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Illenenenxo M.I. BnockoHaneHHsI TEXHIYHOI CHCTEMH «3MIIIyBa4-KOHBEEP)
B IUTaHHSAX ONTUMI3alii KIHIEBOI OOpPOOKM IIMXTOBUX MarepialiB. —
Kgsamidikaiiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

Hucepraliiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JoKTopa diutocodii 3a
cunemianphicTio 133 «lamyzeBe  mMammHOOynyBaHHs» -  KpuBopi3pkuii
HalioHaJIbHUH yHiBepcutet, Kpusnii Pir, 2021.

Hucepraiiiiina poboTa € 3aKiHYCHHMM HAYKOBUM JOCTIPKEHHSM B SKOMY
BUpIIIIEHA aKTyaJlbHa HAayKOBa 3a/iaya, 110 Ma€ BaXJIMBE MPAKTUYHE 3HAUYCHHS 3
YIOCKOHAJIGHHA  TEXHIYHOI  CHUCTEMH  «POTOPHHM  3MilIyBau-KOHBEEP)
Oe3nepepBHOI TOPU3OHTAIBHO-HANPABIEHOI Mil JUIA MIATOTOBKH IIMXTOBHX
MaTrepiajgiB J0 CIIKaHHS Ha OCHOBI BCTaHOBJICHHS 3aKOHOMIPHOCTEW, K1
OMKCYIOTh BIUIMB il KOHCTPYKTHUBHUX 1 PEKUMHUX MapaMETPIB HA AKICTh CyMIiIlIi.

Tak Ha OCHOBI NPOBEAECHOIO AHANI3Y PO3MOBCIOJKEHUX TEXHOJIOTTYHUX
CXEM MIJATOTOBKM IIMXTOBUX MaTepiaiiB 0 CHIKAHHS Ta BHUMAIY, XapaKTEPUCTHK
KOHCTPYKI[IM 3MilllyBadiB Oe3MepepBHOi Ali, 110 3aCTOCOBYIOTH [JIsi MiJATOTOBKHU
CYMIIIIe B TIPHUYO-METATYPriiHOMY KOMIUIEKCi, BUKOHAHUX HAyKOBO-IOCIITHUX
poOiIT, CHPSMOBAHUX HA BHUBYCHHS Ta MOJCIIOBAHHSA TMPOIECIB 3MIIIyBaHHS
MaTrepianaiB, BCTAHOBJIEHO, III0 BUKOPUCTOBYBAaHMI Ha JaHUWA Yac crocid
MIJTOTOBKH IUXTOBUX MaTepiaiiB HE 3a0e3Mevuy€e TEXHOJOTIYHUM BUMOTaM 1010
SKOCTI CyMIIlll ¥ OJJHUM 3 MOJIMBUX CITOCOOIB MOJIMIIEHHS SIKOCTI 3MillTyBaHHS
MaTtepiaiaiB Moke OyTH 3aCTOCOBAaHAa TEXHIYHA CHUCTEMa «3MIITyBa4-KOHBEEP» 3
HaJaHHSAM BIOpaIIfHOTO BIUIMBY HAa KOHBEEPHY CTPIUKY, J€ MPOTOTHUIIOM MOXKE
CIIY’)KUTH TEXHIYHE pPIIICHHsS, 3aCHOBAHE Ha MPUHIUII POOOTH POTOPHOTrO
3MinryBada Oe3nepepBHOi i 3 THYYKHM TPOCOBUM pPOTOpPOM. Take TexXHiuHe
pilieHHs1 0yJI0O 3aMaTeHTOBAHO W OTPUMAHO MATEHT YKpaiHU Ha KOPUCHY MOJEINb
145404. Vxpaima: MIIK BO1F 11/00, BO1F 13/00. Ne u202003861; 3ass.
26.06.2020; magpyk. 10.12.2020, Bbrom.Ne23. OmnHak Ha ChOTOJHI HEIOCTAaTHBHO
BUBYCHO SIK BIUIMBAIOTh KOHCTPYKTHBHI, PEXUMHI IMapaMeTpH 3alpoINOHOBAHOI

