka MOxe sukopucmosgysamucs 07151 npu2omyeaHHs pisHoMaHimHux 6yoi-
8e/IbHUX CyMilel, 30Kpema po34UHie ma iHWUX CUPOBUHHUX Mamepiariia.

lNepesazoto mMawuHu € i Mpocmoma 8 KopucmyeaHHi ma rnpocmoma KoHcmpykuii. Hedonikom € me, wo
b6emoHo3Milysay Mae HegesnuKuli 06'eM 3Milly8aHHS.

OcHosHe 3as0aHHs nosnsizae 8 subopi obrnadHaHHS Onsi npueomysaHHs 2a3obemoHy. [locmaeneHe 3a-
80aHHS supiwyembcsi 0bradHaHHS yCmaHOBKU KPULUKOIO, SIKa WiNlbHO 3aKpueaembCs, i ycmaHoseka € eepme-
MUuYHOM, WO nidsuwye ehekmusHicmb Mpouecy 8u20moesrneHHs Hizdprosamux 6emodis. pu ubomy obnad-
HaHHs 36epieac €800 yHigepcarsbHicmb, W0 00380JI5I€ 8UKOpucmosysamu (020 Ons iHwux 6ydigesibHUX
cymiwel. BupobHuymeo 2a306emoHy 6KMYae 3Milly8aHHS CUPOBUHHUX KOMIOHEHMI8, 3anueky Cymiwi y
¢hopwmi, criydyeaHHsi, nornepedHe meepOHEHHS, pi3aHHs ma ocmamoyHe meepOHeHHs. BugyeHHs1 MiyHocmi Ha
CMUCK WIISIXOM MpuKnadaHHsI PieHOMIPHO 3p0CMary020 HagaHMaXeHHs1 Ha 3pa3ok 00 MoMeHmy Lo20 pylHy-
8aHHs, 00380s15I€ OYiHUMU U020 Hecydy 30amHicmb. 36inbWeHHS eMmicmy ueMeHmy & cymiwi cripusie rniosu-
WEHHI MiUyHOCMIi 2a306€mOoHy, nMpome 3HayqyHa KiflbKicmb UEeMEHMmY MOXE He2amueHO 8r/luUHymu Ha Uo20
mensoi3onAyiltiHi eracmusocmi. 3 oensady Ha ue, Wo MeHwa WirnbHicme 2a306emoHy, mo 3a MeHWoz20 Haea-
HMaxkeHHs1 8iH 6yde 3pylHo8aHUU, are He MEeHW 8aX/usuM ¢hakmopomMm 8 eKcriepuMeHmi makox € rnpasusib-
Hicmb ¢hopmu KybidHO20 3pa3ska. OKpiM cmaHOapmHUX MexaHidHUX eurnpobyeaHb, Onsl OUiHKU sikocmi 2a3obe-
mOHYy OOUiNbHO 8UKOpuUCcMosyeamu HepyUHI8HI MemooOu KOHMPOII, MakKi 5K yribmpasgyKoee cKaHysaHHS ma
peHmeeHiecbka momoepadisi.

YHigepcarbHicmb KOHCMpYKUii 00380515€ 3millysady rnpaurogamu 3 pisHUMU eudamu cymiwed, 3abesneyy-
04U 8UCOKY nPodyKmueHicmb i sskicmb npodykmy, a makox adanmyeamucs rid pisHi 6ydieeribHi nompebu.

PosznsHyswu nepesaau 3arporioHo8aHoi ycmaHo8Ku Oris npu2omyeaHHs1 Hi30prosamux 6emoHie, MOXHa
8udinumu Kifibka K/o4o8ux acriekmis, a came: yHigepcarsbHicmb, Wo 00380/151€ suKopucmosysamu 3miwiysay
0n1s pisHUx 6ydieenibHUX cymMiwel ma 0ae 3mMoay 3acmocosyeamu 020 He mirnbKu 015 2a306emoHy, ane U 0ns
iHWuUx Mmamepianis, makux, ik pibpobemoH ma cyxi 6ydieesnbHi cymilui.

KnrouoBi cnoBa: razobeToH, byagiBensHa cymill, 3MillyBad, yCTaHOBKA, HaBAHTaXXEHHS, LLiMNbHICTb.

