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INPUT'OTYBAHHSA HI3JAPIOBATUX BETOHIB TA
PE3YJIbTATH BUITPOBYBAHHA OTPUMAHUX BUPOBIB

'Hauionansuuii ynisepcurer «[lonrasebka nonirexnika imeni FOpis Konapatioka»

SanponoHosaHa ycmaHoseka 0ns npuaomyesaHHs Hisdprosamux bemonie sidHocumbcs 0 MEeXHON02iYHO20
bydieenbHo20 0bnadHaHHA. YcmaHoeka Moxe suKkopucmogysamucs Ons npuaomyeaHHs pi3HOMaHIimHux Bydi-
geribHUX cymiwieti, 30kpema po3duHie ma iHWUX CUPOBUHHUX Mamepiarlig.

lMepesazorw mawuHU € ii Npocmoma 8 KopucmysaHHi ma rpocmoma KoHcmpykyii. Hedonikom € me, wo
bemoHo3MiLyeay Mae Heeernukul 0b'em 3mityeaHHS.

OcHosHe 3aedaHHA nonszae e subopi obnadHaHHA OnsA npusomysaHHs 2asobemody. [locmaeneHe 3a-
edaHHA supiwyemscs obnadHaHHS yemaHo8KU KPULWIKOK, fKa WINbHO 3aKpueaemecs, | ycmaHoeka € 2epme-
MUYHO, Wo nidsuwiye eghekmugHicmb MPoOUECy 8U20mosrneHHs Hizdpoeamux bemoHig. Npu ybomy obnad-
HaHHs 306epizac ceow yHigepcarnbHicmb, Wo 003807€ suKopucmosaygamu (020 0ns iHwux b6ydisenbHuUX
cymiwed. BupobHuumso 2a306emoHy 8K/MOYae 3Miluy8aHHS CUPOBUHHUX KOMIMOHeHMmIs, 3anusky cymiwi y
chopmi, criydysaHHs, rnornepedHe MeepOHEHHS, pi3aHHs ma ocmamoyHe meepOHeHHs. BugyeHHs MiyHocmi Ha
CMUCK WASXOM MpuKnadaHHs pieHOMIPHO 3pocmaro4020 HasaHmaxXeHHs Ha 3pa3ok 00 MoMeHmy o020 pylHy-
gaHHA, 00380M15€ oUiHUMU Uo2o Hecydy 30amHicms. 36inNbWeHHs1 eMicmy yeMeHmy 8 cymiwi cripusie nidsu-
WEHHIO MiyHOCMIi 2a3006emOoHy, Mpome 3HayHa KifbKicmb UEMEHMY MOXe Hez2amueHO eriuHymu Ha Uo20
mennoi3onauiliHi enacmugocmi. 3 oe2nady Ha ye, W0 MeHwa WinbHicms 2a306emoHy, mo 3a MeHWoao Haga-
HmaxeHHs 8iH byde 3pylHosaHUul, are He MeHW 8aX/IUBUM haKmopoM 8 eKcriepuMeHmi maKkoxXx € npasuris-
Hicmb hopmu KybiyHo20 3paska. OkpiM cmaHdapmHUX MexaHiYHUX eunpobysaHe, Ona OUiHKU AKocmi 2a3obe-
moHy QouinbHO sukopucmoegyeamu HepyLlHieHi Memodu KOHMPOII0, maki K yrbmpasgykoge ckaHyeaHHa ma
peHmzeHiecbKka momozpagis.

YHigepcanbHicms KOHCMpyKuii 0o360/18€ 3Miluyeady npaurosamu 3 piaHumMu eudamu cymiwed, 3abesneyy-
104U BUCOKY MPodyKmueHicmb i Kkicmb nNpodykmy, a makox adanmyeamucs nid pisHi 6ydieenbHi nompebu.