TEXHIYHOI CHUCTEMHU «POTOPHUM 3MINTyBa4Y-KOHBEEP» HA TMIJBUIIEHHSA SKOCTI



CyMilmn Tiepen mpollecaMu BUMAMy Ta arjomepariii. OKpiM IIbOTO BiJICYTHI
JOCIIKEHHS Ta METOAUKHA PO3PAXyHKY €HEPrOCHIOBUX, KOHCTPYKTHBHHX
napameTpiB, 10 OMUCYIOTh PYXH YAaCTHHOK MaTepiaily IO JIomaTkax poTopa, [Ki
o0epTaloTbcsl 'y IMapi CHUIIKOTO CEPEeOBUINA HA3yCTpid OJHE OJHOMY, 3
ypaxyBaHHSM JIOJaTKOBOTO BIOPAIlIHHOTO IMITYJIBCY.

TakuM 4YMHOM B XOJII BHKOHAHMX aHAJIITHYHHMX JOCIIDKEHb Oyia
po3pobsieHa METOAMKa PO3paxyHKy 3 BH3HAUEHHS EHEPrOCHIIOBHUX IapaMeTpiB
TEXHIYHOI CHCTEeMH «POTOPHHUI 3MilllyBau-KOHBeep» Oe3nepepBHOT  Ail 3
TPOCOBUMH €JIEMEHTAMH POTOPA, IO MPUBOJIATH MIAp MaTepiany B CYCIICHIOBAHUN
CTaH; OJCP)KaHO MaTeMaTHYHY MOJEb, KA OMHCY€E BIUIMB KOHCTPYKTHUBHHX 1
PEXKUMHUX MapaMeTPiB HA XapaKTep pyXy YACTUHOK MaTepiaity B MCEBIOB I3KOMY
cepenoBHIlli. BcTaHOBIIEHO, IO XapaKTep PyXy YAaCTUHOK, SIKI PyXa€ThCsS Pa3oM 3
KOHBEEPHOIO CTPIUKOI0, MOYKHA BBaYKATH YMOBHUM; NMOOYI0BaHO MPODLSIb JTOTATKH
POTOPY POTOPHOTO 3MillTyBaya, 110 3/1MCHIOE BIIPOBA/HKEHHS B MAaCUB MaTepiaiy 3
HallMEHIIMMHK BTpaTaMH 1 MpU HaWMEHIIOMY 3HOCI JiomaTed;  oJepKaHo
aQHATITUYHY 3aJIeKHICTh, SIKA OIHUCYE BIUIMB KOHCTPYKTUBHHX, PEKUMHUX
mapaMeTpiB Ha XapakTep pyXy UYacTHHOK MaTepiaixy MICIsS CXOAy 3 JIOMaToK
poTopa, IO PIBHOMIPHO OOEPTAETHCS, Y TOPWU3OHTAIBHINA IUJIONMIUHI TICEBIO-
B’SI3KOTO CEPEIOBUIIIA.

Jlns mpoBeneHHsT J1a00paTOPHUX EKCIEPUMEHTAIbHUX JOCIIKEHb, SKi
Oynau CHpsMOBaHI Ha MOJIEIIOBAHHS TMPOIECY 3MIITyBaHHS, OyJI0 BUTOTOBIICHO
G13BUYHY  MOJENIb  TEXHIYHOI  CHCTEMH  «POTOPHUW  3MIIIyBau-KOHBEEP)
Oe3nepepBHOI  TOPU30OHTAJILHO-HAINIPABIEHOI  [1i;  pO3pOOJEHO  METOJUKY
MPOBENICHHA JOCHIDKEHb. B  pe3ynbraTri TpOBENEHHS TMOBHOTO (PaKTOPHOTO
EKCIIEPUMEHTY OJIepKaHl MaTeMaTU4H1 MOJIEN, 110 OMUCYIOTh IPOLEC 3MILTYBaHHS
MaTepially B TEXHIYHIM CHUCTEM1 «POTOPHUI 3MIITyBau-KOHBEEPY; MPOAHATI30BAHO
OTpUMaHI Pe3yJabTaTH ¥ BCTAHOBJICHO BIUIMB KOHCTPYKTUBHHMX 1 KiHEMaTHYHHX
napaMeTpiB TEXHIYHOI CUCTEMH Ha OCHOBHI TEXHOJIOT1YHI TTOKa3HUKH 3MIITyBaHHS
Matepiany. Ha mifmcraBi omepaHuUX MaTeMaTHYHHX MOJIEJIEH BCTaHOBIICHO, IO