Beryn

[TigBuieHHs e(eKTUBHOCTI BUTOTOBJICHHS OyIiBEJIbHUX MaTepialiB B Cy4acHUX YMOBax Mae€ 3a0e3-
MeYyBaTHCS MEPEBAKHO 32 PaXyHOK 3POCTaHHS MPOAYKTHBHOCTI Tpalli, CKOPOYCHHS TEPMiHIB OymiB-
HUIITBA, 3HIDKEHHIO 00CSTIB 1 BapTOCTi poOiT, sIKi Hapa3li BUKOHYIOTbCS BPYYHY, HMOKpAIEHHS SIKOCTI
OyniBHuITBa [1].

Po3B’s13aHHIO IHIX 337189 3HAYHOIO MIPOFO MOYKE CIIPHSTH 3pOCTaHHS MPOAYKTHBHOCTI OY/TiBEEHUX POOIT.

He muBnsgucek Ha Te, MO B OCTaHHI POKH 3’ SIBUJIACh BEIWKA KUTBKICTh HOBHX OYIiBEIIBHHUX MaTepia-
B, ISl CIOPY/KEHHS OYIBEIb 1 CIIOpPYT IIMPOKO BUKOPHCTOBYIOTHCS BUPOOH 3 HI3APIOBATHX OETOHIB
Pi3HHX MapoK.

HiznproBaTi 6€TOHN BHTOTOBIISIOTHCS IIISXOM 3MINTyBaHHS IiATOTOBJICHOTO ITCKY, IIEMEHTY, ITyIpH
Ta 1HIMX 100aBOK B MEBHIM MPOMOpIIil 3 JOTPUMaHHAM BCTAaHOBJIEHOI TexHoxorii. Lli TexHomoriyHi ome-
pauii BUKOHYIOTBCS 32 IOTIOMOT'OI0 3MiIllyBalbHUX HPUCTPOIB.

AHali3 KOHCTPYKTUBHHX OCOOJIMBOCTEH 3MIiLIyBaJIBHUX IIPUCTPOIB MOKA3ye, IO MEXaHiKa MpOLECiB
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3MilTyBaHHS 00yMOBJIEHA, 3 OJTHOTO OOKY, CXEMOIO PO3TalllyBaHHS pOOOYMX OpPraHiB y MPOCTOPIi Ta IXHi-
MH TEOMETPUYHUMH TTapaMeTpaMH, a 3 iHIIOTO 00Ky — BITHOCHHUM PYXOM YacTOK OYIIBEITEHOTO PO3YH-
HY, L0 Mepe10avaeThesi KIHEMAaTUKOIO MPOIIeCy 3MilyBaHHs [2].

Ha mexaniky mporieciB 3MilllyBaHHS MTEPEBAYKHO BILTMBAIOTH KiHEeMaTU4HI (PaKTOpH, KOTPi BUBHAYAIOTh
XapakTep BITHOCHOTO PYXy YaCTOK PO3YMHHOI CyMimIi. AHaI3 MATaHb KIHEMATHKH MPOIIECIB 3MINTyBaH-
Hsl T1i]] Yac TPOEKTYBaHHS 3MIITyBaJIbHUX MPUCTPOIB JO3BOJSE 3pOOUTH BUOIp ONTHMAIILHOI CXEMH PO3-
TallyBaHHS pOOOYHMX OPraHiB y MPOCTOpi, SKa HAaHOLIBIIOW MipOr0 3a0e3MeYUTh OCHOBHI BUMOTH, LIO0
BUCYBAIOTBCS JI0 LILOTO O0JaJHAaHHA. A came: CTBOPEHHS CKJIaJIHUX IHTEHCHBHHX PYXiB YaCTOK PO3YHHIB
y Tpolieci 3MilyBaHHs; 3a0e3MeueHHs] MAKCUMAIbHOT OJJHOPITHOCTI PO3YMHHOI CyMIllll IUIIXOM PiBHO-
MIipHOT'O PO3MOJIiTY BUXIAHUX MaTepialliB Mk cO0010; MOMepeKeHHsI YTBOPEHHSI OKPEMHUX, HEIOCTATHbO
3MiMIaHUX, BKIFOYCHD Y BUTIISL TPYAOK 1 IyCTOT 3 METOIO 30€peKeHHsI IOCTIHHOCTI TPaHyIOMETPUIHOTO
ckmany [4].

