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of the current State Sanitary Rules for Atmospheric Air Protection of Settlements (from chemical and biological
pollution), the method of calculating concentrations in the air of harmful substances contained in emissions of
enterprises, standards of Ukraine for air quality control.

Conclusions: intensification of technological processes at cement plants leads to an increase in
emissions of harmful substances into the atmosphere, which requires constant monitoring of air pollution. Due to
the abolition of some regulations and standards, it is necessary to consider the organization of control of
emissions of harmful substances from cement plants in accordance with current standards of control bodies. To
take into account the development of the project of organization of construction of the cement plant system of
external control over emissions of harmful substances at stationary and route checkpoints.
cement, industrial dust, harmful substances, maximum permissible concentrations, labour protection,
control of atmospheric air
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ExcriepuMeHTanbHe JOCIKEHHS YHIBEPCAIbHO1
Oy1iBeJIbHO1 BIOpOMAILIMHU IIUPOKOT0 3aCTOCYBAHHS

B poGoTi mpoBeneHI eKCIEpUMEHTalbHI JOCHIIPKEHHSI Mpale3aTHOCTI  crocoly 30y uKeHHs
pE30HAaHCHMX BiOpaliii MACUBHUMH aBTOOAJIaHCHpPaMHU JUIS OJHOMACHOI BiOpOMalIMHH 3 IOCTYHaJbHUM
NPSMOJTIHIHHAM pyxoM BiOporuiaropmu. B pesynbraTi eKcriepUMeHTaIbHUX AOCIIKEHb BCTAHOBJICHO, IO Y
MOPIBHSIHHI 31 3BUYafHOIO 1HEPIiifHOI0 BIOpOMAIIMHOO HOBA MalHa Mae Ha 15-25% Oubiry npoyKTHBHICTD
npu Menmomy Ha 10-40% cnioxxuBansi eHeprii. [1pu 1ipomy nedanaHcHi Macu y HOBOMY BiOpo30yIHUKY MEHII
y 4-6 pa3iB nebasaHCHUX Mac y 3BUYAHHOMY iHEpIiHOMY BiOpO30OYIHUKY.
pe3oHaHcHUii BiOpo30yHUK, BiOpocTij, BiOpocuTo, aBTo0anancup, Biopauisi, OyaiBejbHi MalIUHU

IHocTanoBka npodaemu. Cepes BiOpoMaluH THITY BIOPOCHUT, BIOPOCTONIB HAHOLIBII
eHeproeeKTUBHUMH € pe3oHaHcHi [1-7]. Taki Mamuau 103BOJISIOTH €PEKTHBHO 30YKyBaTh
3HayHi BiOpamii ruiatdopm BiOpo30yaHMKaMHU Manoi Macu i moryxkHocTi. Tomy Bimoma
3arajpHa TpodemMa 1mo po3poOIli HOBUX PE30HAHCHUX BiOpamiitHuX MamuH. [ 30ymKeHHs
pe30HaHCHUX BiOpalid MOKHAa BHUKOPHUCTOBYBAaTH TIACHBHI aBTOOAJTaHCUPU — KYJIbOBI,
pOJIMKOBI, MasTHUKOBI. [Ipame3gaTHiCTh 1HOrO CrocoOy JUIsi OJHOMAaCOBHX MAIIIUH
nepesipsuiacsi B poborax [8-9]. B poboti [9] mpare3gatHicTh 1IbOr0 CIocoOy mepeBipeHa
KoMITFOTepHUM 3D MOeIr0BaHHSIM.

AXTyanbHO 3 BHKOPHUCTaHHSM pe3ynbrariB  poOit [8-9] 3ampoektyBatnm i
eKCTIICPUMEHTAIBHO JIOCHIIUTH JIWHAMIKY JOCIITHOTO 3pa3ka OyAiBeabHOI PE30HAHCHOT
MaIllMHH ITUPOKOT0 MPU3HAYCHHS, Y sIKii BiOpamii 30y1Kye KyJIb0BUN aBTOOATIaAHCHD.