PosznaHyswu nepesasu 3anponoHosaHol ycmaHosku Ons npu2omyeaHHs! Hizoprosamux 6emoHis, MOXHa
euUBINUMU KinbKa K/IYoeUX acriekmis, a came: yHigepcanbHicms, wo 00360/15€ suKopucmosysamu 3miulyeay
0ns pisHux 6ydigensHux cymiweli ma dae amoay 3acmocosygamu (1020 He mifnbku 0na ea3obemory, ane U 0nsa
iHWuUXx mamepianie, makux, sk ¢hibpobemor ma cyxi BydigenbHi Cymii.

Knrouyosi cnosa: razobeToH, 6ygisensHa cymill, 3MillyBad, yCTaHOBKA, HABAHTaXEHHS, LWiNbHICTb.

Beryn

[MTineumeHHs eQeKTHBHOCTI BUIOTORJICHHS Oy 1IBeJIbHHX MaTepialliB B Cy4acHUX YMOBax mae 3aldes-
MevyyBaTHcs TepeBaXHO 3a paXxyHOK 3pOCTaHHA TMPOAYKTHBHOCTI Tpalli, CKOpPOYeHHS TepMiHiB Oy/iB-
HULTBA, 3HIKEHHIO 00CHTIB 1 BapTOCTi poOdiT, fAKI Hapa3i BUKOHYIOThCH BPY4YHY, IMOKPALIEHHS SKOCTI
oyniraunTea [1].

Po3B’s3aHHIO 11X 33134 3HAYHOIO MipOIO MOYKE CIIPHATH 3POCTAHHSA MPOAYKTHBHOCTI Oy TIBEJILHUX POOIT.

He puBisyuch Ha Te, 010 B OCTAHHI POKHM 3’ SBUJIACH BEJIMKA KIJIBKICTH HOBHX Oy/iBEIbHHUX MaTepia-
AiB, 1A CHIOPY/KEHHS OyaiBens 1 CIOPY I IMHPOKO BHKOPHCTOBYOTHCS BHPOOH 3 HI3APIOBATHX OCTOHIB
PI3HHMX MapOK.

Hizaproati GeTOHH BUTOTOBIIAOTHECA HUIAXOM 3MIIIYBAHHS MiATOTOBIEHOIO IMICKY, HIEMEHTY, MyapH
Ta IHOIMX J00aBOK B IEBHii NPOHOPII] 3 TOTpHMaHHIM BCTaHOBJIEHOI TexHouorii. 1li TexHonoriuni ome-
partii BHKOHYIOTBCS 32 JOTIOMOTOFO 3MITYBaILHHX TTPUCTPOTB.

AHai3 KOHCTPYKTHBHHUX OCOOJIMBOCTEIl 3MILIyBaJbHUX NPHUCTPOIB HOKAa3ye, M0 MeXaHiKa [IPOLEciB
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3MilTyBaHHs 00YMOBIICHA, 3 OJHOTO OOKY, CXEMOIO pPO3TalllyBaHHs PoOOYHX OpPraHiB y IMpOCTOpi Ta ixHi-
MH I'€OMETPUYHHUMU [IapaMeTPaMH, a 3 iHIoro 00Ky — BiIHOCHHM PYXOM 4acTOK OyAiBeabHOro po3du-
HY, 1[0 IepeabavaeThes KiIHEMaTHKOIO IIPOLIECy 3MINTyBaHHS [2].

Ha mexaniky npouecis 3MillyBaHHS NEePEBAXKHO BIUIMBAIOTh KIHEMAaTH4HI (PaKTOPH, KOTPl BU3HAYAIOTh
XapakTep BIAHOCHOIO PyXy 4YacTOK PO3YMHHOI CyMilli. AHa/II3 [IMTaHh KIHEMATHKH [IPOLIECIB 3MIiLIYBaH-
HA M 9ac MPOEKTYBAaHHS 3MIIIYBaIbHHX MPHCTPOIR M03BOJIAE 3POOUTH BHOIP ONTHMAaIBHOI CXEMH pO3-
TallyBaHHs poOOYMX OpPraHiB y MpOCTOpl, AKa HAHOLIbIIOW MipoH 3a0e3leYUTh OCHOBHI BHMOIH, IO
BHCYBAIOThCA JI0 [[bOT0 003 jHaHHA. A came: CTBOPEHHS CKJIQJIHMX IHTEHCHBHHX PYXiB YaCTOK PO3YHHIB
y mnpoueci 3MillyBaHHs; 3a0e3le4eHH] MAKCUMAaIbHOI OJHOPIIHOCTI PO3YMHHOL CyMilll LUIAXOM piBHO-
MIPHOTO PO3MOJITY BUXIJIHMX MaTepianiB Mix co00¥0; Monepe/KeHHs yTBOPEHHS OKPEMHX, HEJIOCTaTHBO
3MILIAHUX, BK/IIOYEHb Y BUIVIAIL IPYAOK 1 IYCTOT 3 METOK 30eperKeHHs [OCTIHHOCTI MPaHy/I0METPHYHOIO
cknazxy [4].

