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AHAJI3 HEOBXITHOI TOTYKHOCTI JJISI TPUBEJAEHHS B PYX JIOITATENR
YCTAHOBKMU U1 TIPUTOTYBAHHSA HI3JIPHOBATUX BETOHIB

B ymosax inmencueHozo po3eumky 0ydigeIbHUX mexHol10z2ill | 3pocmania Moz 0o enepzoedhekmuenocmi ma akocmi
supobHuymea OydiseibHux mamepianie, 30Kkpema NIHOGEMORY, akmyaibHUM NOCMAE 3a60AHHA 800CKOHANCHHA KOHCMPYKUill
smiwyeanbHozo obiadnannsa. ¥ cmammi npedcmagieno meopemuyte docaidxcenis npoyecy poGomu smiwiyeava ma 6UsHa-
YeHHsA nomydjcHocni, HeoOxiOHol A npugedeHHs @ pyx podoyozo opeaHy MoOUTbHOT DemoHO3MIUYEATbHOI YCMAHOBKI NPUMY-
cogoi 0ii. Ilposedeno ananiz koncmpyKmueHUX napamempie amiutyeaya ma ceomempii 1onamell. Bu3snaueno ocHogHi ck1adogi
3a2anbHOT ROMYAHCHOCMI: eHep2oGUMPAMY Hd (POPMYGAHHA [ RIOMPUMAHHA GUXPOBO20 PYXY CYMIWL, @ MAKOIC NOMYICHICTID,
HeoOxiOHa 014 nodoIaHHA onopy cepedosuiya npu pyci ronameii. Ompumani pezyrbmamuy 003601210Mb OYIHUMU 61IUE KOHC-
mpyKyii ma KineMamuyHux napamMempie Ha enepaocnodcueanna. O0Tpynmosano nioxoou 0o eubopy npusody ma NideuujeHHs
eghexmuenocmi poGomu MoOiTbHUX GemonozmiuyeatbHux yemanogox. OcoOnuey yeazy npudileHo Xapakmepucmuxkam nycko-
8020 pedicuMy, OCKITbKU came 6 el MOMEHI CROCHIepi2acib ci MAKCUMATbHE HAGAHMANCeHHA Ha npueio. Ananimuyni 3ane-
JICHOCIE MOJICYIIL GYIMit GUKOPUCIAHT HA emani NPOEKMY6aHHA O onmuMizayii zeomempii poboyux opzanis i udopy enep-
200UfAOHOZ0 pedcumy pobomu.

Kniouosi cnosa: nomyosicnicms npugody; tonamv,; 3MiuiyeaHHs, demonozmiuiyeay npumycogoi 0ii; enepeis pyxy; enep-
2oeghekmueHicb.

Puc.: 3. bidn.: 11.

AKTYaJIILHICTh TEMH JOCTI/ZKeHHs. B yMOBaxX cy4acHOTO PO3BUTKY OYIIBETRHUX TEXHO-
JI0TiH Ta 3pOCTaHHA BUMOT JI0 SIKOCTI i eHeproed)eKTHBHOCTI BUPOOHHIITBA OYIIBEJIBHUX MaTe-
pianiB, 30KpeMa HI3IpIOBaTUX OETOHIB, aKTYaTI3yEThCA HEOOX1IHICTh YIOCKOHAJICHHS 3MIIITy-
BagbHOTO oOOnamHanHsa [1]. Take oOmagHaHHA Mae 3a0e3MedyBaTH OMHOPITHICTE Ta
CTaOLIBHICTE PEllenTYp HABITH MPH 3MINTYBaHHI CKIIATHUX 33 CTPYKTYPOIO Ta TEKYUICTIO CYyMi-
meit. OcoOnnBoi yBaru noTpedyoTh MOOLTBHI 3MiNTYBadl MPUMYCOBOT /111, Kl TOBUHHI BIATIO-
BiJaTH KPUTEPIsIM KOMITAKTHOCTI, TEXHOJIOTIYHOI THYUKOCTI Ta eHeproedeKTHBHOCTI. 3HaUHa
YacTHHA CHEPTOCIIOKHUBAHHA TaKoro OONaIHAHHS MpHUIATac Ha MOTYKHICTh, HEOOXIIHY IS
NpHUBOY poOOYOro oprany — jonaTei. 3 orsy Ha Te, 0 reoMeTpis JonateH, X KUIBKICTS,
KYT HaXWIy, a TAKOXK KIHEMaTHYHI MapameTpu Oe3rmocepe/IHEO BIUIMBAIOTE Ha e()eKTHBHICTH
NepeMINTyBaHHA Ta OMIp 3MINTYBaHOTO CEPelIOBHUINA, BH3HAUCHHS palliOHATbHOI MOTYKHOCTI
NPHUBOIY € OJHHUM i3 KIIIOUOBHX €TaliB MpoekTyBaHHsA [2]. HemoctatHa abo HaUIHIITKOBA MO-
TYKHICTh MOe TIPHU3BECTH 10 Hee()eKTUBHOTO MepeMillyBaHHS a00 MepeBHTpaTH eHeprii, mo
€ KPUTHYHO Ba)UTHBHM B YMOBaX MOOLTRHOTO BUKOPUCTAHHS YCTAHOBKH.