HaWOUIBIINKM BIUIMB HA SIKICTh 3MIIIYBAaHHS Marepiaidy Mae€ MO€AHAHHS TPOCOBOTO



Ta JIONATHOTO POTOPIB, & TAKOXK, L0 IS JJOCIHITHOT CUCTEMHU «POTOPHUMN 3MIIITyBaY-
KOHBEEPY, TIPH MOCTIMHNX KOHCTPYKTUBHHUX Ta KIHEMAaTHYHUX MapaMeTpax CTPIUKU
KOHBEEPA, AKICTh 3MIIIYBAaHHS MPSMO MPOIMOPILINHO 3al€XHUTh BiJ] BUCOTH IIAPY
marepiany. PamioHanbHUN peXUM pOOOTH TEXHIYHOI CHUCTEMHU «POTOPHUUN
3MiITyBaY-KOHBEEP» 3a0€3MeUy€eThCsl TIPU BUCOTI IIapy MaTepiaay Ha KOHBEEpHIN
cTpiumi moxmenmt H =0,002 M Ta gacTtoTi oOepTaHHs BajliB poTOpa 3MillyBaya
® =15 ¢!, BignosigHo 10 reoMeTpHuHOI MOZOOM MOJEH ONTHMAlbHA BUCOTA
niapy marepiajiy B pealibHUX YMOBax MoBUHHA cTaHOBUTH H = 0,2 M.

B xozi mpoMuCI0BUX TOCTIIKEHD OYII0 PO3pOOICHO METOAUKY MPOBEIACHHS
IPOMHUCIIOBUX JOCHI/DKEHb JJIsi BHU3HAUEHHS CHEPrOCHIIOBUX MapaMmeTpiB
POTOPHOTO 3MilllyBaya Ta KOHBEEpa, METOJAUKY OLIHKH €()EeKTUBHOCTI pPOOOTH
CUCTEMHU «POTOPHUN 3MIIIyBay-KOHBEEP». SIK MOKa3aaud MPOMMCIIOBI ICIIUTH B
ymoBax ¢adpuku orpyakyBaHHs [IAT «I'3K» m. Kpusuit Pir eneprocuiiosi
BUTpATH pOOOTH POTOPHOTO 3MilTyBaya B XOJIOCTOMY XOJI CTaHOBIATH 3,9 kBT Ta
nig HaBaHTaxeHHsM 15,4 kBT. [lopiBHIOIOUM OTpHUMaH1 pe3yJbTaTH MPOMHUCIOBHX
BUNPOOYBaHb MOTYKHOCTI 3 pe3yJibTaTaMU PO3PaXyHKIB, BCTAHOBJICHO, 1110 P13HUIIA
MIK HUMH TpU poOOTI 3MillIyBaya B XOJIOCTOMY XO/I1 BIAPI3HAETHCSA HE OUIbLIE YUM
Ha 3%, a mig HaBaHTaxeHHsM He Outbil HIX 10 %. Takox Oyna BHU3HaueHa
MOTYKHICTh TIPUBOJIa KOHBEEPA MPHU HOTO poOOoTi Oe3 3MmilryBaya Ta 3 HUM, Mif
BiOpaliiiHuM BITUBOM Ta 0e€3 HbOro. BCTaHOBIEHO, 110 MOTYXKHICTh MPUBOJA
KOHBeEpa mpu poOOTI 31 3MillyBayeM Ta 3 3aCTOCYBAaHHSAM EKCIEHTPUYHHUX
POJIMKOBHUX OMOP 30LIbIIYEThCS HA 8%. AJle Take MiJABUIIEHHS JOMYCTUME, TaK SIK
npuBoJ He 3aBaHTakeHO Ha 20%. [IpomMucioBUMH AOCHTIIKEHHSIMUA BU3HAYEHO, 110
3aCTOCYBaHHS POTOPHOTO 3MilllyBaya B YIOCKOHAJIEHIH TEXHOJOTIYHIN cxemi
MMATOTOBKH OKATHIIIIB JIO CHIKAHHS J03BOJISIE€ HE MEHINI SIK Ha 2,5% 3HU3UTH BMICT
HEKOHJIMIIITHOTO KJIacy TO CHpPUM OKaTuiiam 0Oe3 BiOpaIrifHOro BIUIMBY Ha
Mmatepian Ta Ha 3,8% 3 HuUM. OKpiM [HOTO, BCTAHOBJICHI HEJOJIKH B POOOTI
TEXHIYHOI CUCTEMH «POTOPHUM 3MIIIyBau-KOHBEEP) 3MIIITyBaya Ta 3alIPOIIOHOBAHO