Pe3yabTaTu 10CaigKeHHs

KoHCTpyKIlis yCTaHOBKY ISl IPUTOTYBAHHS Hi3IPIOBAaTHX OCTOHIB, TIOKa3aHa Ha puc. 1, M03BosIE BU-
KOPUCTOBYBATH HOTO B OyMIBHHUIITBI IJIS MPUTOTYBaH-
Hsl PI3HOMaHITHUX OYIiBEIbHHUX CyMIilllei, ra300eToHy
i ¢ibpoberoHy Ta cknamaerbcs 3 pamu 14, no siKoi
MPUKPITUTIOETHCS NEKTPOABUTYH 11, 1m0 mpUBOAUTE B
pyx npuBig 10 3minryBampHOro Mexanizmy. I[IpuBifg
rnepejiae 3yCcUJUIs yepe3 MacoBy mnepenady 12, 3 MOx-
JMBICTIO PETYJIIOBAaHHA HOIr0 HATATY 3a JOIOMOIOI0
HaTsKHOTO TBHHTA 13, 1110 IPUBOAMTE B J1i0 3MilIyBa-
JIBHI JIONIATKH, SKI BUKOPUCTOBYIOTBCS AJISI 3MilllyBaH-
HSl KOMIIOHEHTIB y 3MilyBaJbHOMY KOHTeWHepi 4 Ha
wiardopmi 15. s 3ano0iranHs 3aiiBUX BUTPAT Mate-
piamy Tig 9ac Tpoliecy 3MIITyBaHHS Ta IS yoOe3re-
YEeHHS! poOOTH BUKOPHCTOBYETHCSI €JIEMEHT, SIKUI Ha-
KpUBa€ 3MINIyBAIBHAN KOHTEHHEp, a caMe KpuImka 3
sKa € TEPMETHYHOIO Uepe3 3aTHCKay KPUILKU 6, Ha SKil /[
3HAXOMUTHCA 3aCUIIHMII OTBip 2, NpU3HAYEHUH s DAANATER
BIJIKpUBaHHs Ta 3aKpWUBaHHS JOCTYIY JIO 3MilllyBaJb- E/ L/ B L \ZF\F\Z \4
HOTO KOHTeliHepa, o0 KOHTpPOJIIOBATH IIpOIEC 3MILTY- Pyc. 1. Veranoska i [IPUTOTYBaHHsI Hi3APIOBATHX OETOHIB
BaHHS Ta 3acUIlaTH MaTeplail I Yac IMPUTOTyBaHHSA 1-— BopoHka-no3atop; 2 — 3aCHIHUI OTBIp; 3 — KPUILKA;
cymimri. s 103yBaHHS KibKiCTh MaTepialliB BUKOpH- 4 — 3MIlllyBalbHHI KOHTEFiHep; 5 — BUBAHTAKYBAIbHHUI
CTOBYETbCA BOPOHKA-703aTOp 1, TakoXXK Ha KPHIIII o106; 6 — saTncka KpHITat 7~ IuTyLep toaatt

o . raziB, abo MOBITPs; 8 — pyuKa [yt OyKCyBaHHS;
3HaXOMMTBCS WITYLEP MO/1adi iIHEPTHOTO rasy abo MOBi- 9 — varmitauii myckaw; 10 — npusia 11 — eeKTPOABHIYE
Tps 7, NPU3HAYCHUHN JJIsl MiABEJACHHS 1HEPTHOI'O Trasy 12 — macoBa mepenaya; 13 — HaTSKHUiT TBHHT;
(HanpuKiIaj, aproHy abo remiio) aGo MoBiTps, mpu po3- 14— pama; 15 — mardopwma; 16 — onopni koreca
BaHTA)KCHHI 3MINTyBAJIBHOTO KOHTCHHEpA depe3 BHBaH-
Ta)XXyBaJIbHUM 0100 5. J{J15 MOMIMIIeHHs 3MIilTyBaHHS
BCEpelMHI KOHTEiHepa 1Mo OOKax BCTAHOBJICHI JIONAT-
KOBi JIONATKH, SIKi 3a0€3Me4uyloTh NPaBUIIbHY Opi€HTa-
III0 Ta pyX Marepiany B 3MIIIyBaJlbHOMY KOHTEHHEpI B
MpoIleci MPHUTOTYBaHHS CyMIlIi y BEpTUKaJIbHIA Ta
TOPU3OHTAIBHIHN TUIOIIHHAX.

KepyBanus nmpuctpoeM 3miHCHIOETHCS 3a JAOIOMO-
TOI0 MarHiTHOTO IycKada 9, sSKuil KpilUThCS 10 paMu
IUIsl 3a0€3MeUeHHsT MAaKCUMaJIbHOT 3pYYHOCTI ISl OTIe-
paropa. Ileii myckay BHKOPUCTOBYEThCS JUISl 3aIlyCKY
Ta 3yNUHKH POOOYOro Mpolecy, Halalo4u OIepaTopy
JIETKWH 1 MBUAKUH CIIOCIO yIpaBIIiHHS 3MIITyBadeM.