I[MocTanoBka mpobaeMu. Y MexaX IBOTO TOCTIHKEHHA PO3MIAIacThea MOOLUTBHUIT O¢-
TOHO3MiIIyBa4 npumycoBoi ii. ITponec npoekTyBaHHS 3MIIIYBIBHUX MPUCTPOIB TAKOIO
THITY Tiepei0adae He JIMIIe JOTPUMAHHA YMOB, HEOOXITHUX /Jist 3a0e3MedeHHs] BUCOKOI iHTe-
HCHBHOCTI TICpEMINTyBaHHI KOMIIOHEHTIB, alie  CTBOPeHHA KOHCTPYKIIi, 37aTHOI e(heKTHBHO
(VHKITIOHYBAaTH 3 PO3YHMHOBHMH CYMINIAMH pi3HOT KOHCHCTEHIII Ta HIUPOKOTO iana3oHy
rpaHyJIOMeTPUYHOTO ckiany. OIHUM 13 Ba)KIIMBHX 3aBIaHb I1iJl Yac MPOEKTYBAHHA TAKUX
NPHUCTPOIB € BU3HAYEHHA MOTYXKHOCTI, HEOOXITHOT 1A MPHUBE/ICHHA B pyX Jomnarteil 3minny-
Baua. Butparta eHeprii 6e3nmocepeIHb0 3aIeKUTE Bil (hi3HKO-TEXHOIOTIYHUX BIaCTUBOCTEH
00po06.1I0BaHOTO cepeJOBUIIA, TeOMETPUYHUX ITapaMeTpiB 3MILTyBaya, a TAKOK PeKUMY HoTo
poboTn. HanmipHa MOTYXHICTh MPHUBOY NMPU3BOIAUTE /10 NMEPEBUTPATH €Heprii Ta 30L1b-
IICHHS BapTOCTI 00J1aTHAHHA, TOMI AK ii HEIOCTATHICT CIPHYUHSE 3HIKCHHS ¢PeKTHUBHOCTI

© O. C. Bacunees, B. I1. Kymnait, 2025
472



TEXHIYHI HAYKH TA TEXHOJIOTTT No3(41), 2025
TECHNICAL SCIENCES AND TECHNOLOGIES

nepeMINTyBaHHA i HEOTHOPITHICTE CTPYKTYPH CyMImi. Y 3B 43Ky 3 IIHM TOCTa€ HayKOBO-
NPaKTUYHE 3aBJaHHA: PO3POOUTH NiAX1A 10 TEOPETHYHOIO BU3HAYEHHSH MOTYXHOCTI, HE0O0-
X1HOT 17l MpUBOJY poOoYoro opraHy MoOIIBHOTO OeTOHO3MINIyBada 3 ypaxXyBaHHIM
BILUTUBY (hi3HKO-MeXaHIYHHUX BIIACTHBOCTEH CYMIIli, KIHEMATHKH PYXY JomaTel 1 KOHCTPYK-
TUBHHX 0cOOIHBOCTEH 3MilTyBaya.

AHaJIi3 0OCTAHHIX JUKepes 10caikenb. Ha cyyacHoMy erar po3BUTKY TEXHOJIOTIH y ra-
Ty3l BUPOOHUIITBA CYXUX OVAIBENLHHUX CYMIIIeH OIHHMM 13 HalOLIbII aKTyadbHUX 3aBIaHb €
CTBOpPEHHSA BHCOKOeeKTUBHHX 3MINIYBadiB yI0CKOHAIeHOI KOHCTpYKii [3; 4]. OcHOBHUMH
BUMOTaMH JI0 TAKUX YCTAHOBOK € 3HMXKEHHS €HEPIroBUTPAT IPH OJHOYACHOMY PO3LIUPEHH] HO-
MEHKJIATYPH OIePKYBaHOT MPOAYKIIT Ta 3a0e3rneyeHH] BUCOKOT SAKOCTI 3MIIIYBaHHA.