LUIAXY 1040 11 YIOCKOHAJIEHHS.



Ha miacraBi pe3ynpTariB JOCTIIKEHD 1 AJs 1X MPAKTUYHOTO BUKOPUCTAHHS
po3pobaeHo «MeToauKy BU3HAYEHHS CHEPreTUYHHX MOTped, 3arpaueHuX Ha
po0oTy 3MilTyBaHHSI Marepiany», «MeToIuKy pO3paxyHKy €KCHEHTPUYHOI OMOpPH
CTPIYKOBOTO KOHBeepy», «MeTonuKy BH3HAYEHHS MPOQUIIO0 JOMATOK POTOPHOTO
3MilryBada», «MeToquKy BU3HAYCHHS B3a€MOJIii YACTKU CHUIIKOTO Marepianxy 3
MOBEPXHEI0 MPOGIILHOI JIONATKU Npu ii 00epTaIbHOMY BUBEIEHHI 3 3aralibHOTO
MacuBy» Ta «MeTonuKy BHM3HAYeHHS 30HUM PO3CIBAHHS YaCTUHOK», SIKI
BIIPOBA/P)KEHO B MPAKTHKY HAYKOBUX JOCIIKEHb, MPOEKTHO-KOHCTPYKTOPCHKHUX
po6it TOB «KBMIII-mmtoc», a Takok B HaBdasbHUU mporiec KpuBopizbkoro
HaIllOHAJIBHOTO YHIBEPCHUTETY.

Takum ymHOM mOCTaBlieHa B poOOTI MeTa Oyla JOCATHYTa 3a PaxyHOK
BIOCKOHAJIEHHS TEXHIYHOI CUCTEMH «POTOPHUI 3MIIIYBa4-KOHBEEP)» Ta HA OCHOBI
BCTAHOBJICHHSI 3aKOHOMIPHOCTEW, sIKI PO3KPHUBAIOTh BIUIMB KOHCTPYKTHBHHMX Ta
peXUMHUX ii TapaMeTpiB Ha MIABUIICHHS SAKOCTI MIATOTOBKH CYyMIIlll TEpen
polecaMy BUTIATY Ta arioMepariii.

KirouoBi cJjioBa: TEXHOJOTIYHI CHUCTEMH, ariioMmepaiiiiHa ¢dalpuka,
MaIIMHOOYAyBaHHS, BH3HAUEHHS TEXHIYHOTO CTaHy, CHCTeMa KEepPyBaHHS SKOCTI,
aMIUTITy/la KOJMBaHb, TEXHIYHE OOCIYyrOBYBaHHS, PU3UK, KOHTPOJb, OMTHUMI3AIIis,
npiOHa paKIlis, CKIIa.

Comcoxk myOaikamiii 3m00yBavya: OCHOBHI TOJIOKEHHSI Ta pe3yJbTaTH
JucepTarlii ormyoJiKoBaH1 B TaKMX poOOTax:

CrarTi B HAQyKOBMX NEePiOAUYHUX BUIAHHAX IHIIUX JAep:KaB a00 Ykpainu, sAKi
BKJIIOYEHI B Mi’KHAPOJAHI HAYKOMETPHYHi 0a3u

1. Zaselskiy V., Popolov D., lvanov I., Shepelenko M., Sagalay D.
Experimental studies of preparation of coal charge for cooking using vibrating
impact equipment. Coke and Chemistry. 2021. Vol.17 (62). P. 67-77. (Bxooums 0o
nepeniKy MidcHapooHoi HaykomempuyuHoi 6azu SCOpPUS).