PesyabTaTn pocaimkenns

KoHcTpykuis ycTaHOBKH 17181 IPUTOTYBaHHS Hi3ApoBaTUX OETOHIB, OKa3aHa HA pUC. 1, 103BOISE BU-
KOPHCTOBYBaTH HOro B OYIIBHUIITBI A7 MPHIOTYBaH-
HS PI3HOMAHITHUX OyJiBelIbHUX cyMiluel, razo0eTony
i ¢ibpoberoHy Ta ckmamaeThes 3 pamu 14, mo sxoi
MPHKPITIIIOETECS €IeKTPOABHTYH 11, 110 MPHBOIUTE B
pyx mpuBig 10 3MimryBaneHOro Mexadizmy. Ilpusin
nepenae 3ycHIIs Yepes MacoBy mepenady 12, 3 Mox-
JTHBICTIO PETyNIOBaHHS HOTO HATATY 3a JOTIOMOTO
HATHKHOTO TBHHTA 13, 1110 IPUBOAMTE B JII0 3MillTyBa-
JIbHI JIOTIATKH, AKi BUKOPUCTOBYIOTHCS JUIs 3MIIIyBaH-
HSl KOMIIOHEHTIB y 3MIIIyBaJIbHOMY KOHTEHHepi 4 Ha
wiatdopmi 15. JIndg 3anmobiranns 3ailBUX BUTpaT Mare-
plajiy i 4ac mnpouecy 3MilllyBaHHA Ta s yoOesne-
qeHHS poOOTH BHKOPHCTOBYETHCS CICMCHT, SKHI Ha-
KPUBA€E 3MIIIYBAbHHI KOHTEHHEp, a caMe Kpuiluka 3 | ‘ - P
AKa € FePMETHYHOIO YePe3 3aTHCKAaY KPUILKH 6, Ha AKil A L=
3HAXOQJAUThCS 3ACHIIHMK OTBIp 2, NPU3HAYCHUH 1A '
BIJIKDHBAHHS T4 3aKPUBAHHA JIOCTYILY IO 3MINIYBAJIb-
HOTO KOHTejiHepa, mod KOHTPOJIOBATH IpOLeC 3MILIY- pyc. 1. Veranonka s TIPHTOTYBaHHA Hi3APIOBATHX GETOHIB
BaHHA T4 3aCHIATH MaTepiall IiJ 4ac NPHUIOTYBAHHH | — BopoHKa-103aTop; 2 — 3aCHIHUI OTBIP; 3 — KpuLLKa;
cymimti. s 103yBaHHsA KibKICTh MaTepialiB BUKOpU- 4 — SMILIYBA/bHHUI KOHTCIHHEP; 5 — BUBAHTAKYBATbHUI
CTOBYETRCS BOPOHKA-ZO3aTOp 1, TAKOXK HA KPHIILI Ako100; 6 — saTHCKad KDHIII 7 — mynep s noaat