[Tporiec mepeMinryBaHHsS CUIKHUX MaTepiaiB ABIAE€ coO0I0 CKIaIHe MEXaHIKO-TEXHOIOTI-
YHE ABHIIE, ¢(PeKTUBHICTh SKOTO 3HAYHOIO MIPOI0 BH3HAUAETHCA KOHCTPYKTHBHUMH OCOOJIH-
BOCTSMHM 3MilIyBaJIbHOTO oONaaHaHHA [5; 6]. ITpu aHani31 TUIIB 3MilTyBaviB 3 NO3MIINA KiHe-
MaTUKH poOOYMX OpraHiB Ta TiJPOJUHAMIKH TIOTOKY TEPCIEKTUBHUMH € YCTAaHOBKH
IPUMYCOBOI 1111, IKi CTBOPIOIOTH IHTEHCHBHUII BILTHB Ha 3MilTyBaHy Macy. Oco0muBuii iHTepec
CTAHOBJIATH 3MIITYBaul 3 BepTHKAILHUM pO3TallyBaHHAM Bally, B SKHUX 3a0e3meuyeThbes iHTeH-
CHBHA B3a€MO/JIisl poOOYHMX OpPraHiB 13 MaTepiajioM 3aB/IKM CTBOPEHHIO 30H 3HHXXEHOTO OMopy
MIEPEMIITICHHIO YaCTHHOK. Y TaKUX 30HaX BUHUKAE ¢(DEKT IICEBAO3PIMKCHHS ITOPOIIKOIOIi0HOT
MacH, IO CIPHAE aKTHUBI3aIll MepeMillyBaJbHOTO MPOIECY. 3a PaXyHOK IILOTO JOCATAETHCS
MiBUIIEHA OHOPIIHICTh 0araTOKOMITIOHEHTHUX CyMIIIeil, 30KpeMa TaKHX, 0 MAKOTh CKIa/IHY
perienTypy abo HU3bKY TeKydicTh [7; §].

AHami3 HayKOBO-TEXHIYHOI JiTepaTypH, MaTeHTHOI gokyMeHTaii [9, 10] Ta pe3ynbratin
EKCIICPUMEHTATLHUX T0CTIIKEHD ITOKa3ye, 110 3MIITyBadi 3 BEPTUKATLHO OPI€HTOBAHHM BaJloM
JIEMOHCTPYIOTh MIJIBUIIEHY €(EeKTHBHICTE ITPH BUTOTOBIEHHI CyXMX OyJIBEJIBHUX CyMillei,
BKITIOUAKOUN MOIU(IKOBaH1 KOMMO3HIIIT 13 3a1aHUMH (D13MKO-MeXaHIYHUMHU BlacTUBOCTAMH [11].

BugisienHst HemoCHiTKEeHHX YACTHH 3araibHOI mpodjemMH. BuTpaTta mMoTy»KHOCTI Ha

eTari 3amycKy 0eTOHO3MIMIYBAYiB € BaKIUBUM TEXHIKO-SKOHOMIYHHUM IOKa3HHUKOM, 110 0e3-
NocepeIHbBO BIJIMBAE HA eHeproeeKTHBHICTE poOOTH 00J1aJHAHHA Ta HOTo eKCIUTyaTalliiny
HaJliHICTh, BCcTaHOBNIEHHA 3aKOHOMIPHOCTEH MIXK reOMeTpiero poboUHMX OPraHiB, BIACTHBOC-
TAMH 3MIIIYBAaHOTO CEPEIOBHUINIA Ta CHEPTETUYHUMH BUTpaTaMH IIPH ITYCKY J03BOJISAE PO3IIH-
PUTH 3HAHHA PO KOHCTPYKITi 10 IPUCTPOIO 3 METOO 3MEHIIICHHS MYCKOBUX HaBaHTaXKESHE 1 M-
BUITICHHS HOTO e)eKTHBHOCTI.