2. Zaselskiy, V., Popolov, D., Zaytsev, H., and Shepelenko, M. Upgrade of
Conveyor Line for Coal Charge Preparation with the Use of Modern Grading-and-
Mixing Equipment. Sci. innov.2021. V.17,no. 3. P. 67—77.



https://doi.org/10.15407/scinel7.03.067 (Bxooumws 00 nepeniky MinicHApOOHOL
Haykomempuuroi 6azu SCOpPUS).
CrarTi B HayKkoBHUX ()aXOBHX BHIAHHAX

3. Bacenscokuii B.J., Ilomomos JI.B., 3acemscekmit I.B., Illemenenxo ML
ExcriepemeHTanbHl  JOCHIKEHHS POOOTH  MOPTajIbHOTO  0araTopOTOPHOTO
B1OpO3MiyBaua-roMoreHizaropa Oe3MepepBHOI BEpPTHUKAIBHO HaIpaBiIeHOl Iii.
3azanbnooepocasnuii  Haykogo-mexuiunuu  ocypnan  "Teopis i npaxmuxa
memanypeii”. {ainpo, 2019. Bunyck 1 (118). C. 41-48.

4. 3acenbcokuii B.J., TMomomos JI.B., IlIsex C.B., Illenenenko M.I. Anami3
poOOTH EKCLIEHTPUYHOI OIMOPH CTPIUKOBOTO KOHBeepy. Haykogo-mexuiunutl
aorcypuan "lpoonemu mepmsa ma 3nourysanna”. Kuis. HAY, 2020, Ne2 (87). C.59-
67.

5. 3acenbcokmii B.M., IllBenq C.B., 3acenbcokmii 1.B., Illememenko ML
@DyHKIIIOHYBaHHS pOOOYOro OpraHy 3MillyBaya Mpy TOPU3OHTAIBHOMY pyCl IIapy
marepiany Ha koHBeepi. Bicnux KHY. Kpuswii Pir, 2020. Bumyck 50. C.45-50.

6. 3acelbChKHI B.ﬁ., ITononos [[.B., 3acenscekuii 1.B., Illenenenxko M.I.
AJTOPUTM pPO3paxyHKy EHEPrOCHJIOBHX BHUTpAT TEXHIYHOI CHCTEMH «POTOPHHMA
3MinryBad-koHBeepy. Bicnuk KHY. Kpusmnii Pir, 2020. Bunyck 51. C. 24-29.

7. 3acenbcokumii B.JA., Tlomosos H.B., 3acenbcekuii 1.B., Illenenenxko M.I.
JlabopaTopHi AOCIHIIKEHHS TEXHIYHOI CHUCTEMU «POTOPHUU 3MilIyBau-KOHBEEP)
ropu30HTaNIbHO-HaMpaBneHoi mii. Bichux KHY. Kpusnii Pir, 2021. Bunyck 52.
C. 29-35.

8. Bacenbcokmii  B.JA., Ilomomos JI.B., 3Baiimee IJI., Illemenenxko M.L
VYnockoHaneHHsl TPaKTiB MIATOTOBKM BYTUIbHOI IIMXTH 10 KOKCYBaHHS ILUISIXOM
BUKOPUCTAHHS CYYaCHOTO COPTYBaJIbHO-3MIIITyBaJIbHOTO oOnagHaHHs. Hayxoeo-
npakmuunui  ocypHan «Hayka ma innosayiiy Hayionanvha axademis Hayk
Vkpainu. Kuis, 2021. Bumyck 17, Ne3. C. 67-77.

CrarTi T2 Te3u B BUAAHHAX KOH(pepeHuin
9. Bacenbcokuii B.M., Tlomonos J.B., 3acenscrkuii 1.B., Illenenenxo M.I.

OOrpyHTyBaHHSI BUOOPY ONTUMAJIBLHUX MapaMeTpiB NOPTAIBLHOTO 0araTopOTOPHOTO



BIOpO3MilllyBada-roMoreHizaropa Oe3mepepBHOI BEPTHKAIBHO HAIPaBICHOT Iii.
Innosayitini mexuonoeii 6 Hayyi ma oceimi. €8ponelicvkiil 00c8i0: Marepiaan
Il Mixxnapoguoi xoHdepeniii, (M. Jninpo-Amcrepaam, 12-14 nucromama 2019
p.). Jdainpo: HMetAY. C.216-220.