it . rasis, a0o MoBiTps; 8 — py4ka Ui OYKCYBaHHS;
3HaXOJUTBCA WTYLEp NMOjadi iIHEPTHOTO ra3y abo MOBi- 9 _ warmirauit nyckaw; 10 — mpusin 11 — enekTpoasurys;
Tps 7, TIpH3HAYEHUH A0S MiJBeIeHHS iHEPTHOTO Trasy 12 — nacoea nepesaya; 13 — HATSKHIH FBUHT,
(HampuKiIaj, aprony abo remiio) aGo moBiTpsa, mpu po3- 14— pava; 15 — mnargopma; 16 — oropri koreca
BaHTAKEHHI 3MIIYBaIbHOTO KOHTEHHepa Yepe3 BHBaH-
TaXyBATBHUH k0700 5. J1s mominienHs 3MinTyBaHHS
BCEpe/THHI KOHTeHHepa mo OOoKax BCTAHORIEHI J0JAT-
KOBI JIONATKH, SIKi 3a0e3MeuyoTh NpaBUILHY Opi€HTa-
IiI0 Ta pyX MaTepialy B 3MilllyBaJbHOMY KOHTEHHeEpI B
IPOLEC] NPUIOTYBaHHS CYMIlIl Y BEepPTHKaJbHIA Ta
IOPU30HTANIBHIN ILUIOIIMHAX.

KepyBaHHd NpUCTPOEM 311MCHIOETBCS 33 J0OIOMO-
IO MardiTHOIo Iyckada 9, skuil KpiluTbhCs [0 pamu
Ui 3a0e3neueHHs MaKCHMAaIBHOT 3pYYHOCTI Juls ome-
paropa. lleii nmyckau BUKOPHUCTOBYETHCS IS 3aIlyCKy
Ta 3YNUHKH podOY0ro mnpouecy, HaJalouy Oneparopy
JIErKui 1 MBUIKUIL c1I0CI0 yIpaBIliHHA 3MILITYBAYEM.

Jlns MOGiNBHOCTI Ta 3pYYHOCTI MepeMillleHHs Ha — [HC. 2. YCTaHOBKA Jls NPHTOTYBAHHS HI3APIOBATHX
OyaiBelbHOMY MalIaH4YMKy 3MiliyBad 00JaJaHAHO Geroiie B Merai
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KozecamMu 16 1o pamMu Ta pyqkoro 8.

3aBISKH TaKii KOHCTPYKLII, 3MilyBay MoKe e)eKTHUBHO BUKOPHCTOBYBATUCH JIJIS IIPUTOTYBAHHS Pi3-
HUX BUIIB OyaiBeNbHHUX CYMIlleH, Takux K raso0eron, ¢ibpoberoH, Ta iHIII Marepianu 3 ApiOHMMH
KOMIIOHEHTaMH. YHiBepCaIbHICTh KOHCTPYKIIT J03BOJISE 3MIIIyBady MPALIOBATH 3 PI3HUMHU BHIAMH CY-
Miweii, 3a0e3Me4yroun BUCOKY IPOJYKTUBHICTD 1 SIKICTh HPOAYKTY, @ TAKOXK aJalTyeThes mia pi3Hi Oyui-
BeNbHI moTpedu [3].

Jlo mepeBar 3ampomnoOHOBaHOT YCTAHOBKH UIA MPHTOTYBAaHHA Hi3ApHOBATHX OETOHIB, TOPIBHSAHO 3 iH-
IIHMH MaJIUMH 3MilyBadaMu Takumu, sk ['PBY-0.25, [1bY-200, FCM-5, Mo)Ha BiIHECTH KiIbKa KO-
YOBMX ACIEKTIB, a caMe: YHIBepPCalbHICTh, 10 JO3BOJISE BHKOPHCTOBYBATH 3MIIIyBad [JI IPHTOTYBaHHS
pi3HUX OyiBEIBHUX CyMilIed Ta Jiae 3MOTy 3aCTOCOBYBAaTH HOrO He TUIBKH JUIA Ta300€TOHY, ane i s
IHIIMX MaTepianiB, TakuX, AK (idpodeton Ta cyxi OyaisensHi cymimi [5]. Ille onniero mepesaroro miei
KOHCTPYKIII € HEBEIHKA BAPTICTb.