Meta cTaTTi —TeopeTHYHE TOCIIHKEHH CIIIOBOI B3aeMoii pobouoro oprany po3pobie-
HOro MOOLIBHOTO O€TOHO3MINIYBaYa MPUMYCOBOT i1 3 PO3YMHHOK CYMIIIIIO. Y MeXax JI0Ci-
JOKSHHS BIKOHAHO aHaNi3 KIHEMaTHYHHUX XapaKTePHCTHK 3MINIyBada Ta BH3HAUYCHO MOTYKHICTD,
HEeoOXIHY /U PUBEACHHSA B pyX itoro yonareii 3 ypaxyBaHHAM (i3MK0-MeXaHIIHHUX BIACTUBO-
cTeil 00po0IIOBaHOTO CEPEIOBHIIA Ta FTEOMETPUYHHX MapaMeTpiB podoUHX eIeMeHTIB.

Buxsan ocaoBHOro marepiany. Jljis mpoBe/IeHHA KOMIUIEKCHOTO aHami3y Jiii MOOLIEHOTO
OeToHO3MINIYBaYa MPUMYCOBOI Iii, 300paxkeHoro Ha pHC. |, MPU3HAUYEHOTO A NPUTOTYBaHHA
KOMIIOHEHTIB MiJ] Yac BHPOOHHUIITBA MIHOOETOHY HeoOX1IHO BPaXOBYBAaTH KOHCTPYKTHUBHI 0CO-
0JiMBOCTI poOOYOTO OpraHy Ta YMOBH HOTO B3a€MO/IIiT 3 MaTepianiom, 1o 3Minryetbes. [TpuHimn
poGOTH TAKOTo 3MilllyBaya IPYHTYEThCA Ha o0epTaHHI JionaTel, 3aKpilIeHUX Ha BEPTHKAallb-
HOMY IIPUBOJTHOMY Bally B HIDKHIN YacTHHI 3MIITyBanbHOI kKaMepH. [1i1 uac oGepTanHs JomaTi
31HCHIOIOTh IHTEHCUBHHUH MeXaHIYHHI BIJIMB Ha cyMill, 3a0e3MneuyrodH plBHOMIpHHH po3mo-
JILT KOMITOHEHTIB Y BChboMY 00’ €M1 po00o40i 30HU.
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Puc. 1. Mobinbruti Gemonosmiutyéaia Rpumycoeoi oii:
1 — eepmukanvruil ean; 2 — pyxomi ronamku, 3 — 306HIUWHA CMPIUKA, 4 — 3MIULYBATbHULL
Konmetinep, 5 — enekmpoosueyi, 6 — nyibm Kepyeanis, 7 — UBAHMAINCYBANLHUL JCON00,
8 — pama; 9 — 3acunnuii omeip; 10— koneca, 11 — pyuka

3 MeTo10 3a0e3MeueHHS paIlioHATEHOTO BUOOPY KOHCTPYKTUBHUX 1 KIHEMaTHIHHX MapaMe-
TpiB 6€TOHO3MINIYBaya, a TAKOX 3HUKEHHS €HEProBUTPAT y IPOIleCci IPUTOTYBaHHA OY/I1BelIb-
HUX cyMinielf, BHHHKae HeoOX1IHICTh Y BU3HAUCHHI MTOTY)KHOCTI, 1IT0 BUTPAYa€TLCA Ha TIepeMi-
ITyBaHHA YaCTUHOK Y pododoMy 00’ eMi 3MilTyBaya 17 MPUTOTYBaHHA Hi3IPIOBATHX OCTOHIB.

3araiibHa MOTYKHICTE P MOOLIRHOTO OeTOHO3MINIYBada MPUMYCOBOI 1ii, ska HeoOXiIHa
JUISL 3MINIYBAaHHA YACTUHOK MaTepially, CKIAAaeThCs 3 MOTYIKHOCTI, IO BUTPAYAETHCA Ha T IT-
PUMKY HIBHJIKICHOT'O PEKUMY CYMIIl B 30HI BAXPOBOIo pyxXy P, Ta MOTYXHOCTI, 1110 BUTpa-

w.p.?
9acThCA Ha MOJ0JAHHS CHII OTIOpY pyXy jomati P, .

3aranpHa MOTYXHICTE P MOOLIFHOTO OETOHO3MINTYBaua BU3HAUAETHCSA:
P = Pul.p. + Pa.p..-.' ? (1)

ne P, ,— HOTYXHICTE, IO BUTPAYacTLCA Ha MIATPHMKY IIBUIKICHOTO PEKMMY CyMIlIi;

P, ., — NOTYXHICTb, 1110 BUTPAYACTHCS Ha MOJI0JIAHHA CUJI ONIOPY PyXY JIONATI.

o.