10. 3acebChKui B.ﬁ., [llenenenko M.I., Tomiur A.P. Knacudikarris
3MilTyBa4iB Oe3mepepBHOi J1i /11 CTBOPEHHSI TOMOTEHHOI CyMill MUXTH. Monoob i
Hayka. Ilpakmuka innoeayiiino2o nowtyky: 30IpHUK MarepianiB BceykpaiHchkoi
koH(pepeniii Mmojaoaux BueHux. (M. Juinpo, 18 rpymaus 2019 p.). Auinpo: HMetAY.
C. 53-56.

11. Bacenscekuii  B.M., Ilomomos JI.B., Illemenenko M.l Amnanis
3MillyBadiB Oe3nepepBHOi Nii poropHoro tumy Monoos i wayka. llpaxkmuxa
iHHOBayitiHo20 nowlyky: 30IpHUK MarepiainiB BceykpaiHChkoi KOH(epeHIil
Mojioaux BueHuX. (M. Quinpo, 18 rpyaus 2019 p.). Juinpo: HMetAY. C. 56-59.

12. Zaselskiy, V., Shved, S., Shepelenko, M., Suslo, N. Modeling the
horizontal movement of bulk material in the system "conveyor - Rotary mixer".
E3S Web of Conferences. (Kryvyi Rih, 20-22 May 2020). Kryvyi Rih: Kryvyi Rih
National University. (Bxooums 0o nepeniky mixcHapooHoi HaykomempuuHoi 6asu
Scopus).

13. Shepelenko, M., Zaselskiy, V. The analysis of the dynamics of interest
in continuous mixers both to the technical object Congress Proceedings - lii
International Scientific Congress Society Of Ambient Intelligence 2020 (Student
Section). Praha: OKTAN PRINT (Praha, 12-19 May 2020). P. 356-359.

14, Bacenscekmit B.M., Ilomonos JI.B., Illemenenxko M.L AJropum
BU3HAUEHHS CHEPrOCWJIOBUX MapaMmeTpiB POTOPHOTO 3MmilryBada. Monoow i Hayka.
Ilpakxmuxa innosayitinoco nowyky: 30ipHUK MaTepianiB  BceykpaiHChkoi
koH(epentiii Mmojoaux BueHux. (M. Jquinpo, 17 rpyaus 2020 p.). duinpo: HMeTAY.
C.67-71.



IIarenTn Ykpainu
15. Potopuuii 3mimnyBad 3 BiOpyrouuMu ponvkamu.: nat. 145404. Ykpaina:
MIIK BOIF 11/00, BO1F 13/00. Ne u202003861; 3asBin. 26.06.2020; Hagpyk.
10.12.2020, Bron.Ne23.
ANNOTATION

Shepelenko M.I. Improving the technical system "mixer-conveyor" in terms
of optimizing the final processing of charge materials. - Qualifying scientific work
on the rights of the manuscript.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 133 "Mechanical engineering” - the Kryvyi Rih National
University, Kryvyi Rih, 2021.

In the dissertation work the scientific bases of process of mixing of charge
materials with application of the improved technical system "the rotary mixer-
conveyor" are considered. It is established that for the experimental technical
system "rotary mixer-conveyor", with constant design and kinematic parameters of
the conveyor belt, the quality of mixing is directly proportional to the height of the
material layer.

Based on the analysis of common technological schemes of preparation of
charge materials for sintering and firing; characteristics of designs of continuous
mixers used for preparation of coal charge; performed research work aimed at
studying and modeling the mixing of materials, it is established that the existing
foreign analogues of continuous mixers meet the requirements of domestic
technology for the production of high-quality mixture of coal charge, but require
significant capital investment; the currently used method of preparation of charge
materials does not meet the technological requirements for the quality of the
mixture; one of the possible ways to improve the quality of mixing of the
metallurgical charge can be used technical system "mixer-conveyor" with a
vibrating effect on the conveyor belt; to create an efficient mixing device that

meets the technological requirements for the production of coal charge, the



prototype can be a technical solution based on the principle of operation of a rotary
mixer of continuous action with a flexible cable rotor; to date, there are no works
on the calculation of power, design parameters that describe the movements of
material particles on the rotor blades, which rotate in a layer of bulk medium
towards each other, taking into account the additional vibration pulse.