JIas MOGiNBHOCTI Ta 3pYYHOCTi TepeMillleHHs Ha  PHC. 2. YCTAaHOBKA IS NPUIOTYBAHHS Hi3/PIOBATHX
OyxmiBeIbHOMY MaiiaHUMKy 3MillyBad 00J1aJHaHO Oetonile b meTazi
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Kojecamu 16 1o pamu Ta pydkoro 8.

3aBISKM TaKiil KOHCTPYKIIii, 3MilllyBa4 MOke €(peKTHBHO BUKOPHCTOBYBATHCH JJISl IPUTOTYBAHHS Pi3-
HUX BHIIB OyIiBEIbHHUX CYMIIIeH, TaKuX SK ra300eToH, (iOpobeToH, Ta iHIN MaTepiaau 3 APiOHUMHA
KOMIIOHEHTaMH. Y HiBE€pCANbHICTh KOHCTPYKLII JO3BOJISAE 3MillyBady MPaLlIOBAaTH 3 PI3HUMHU BHIAMH CY-
MimreH, 3a0e3neuyoun BUCOKY MPOLYKTUBHICTD 1 SIKICTh MPOAYKTY, & TAKOXK aJaNTyeThes Hix pi3Hi Oymi-
BeJibHI oTpedu [3].

Jlo mepeBar 3amponoHOBaHOi YCTaHOBKH JUIS MPUTOTYBaHHS Hi3APIOBATUX OETOHIB, MOPIBHSHO 3 iH-
IIMMHA MaJIUMU 3MinryBadyamu Takumu, sk ['PBY-0.25, [I6Y-200, FCM-5, MoHa BiTHECTH KiJIbKa KJIHO-
YOBHX aCIEKTiB, a caMe: YHIBepCANbHICTh, IO JO3BOJSE BUKOPHUCTOBYBATH 3MIITyBay JUIS MPUTOTYBaHHS
pi3HUX OyIiBeJILHUX CyMillleil Ta a€ 3MOTy 3aCTOCOBYBAaTH HOro HE TUIBKH IS Ta300eToHy, ane W Ais
IHIIMX MatepianiB, Takux, 5K GiOpodeToH Ta cyxi OyniBenbHi cymimi [5]. e oaniero mepeBaroro wmiei
KOHCTPYKIIii € HEBEJIMKa BAPTICTh.

B pe3synbraTi 32 I0IIOMOTOI0 I[bOT0 OETOHO3MIIITyBava ra300eToH 3aauTo y ¢popmu. s epeBipky Ha
SKICTh OTPUMaHHUil ra300eToH BHIIPOOYBaHO Ha 3paskax-kyOax (puc. 3) po3mipom 100%100x100 mwm,
srigao 3 JICTY B B.2.7-45:2010. 3a takum penenitoM: Boja temneparyporo 70 °C — 27,3 % nemeHT —
36,05 %, micok — 36,05, xayctnuna cogqa — 0,11 %, anrominiea myapa [1AI1-2 — 0,06 %. Baxnusum
(hakTOpOM B EKCIIEPUMEHTI TaKOX € Te, IOOM MOBEpXHS 3pa3ka KyOa Oyna piBHOIO, 1 Jocsraiach 3a
JOTIOMOT010 OYAIBENILHOTO PiBHI Ta HUTi()yBaJbHOT MAIIMHU.

I'azo0eToHHI 3pa3ku mijg yac BI/IHp06yBaHH$I Ha MIIHICTh HA CTUCK CTHCKAIOTh JI0 MOMEHTY PyHHYBaH-

X R m =1, DikcyeThCcsl MakCHUMalbHE HABAaHTaXEHHS TEpej
pyiiHyBaHHSM 3pa3ka. Pe3ynpTar 3aHeceno B Tabmu-

IO JaHKUX, OI0J0 MaKCHMAIILHOIO HABaHTAXKEHHS Ha
puc. 4).

Puc. 3. 3pasku razoberony 100x100%100 Mm Puic. 4. Pyiinysanns 3paska ra3o0eromny

Takox BH3HAYAIIK Bary KOKHOTO Ky0a OKpeMo, 00 3HAUTH IXHIO I'YCTHHY, i MOPIBHATH 1X 3 TaOIUY-
HumHu 3Ha4eHHsAME 3rigHo 3 JICTY b B.2.7-45:2010, 3 ornsny Ha TaObMMYHI TOKA3HUKHU BC1 3pa3Ky BiJMO-
BiZIafOTh MapKyBaHHIO 3a cepeauboro rycturoro D-700. Jani qocniny 3seaeni B Tabmwmiio [7].