B pe3ynbTati 3a JOMOMOTOI0 IILOTO OETOHO3MIlTyBada ra300eToH 3amuTo y Gopmu. J[71s epeBipki Ha
SKICTb OTPUMaHUH ra3o0eToH BHIpoOyBaHO Ha 3paskax-kKybax (puc. 3) posmipom 100x100x100 wmm,
arigdo 3 ICTY B B.2.7-45:2010. 3a takum peuentoM: Boaa remieparypor 70 °C — 27,3 % uemeHT —
36,05 %, nicok — 36,05, kaycruuna coga — 0,11 %, amominiesa nyapa ITATI-2 — 0,06 %. Baxiupum
(PaKTOPOM B EKCIICPUMEHTI TAKOXK € Te, HO0M NOBEepXHs 3pa3ka Kyba Oylia piBHOK, 1 jociarajiach 3a
JIONIOMOI'OK OY/IIBEIBHOIO PiBHA Ta HUTI(YBaIBHOT MAILIHHH.

["azobeTonHi 3pasku nix yac BHHpOGyBaHHs{ Ha MIIHICTb HA CTHCK CTHCKAIOTh 10 MOMEHTY pyiHHYyBaH-

ERSEILI o s uadE: i Hia. DikcyeTbcs MaKCHMalIbHE HABAHTAXKCHHs Iepen
pyiiHyBaHHAM 3pa3ka. Pesynbprar 3aHeceHo B TaOnu-

L0 JaHHX, W00 MAKCHMAJIbHOI'0 HABAHTAMKEHHS Ha
oauH Ky0 (puc. 4).

Puc. 3. 3pasku razobetony 100x100x100 MM Puic. 4. Pyiinysanns 3paska razo6berony

Taxoxk BU3HAYAIH Bary KOXHOro Kyba oxpemo, o0 3HaHTH IXHIO I'YCTHHY, 1 IOPIBHATH X 3 Tabuuy-
HUMH 3Ha4YeHHsAMH 3riaHo 3 JICTY B B.2.7-45:2010, 3 orisay Ha TaOJM4YHI [I0KA3HHKH BCI 3pa3KH BIINO-
BiIAFOTh MapKyBaHHIO 3a cepeiHbOI0 TycTHOK D-700. [lani mocoiay 3eeaexi B Tabmuiro [7].

Pesyabrarn gociigis

Bara osjHoro xy6a, Kr Mapka 3a cepeIHEOI0 TYCTHHOIO MaxkcHmaneHe HABAHTAKEHHS 10 PYHHYBaHHS, KT
0,713 D700 2300
0,727 D700 2320
0,738 D700 2400
0,695 D700 2220

BianoigHo g0 TaOMUYHHUX 3HA4YeHBb MOOYIOBAHO TiCTOrpamy (pHC. 5) 3al€XHOCTI BaTH OJHOTO BHPO-
Oy 3 ra300eToHy, 10 MAKCMMaJbHOI'O HABAHTAKEHHS I11J1 IKUM BiH NOYHE PYHHYBATHCA.
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Bara oaHoro ky6a (kr)

Puc. 5. T'icrorpama MakCHMAaJLHOTO HABAHTAYKCHHS 0 PYHHYBaHHS
BUpOOY 3 raz00eToHyY

BucHoBkn

3a pe3ynbTaTaMH MPOBEJASHUX JOCIHIJIIB BCi BUTOTORIEHI 3pa3kd ra300e€TOHY Bi/IMOBIIAlOTE BUMOTaM
ACTY b B.2.7-45:2010 nna derony mapku D 700 ta knacy minnocri B 1,5, mwo niareeppkeHo otpuma-
HUMH TaOMHIHUMHA 3HaYeHHMH [8], [9]. Takox BCTaHOBIECHO IO 3pa30K SKHH € HAWITETIHM, Mae MEXY
minHocti 2,17 Mlla, mo € MiHiMansHOIO BUMOTOIO i Kiacy minHocti B 1,5 3riguo 3 ACTY. 3 ornany
Ha BHUILE33a3HAYCHE MOXKHA CTBEP/KYBATH, 1110 33 MEHILOT IILIBHOCTI ra300eToHy, 3pa3ok Oyje 3pyiiHoBa-
HO 3a MeHIoro HasanTaskenns [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 fo
use non-destructive testing methods, such as ultrasonic scanning and X-ray tomography, fo 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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