J11g 0OUMCIICHHA CIIOKUTOI MOTYXKHOCTI Ha MIATPUMKY IIBUIKICHOTO PEIKUMY CYMIIIi B

30HI BUXPOBOTO pyxy P, , CTBOPIOEMO PO3paxyHKOBY CXeMy, AKY 300pakcHO Ha puc. 2, Ta

BU3HAYUMO €HEPTiI0 BUXPOBOTO £ PyXy B 30HI BUPBH:

e (B
0 max min dr
E=2n-c-a’(h -h ) = rdr, (2)
ne  h,, —MakcUMaJlbHa BUCOTa MifiloMy Matepiaiy B OyHKepi;

h

aog — MOJIOKCHHA BEKTOpa HIBHI[KOCTi;

— rIUOUHA YTBOPEHOI BOPOHKH;

min

0 — KYT HaXHIy BEKTOPA MIBUIAKOCTI;
¢ —Koe(IITieHT, AKUI TIPHITMaEMO Bi OB THO 110 TCOPSTHIHHX OCIT IPKSHB, IIPHITHATH PIBHHM:

", 3)

c=

R,

Jle  m — Maca mMatepiaiay Akui Oepe ydacTh Y BUXPOBOMY pyci;
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Ro —paaiyc yrBopeHHil y BepxHiil 4aCTHHI BOPOHKH.

7

% /71’7.7!17)(

Puc. 2. Cxema po3paxynky 6opoHKu

ITicns nepeTBOpeHs Ta po3B’ 3Ky piBHﬂHL 0’I‘pHMy€M0 piBH}IHH}I Y BUTJIA:

h
E:2TE 8 ( max mm )_a2. (4)
k R, ’
O6car marepiany, no 6epe yyacTb y BAXPOBOMY pyci MaTepiany V. BU3HAYAETHCS TAKUM
CITIBBIHOIIEHHAM;
V =n-R°«(h -h )-V. )
BLX k max min 6
[TincraBuBIM (5) puBOAUMO piBHAHHS (4) 10 FHIBBL[[HOHIBH \ —|
80 6UX max hmm

E=2m- : |(o L (u —2.¢.n . (6)

min

k R
0 ||_ k 4-n J | I
BukopucToByo4M criBBiIHOMEHHs (6), 3HAXOAUMO BHUpa3 JJIA BEIUYMHU MOTYXHOCTI
P, , , HEOOXIJIHOT /Ui MIITPUMKH BUXPOBOTO PyXy YACTHHOK CyMIlll TPU BUCOKOLIBH/IKIC-

HOMY 3MIIITYBaHHI:
80 .V (hm(u' - hmm ) |_ 2 2 ] \ —|

BUX

P,,=2n- : wolo L1+ |l2.4.n | %

k R 2 min
0 | | 4-n /I | |
TakuM UMHOM, OTPUMaHe CHIBBITHOIIEHH (6) BU3HAYAE 3HAUYEHHS NOTYKHOCTI, AKY HE0OXi-
JIHO BUTPATUTH Ha MIATPUMKY BUXPOBOTO PyXY YACTHHOK CYMIILI,
[otyxHicte P, ,, , HeoOX1/1Ha /17151 IOI0JIAHHSA CHJI OTIOPY PYXy JIONaTi 3MilnyBaya, Oyie cKia-

JIATUCH 3 OTYXHOCTI P, , IKa BUTPAYaeThCA HA MOJI0JAHHS CHIIH ONIOPY THCKY MaTepially cyMinii

Ha MIOBEPXHIO jjonati, P, , , II0 BUTPavyacThC Ha TOJ0IAHIHA CHIH OTIOpPY TePTs 10 BHYTPILIHIH
014Hii MOBEPXHI IMJIHAPUYHOTO KOPITYCY BHACIIJIOK BUIIIEHTPOBOI cuiM F,,, P, BUTpadaeThes

X

Ha ITO0JIaHHA OTIOPY 3CYBY CYMIIIIL MaTepialy 11010 CYMillli, po3TalloBaHOi Haf JonaToio, P,
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MOTY)KHOCTI Ha TIOJJOJIAHHA OTIOPY TEPTSA MO OCHOBI IITIHIPHUYHOTO KOPITYCY MPH MepeMilIeHH]
JIOTIATOK MaTepiay:

Po.p.;.'. = Pm.,u. + Pm.n. + P}.c. + Pm.ﬁr. * (8)
O0uncIIMo Macy MaTepialy CyMilli m,,, 0 MepeMINIyeThCS JOMATO0 B IIUTIHIPHIHOMY
KOHTeitHepi:
T-E
m = O-h-cosot-L2, )
M k

ne  h — BHCOTAa JIomaTi;
€0 — IMOYATKOBE 3HAUCHHA MIUTLHOCTI MaTepiamiy;
k — xoedilleHT po3NyIIEHOCTI CYMILLI;
O — KYT BIIXWICHHS JIOTIATi BiJ BEPTHKAII.
J1ns o0umMCIIeHHs TOTYKHOCTIL P, | 3BepHEeMOcs 10 PO3paxyHKOBOI CXeMH, TIpE/ICTaBIcHOI Ha
puc. 3. 3 ypaxyBaHHAM NPEICTABICHOT CXEMH 3HAXOJHMO:
T -sinao=m,-g, (10)

it T —BenMuHHA CHITH THCKY, 11O HATAETHCA Ha JIOTIaTy MaTepiaJIOM, 1o HepeMiHIYGTBC}I.

5

Puc. 3. Pozpaxynkoea cxema 00 UIHAUEHHA CUT, WO OIF0OMb HA TORAMY:!
a — pobouuil opear MOOITLHOT YCMAHOBKU Y GU2TA0I 1ONAMI NPAMOKYMHO20 NEPEPI3Y;
0 — poHouuii opzan MOOINLHOLYCMAHOGKU Y 8U2TAOL TONAMI MPUKYIMHO20 NEPEPIzy

3Ha4YeHHA MMOTYKHOCTI P, BU3HAYAaTUMETHCS TAaKHUM CITIBBIIHOMICHHAM:

w-m, -8
Pnln-l»! = “ 'T ‘UC.,'IJ = . - .UC.,'IJ. (1 1)
sina
Ie | —KkoedillieHT TepTsa YaCTHHOK MaTepiany IIo JIOTaTi;
Ve — BEIMYMHA IIBUJIKOCTI CXOJUKEHHS MaTepiayly 3 Jonari 3MilllyBada B pajialbHOMy
HaIpsMKY:
W, L
_ 0
v = ; (12)
oM
2-u

Jie M, —4acrora o0epTaHHA MaTepially cyMmiii;

L — moB>kuHa Jo1aTi.
[licis mepeTBOpPEHb OTPUMYEMO:
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:TE'EG tho\)
e 0" 8 CIg. (13)
Benuuuna nortyxHocti P, Oyae BU3HAYaTUCh TAKUM CIIBBIHOILIEHHAM:
Pm.n = Mﬂ .Fsic) 0o L * (14)

Biguentposa cuia F,,, Oyae BU3HAYaTHCh:
m o’ me
— M 0 _

F = = " h-L’ o’ coso. . (15)
610 L k 0
3 ypaxygaHHAM (15) popmyina (14) npuitmae Takuii BUTIIAL
p ="t M @ cosa . (16)
m.n. k 0

BenuuuHy 10THYHHUX HANPYXeHb T( 7 ), 1110 BAHUKAIOTh Y CUITYHOMY MaTepialii Ha BiJICTaH1
BiJl 0cl 00epPTaHHA 3HAXO0IUMO 3a (POPMYJIOKD:

1 g -
tr)=_-0"8 17)

2 k

Toni BenHdIMHA CHIIN ONIOPY 3CYBY F, MaTepialy JIONAaTTIO JOpiBHIOBATHME:
L-h-g -
F =h-L-coso.-1(r)= "8 cosou-r. (18)
T 2k
Benuuwna pobotu A, , ska noTpidHa Ha Mo0JIaHHA onopy cuid (17), BU3HAYaTUMEThCs
CITIBBIHOIIEHHAM;
L
L-h-go-
A, :IFdr:—o g-Lz-cosoc. (19)
«=)F 1k

Ha miacragi (19) 3Haxoamumo BUpa3s, 110 BU3HAYAE 3HAYEHHS MTOTYXHOCTI P,

L-he -o-
P, =A_ o :ﬂ-Lz -CosOL . (20)

4-k
Bennuuny nory:xHocti P, 3HailieMo BIANOBLIHO 10 CIIBBIIHOIICHHS:

Pm.h" = ,"I‘ tm, -8 'U_f'C’P > (21)
Ie Ocep — CEPEIHE 3HAUCHHA OKPYIKHOT IIBIIKOCTI JIOTIATI, IKE BU3HAYAETHCS 3T1AHO 3 BUPA30M:
™
., = _*-L. (22)
2
[MTincraBuBum dhopmyny (22) B (20) 3 yanYBaHé-I}IM (9) npUBOIMMO IO TAKOTO PE3yIbTATY:
7 h-g -g-
po=lop T8 s 23)
nLK. 2 k

SIkm10 Ha BasTy 3HAXOAUTHCA Jomateit 71, TOIl OBHY MOTYKHICTE P, [0 BUTPAava€eThCSA HA
NPUBE/IEHHA B PYX Y BUCOKOIIBHJIKICHOMY JIONIATEBOMY 3MIILIyBayi MaTepiany, BU3Ha4YaTHMe Ha-
CTYIIHUI BHUpa3:

P:Pm.p. +X.-: n’(P

m.m.

+ Pm.n. + PS.C. )+ P (24)

mx.?
1€ .z — Koe(iIlicHT, 1110 BpaXOBY€ B3acMHMH BIUTMB JIONIATi OUH Ha OZHOTO IPH iX pyci.

OtpumMaHe nrykaHe piBHAHHA (24) 103BoJIsg€ BU3HAUYNUTH CYMapHY MOTYKHICTH MOOLTBHOTO Oe-
TOHO3MINTYBada 3aJ1e:KHO Bl HOT0 KOHCTPYKTUBHUX XapaKTePUCTHK 1 peKUMY POOOTH.
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BucHoBkH. Y Mexkax MpoBEICHOTO TEOPETHYHOTO JOCTIHKESHHS IPOAHAaTi30BaHO KOHCTPYK-
11110 MOOLTEHOTO OETOHO3MIIITYBada IIPHUMYCOBOI i1 Ta BU3HAUEHO OCHOBHI (haKTOpH, N0 BILTHBA-
I0Th Ha SHEPTOCIIOKUBAHHA M Yac MepeMilIyBaHHA OYAIBeNEHHUX CYMIIIeH pi3HOTO CKIaMdy.
OTpyMaHO aHAITHYHY 3IEXKHICTB U1 BU3HAYEHHA 3araibHOI NOTY¥KHOCTI, HEOOXTHOT /U1 TPH-
BEJICHHS B PYX JIONaTel 3MillyBada, ke BpaXOBYe reOMETPUYHI TapaMeTpu poO0Y0ro opraHy Ta
KIHEMAaTH4H1 XapaKTepUCTUKN 00epTaHHS.
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ANALYSIS OF THE POWER REQUIRED TO DRIVE THE BLADES
OF A PLANT FOR PREPARING EXPLOSIVE CONCRETE

In the conditions of intensive development of construction technologies and increasing requirements for energy efficiency
and quality of production of building materials, in particular foam concrete, the task of improving the designs of mixing equip-
ment is urgent. A significant part of the energy consumption of such equipment is the power required to drive the working body
of — blades. Insufficient or excessive power can lead, respectively, to inefficient mixing or energy overspending, which is critical
in the conditions of mobile use of the installation. In this connection, a scientific and practical task arises: to develop an
approach to the theoretical determination of the power required to drive the working body of a mobile concrete mixer, taking
into account the influence of the physical and mechanical properties of the mixture, the kinematics of the movement of the
blades and the design features of the mixer. The article presents a theoretical study of the operation process of the mixer and
the determination of the power required to set the working body of the mobile concrete mixing plant in motion. An analysis of
the design parameters of the mixer and the geometry of the blades was carried out. The main components of the total power
are determined: energy costs for forming and maintaining the vortex movement of the mixture, as well as the power necessary
to overcome the resistance of the medium during the movement of the blades. The obtained results make it possible to assess
the influence of design and kinematic parameters on energy consumption. Approaches to choosing a drive and increasing the
efficiency of mobile concrete mixing plants are substantiated. Special attention is paid to the characteristics of the starting
mode, since it is at this moment that the maximum load on the drive is observed. Analytical dependencies can be used at the
design stage to optimize the geometry of working bodies and choose an energy-saving mode of operation.

Keywords: drive power; blade; mixing; forced-action concrete mixer; motion energy; energy efficiency.
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