In the course of theoretical studies of power and design parameters in the
technological processes of the rotary mixer the following results were obtained:
developed a method of calculation to determine the power parameters of the
technical system "rotary mixer-conveyor" of continuous action with cable elements
of the rotor. for a horizontally directed mixer with cable elements of the rotor,
which bring the material layer into a suspended state, a mathematical model is
obtained, which describes the influence of design and mode parameters on the
nature of the motion of material particles in a fluidized medium. It is established
that the nature of the motion of particles moving together with the conveyor belt
can be considered certain; the profile of the rotor blade of the rotor mixer is
constructed, which carries out the introduction into the array of material with the
least losses and with the least wear of the blades; an analytical dependence is
obtained, which describes the influence of constructive, regime parameters on the
nature of the motion of material particles after rising from the blades of the rotor,
which rotates uniformly, in the horizontal plane of the pseudo-viscous medium.

An improved technical system "rotary mixer-conveyor" has been developed
and patented.

As a result of laboratory experimental researches the following results were
received: the laboratory model of technical system "rotary mixer-conveyor" of
continuous horizontal-directed action is developed; developed research methods;
mathematical models describing the process of mixing material in the technical
system "rotary mixer-conveyor" are obtained; the obtained results are analyzed and
the influence of constructive and kinematic parameters of the technical system on
the main technological indicators of material mixing is established; on the basis of

the received mathematical models it is established that the greatest influence on



quality of mixing of material has a combination of cable and blade rotors; it is
established that for the experimental system "rotary mixer-conveyor", at constant
design and kinematic parameters of the conveyor belt, the quality of mixing is
directly proportional to the height of the material layer; it is established that the
rational mode of operation of the technical system "rotary mixer-conveyor" is
provided at the height of the material layer on the conveyor belt H = 0.002 m and
the rotational speed of the rotor shafts of the mixer o = 15 s. According to the
geometric similarity of the model, the optimal height of the material layer in real
conditions should be H = 0.2 m.

In the course of industrial researches the following results are received: the
technique of carrying out industrial researches on definition of power parameters
of the rotary mixer and the conveyor is developed; the technique of an estimation
of efficiency of work of system "the rotary mixer-conveyor"” is developed; the
power consumption of the rotary mixer at idle, which is 3.9 kW and under a load
of 15.4 kW. Comparing the obtained results of industrial power tests with the
results of calculations, it is established that the difference between them when the
mixer is idling differs by no more than 3%, and under load by no more than 10%;
determined the power of the conveyor drive during its operation without the mixer
and with it, under vibration and without it. It is established that the power of the
conveyor drive when working with the mixer and with the use of eccentric roller
supports increases by 8%. But such an increase is permissible because the drive is
not loaded by 20%; determined that the use of a rotary mixer in the advanced
technological scheme of preparation of pellets for sintering allows to reduce by at
least 2.5% the content of substandard class for raw pellets without vibration impact
on the material and by 3.8% with it; identified shortcomings in the operation of the
rotary mixer and suggested ways to improve it.

Based on the results of research and for their practical use developed:
"Methodology for determining the energy needs spent on mixing material®,
"Methodology for calculating the eccentric support of the belt conveyor",
"Methodology for determining the profile of rotary mixer blades", "Methodology



for determining the interaction of bulk material with the surface of the profile blade
during its rotational removal from the general array" and "Methods for determining
the scattering zone of particles”, which are implemented in the practice of research,
design and engineering work "KVMSH-Plus", as well as in the educational
process of the State University economics and technology.

The goal is achieved by improving the technical system "rotary mixer-
conveyor" and established patterns that reveal the influence of its design and mode
parameters on improving the quality of mixture preparation before firing and
sintering.

Keywords: technological systems, agglomeration factory, mechanical
engineering, determination of technical condition, quality management system,
amplitude of oscillations, maintenance, risk, control, optimization, small fraction,
composition.
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