Pe3yabTaTu gocaiais

Bara onHoro ky6a, kr Mapka 3a cepeaHbOI0 TyCTHHOIO MakcuManbHe HaBaHTQXEHHS 10 pyHHYBaHHS, KT
0,713 D700 2300
0,727 D700 2320
0,738 D700 2400
0,695 D700 2220

BiamnosigHo 10 TaOMMYHUX 3HAYEHB MOOYAOBaHO TicTorpaMy (pHC. 5) 3aIeKHOCTI Bard OJHOTO BUPO-
Oy 3 ra300eToHy, 0 MAaKCUMAIILHOTO HAaBaHTAKEHHS i1 SKUM BiH IOYHE PYyHHYBATHCA.
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MakcuMManbHe HaBaHTaKeHHA 00 pyWHyBaHHA rasobetony D700
2500¢

T

2000

1500

1000

500

MakcyvMankHe HaBaHTa)eHHA (Kr)

0,713 kr 0,727 kr 0,738 kr 0,695 kr
Bara oaHoro kyba (kr)

Puc. 5. I'icrorpamMa MakcuMaabHOTO HABaHTAKEHHS 110 PYIHYBaHHS
BUPOOY 3 Ta300eTOHY

BucHoBKH

3a pe3ynpTaTamMy MPOBEACHUX JOCIIIB BCi BUTOTOBJIEHI 3pa3Kd ra300€TOHY BiAMOBINAIOTh BUMOTAM
JACTY b B.2.7-45:2010 myst 6etony mapku D 700 ta xiacy mirmHocTti B 1,5, mo miarBepmkeHo oTpuMa-
HUMHU TaOnuuHUMU 3HadeHHsIMU [8], [9]. Takox BCTAaHOBIICHO 110 3pa30K KU € HAWICTIINM, MAE MEXKY
MminHocTi 2,17 MIla, mo € MiHiManbpHOIO BUMOTOIO s kiacy minHocti B 1,5 3rigno 3 JICTY. 3 ormsay
Ha BHINe3a3HAUCHE MOYKHA CTBEPKYBATH, IO 32 MEHINIOI ITIIFHOCTI Ta300€TOHY, 3pa30k Oye 3pyHHOBa-
HO 3a MeHIoro HaBantaxenus [10], [11].
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Universal Mobile Unit for the Preparation of Cellular Concrete and
the Results of the Obtained Products Testing

!National University “Yuri Kondratyuk Poltava Polytechnic”

The installation for the preparation of cellular concrete refers to the technological equipment of the construction sector,
which is used for the preparation of various building mixtures, including mortars and other materials.

The advantage of the machine is its ease of use and simplicity of design. The disadvantage is that the concrete mixer
has a small mixing volume. The main task is to choose equipment for preparing aerated concrete. The problem is solved by
the installation of a lid that closes tightly and makes it airtight, which makes the mixer especially effective for the production
of cellular concrete. At the same time, the equipment retains its versatility, which allows to use it for other building mixtures.
The production of aerated concrete includes mixing of raw components, pouring the mixture into the mold, swelling, pre-
hardening, cutting and final hardening. Studying the compressive strength by applying a uniform increase in the loading of
the sample until its failure allows to assess its bearing capacity. Increasing the cement content in the mixture helps to in-
crease the strength of aerated concrete, but a significant amount of cement can negatively affect its thermal insulation prop-
erties. As the density of aerated concrete is less, in case of the less load it will be destroyed, but the evenness of the surface
of the cube sample is also an important factor in the experiment. In addition to standard mechanical tests, it is advisable to
use non-destructive testing methods, such as ultrasonic scanning and X-ray tomography, to assess the quality of aerated
concrete.

The versatility of the design allows the mixer to work with different types of mixtures, ensuring high productivity and
product quality, and also adapting to various construction needs.

Having considered the advantages of the proposed installation for preparing cellular concrete, several key aspects can
be highlighted, namely: versatility, which allows the mixer to be used for various building mixtures and makes it possible to
use it not only for aerated concrete, but also for other materials, such as fiber concrete and dry building mixtures.

Keywords: aerated concrete, building mixture, mixer, installation, load, density.
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