AHami3 ocTa”HHiX gocaigxkenb i myoOaikamii. HaiOimemn mpocTi Mo KOHCTPYKINT i
Ha/lilHI B poOOTI 30y JHUKHM PEe30HAHCHUX BiOpalliil, 1o npaiooTh Ha edekTi 3omepdenpaa.
PosrasiHemMo OinbIn JOKIAHO CrocoOM 30y/KEHHsS PE30HAHCHHMX KOJWBaHb BIOpOMAIITWH,
3acHOBaHi Ha e(ekti 3omepdenpaa. B [5] onucanwuii cnociod, y SsKOMy MasTHUK HacaKECHHI
Ha BaJI eJEKTpoJaBUTyHAa. HoMiHambHA YacToTa OOEpPTaHHS POTOpa EIEKTPOABHTYHA TPOXHU
MEHIIIE PE30HAHCHOT YacTOTH KoMBaHb matdopmu. Yepes eext 3omepdernbia MasTHUK HE
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MO’KE€ PO3ITHATUCS IO HOMIHAJIBHOI IIBUAKOCTI 0OepTaHHs poTOpa i 3acTpsie HA pe30HAHCHIN
4acToOTi KOJIMBaHb pobouoi ruiatdpopmu. Henonik wmeromy monsrae B TOMY, IIO
CNEKTPOJIBUTYH IIPU I[bOMY MepeBaHTaxeHuid. B [6] ommcanmit crocid, y sikomy 3amicTh
€JIEKTPOJBUTYHAa BUKOPHCTOBYETHCS BITPOBE KOJIECO, crioiyueHe 3 jnebanaHcom. Ha koneco
MOJAEThCS TMOTIK CTUCHEHOTo MoBiTps. Kojeco mocTtymoBe po3raHsieTbcs A0 PE30HAHCHOI
4acTOTH KOJHMBaHb maTgopmu. Hemomik MeTomy mossrae B HU3bKOMY KOE(iIlieHTI KOPUCHOT
Ji1 CHCTEeMH «CTHCHEHE TOBITPsl — BITpOBE Kojieco — miardopma». B [7] omucanmii crioci0, y
SAKOMY Ha BaJd MAJIOMNOTYXHHX €JEKTPOABUIYHIB HACaJUKCHI MAasSTHUKH. 3T0JIOM pPyX
MasiTHUKIB CHHXPOHI3YETbCS ¥ BOHM 3aCTPSIIOTh Ha PE30HAHCHIM 4acTOTI KOJMBaHb POOOYOi
miatdopmu. Hepounik cnocoOy — mepeBaHTaxeHHs eneKTpoABuryHiB. B [8] 3ampononoBano
30yJKyBaTH JIBOYACTOTHI pe30HaHCHI BiOpamii miuardopmu BiOpO30OYJHHKOM Yy BUIJISIL
KYyJIbOBOT'O, POJIMKOBOTO YU MAasTHUKOBOro aBToOanaHcupa. s 11bOro BUKOPHUCTOBYETHCS
0COOJIMBHI PEXUM PyXy MasiTHHKIB, KyJib 00 pOJIMKIB, 1110 BHHUKAE TIPU MAJIUX CHJIaX OMOPY
PYXY BaHTaXIB I110/10 KOpITyca aBTobanancupa. Y 1boMy peXUMi BaHTaXi 30UparoThCs pa3oM,
HE MOXYThb HAa3JOTHAaTH BaJl, Ha SKUM Haca[UKeHUH aBTOOANAHCHpP 1 3acCTPSAIOTH Ha
pe30HaHCHIM YacToTi KojMBaHb poOodvoi miardpopmu. B [9] 3anpormoHoBaHO 3a paxyHOK
3acTpAraHHs BaHTaXiB 30yJKyBaTH MOBUIbHI PE30HAHCHI KOMMBaHHSA miuaTgopmu. Tak camo
3alpONOHOBAHO Ha KOpIyc aBroOamaHcupa BCcTaHOBIoBaTH naebamanc. Koprmyc 13
nebanaHncoM 00epTarOTbCs CUHXPOHHO 3 BajioM. LM 30yKyIOTBCS IIBHIKI KOJUBAHHS
wiatopmu. [lapameTpn 1BOYACTOTHHX BIOpaIiii MIHSIOTHCS B IIUPOKUX MEXax 3MIHOIO
MIBUJIKOCTI 0OepTaHHS poOTOpa, JeOaTaHCHOI Mach Ha KOPITyCi aBTOOAlaHcHpa, CyMapHOI
Macu BaHTaxiB. IlepenOadaeTpes, mo BiOPO3OYTHUK Yy BUTJISAI MACHBHOTO aBTOOAIaHCHpA
3aCTOCOBHMM 1711 OJIHO-, [IBO-, TPUMAaCHMX BIOpOMAIIMH 3 pI3HOIO KIHEMATHKOIO pPYyXY
wiargopm. HoBuit croci6 3acHoBaHWi Ha TOMy X edekTi 3omepdenbaa, mo i crmocodu B
poboTtax [5-7]. Tinbku 3aMicTh MAJIOMOTY)KHOTO JBUT'YHA BUKOPUCTOBYIOTHCSI HEBEIIHKI CHIIH
B'3KOT0 ONOPY BIAHOCHOMY pyXy BaHTaxiB. Y SKOCTI Jpyroro BiOpo30yaHHKa
BUKOPHCTOBYETHCS fe0aaHCHa Maca, CIIoJlydeHa 3 KopiycoMm aBToOanmaHcupa. [IpoBenenuii
OIJIA[ TIOKa3ye, WI0 aKTyaJlbHO TEOPETHYHO W  EKCIePHUMEHTAILHO JIOCIIIKYBaTH
Mpare3aaTHICTh CIOCcO0y 30YKCHHSI TBOYACTOTHHUX BIOpaIlili TAaCUBHUM aBTOOAIIAHCHPOM.

IMocTanoBka 3aBaaHHsA. TakuM YMHOM, METOIO JJAaHOI POOOTH € EKCIIEpUMEHTAIbHE
JOCII/DKEHHST Tpare3aTHOCTI croco0y 30y/DKEeHHS PE30HAHCHUX BIOpaliid MacCHBHUMU
aBTOOAITAHCHpAMH JIJISl OJTHOMACHOI BIOpPOMAIIMHU 3 MOCTYNMAJIbHUM TIPSMOJIHIHHAM PyXOM
BiOporatgopmu.

Buxknaaax ocHoBHOro Marepiajy. 3anpoekToBaHa BiOpoMaliMHa 3 PO3MipaMH
wiatpopmu 1000x600mMm y skiii y sikocTi BiOpo30yIHUKAa BHKOPHCTOBYETHCS KYJIHOBHI
aBTOOATAHCHD.

Bibpomamuua Moxe TpalfoBaTi B 2 JBOX PEXKHMMax. MEpIIuid — BiOpalliifHe CHUTO;
JIpyTuii — BiOpariituuii cTil. BiIMIHHICTE PEKUMIB TOJIATAE B PI3HUX aMILIITy/1aXx 1 4acTOTax
pyxy po6ouoi moBepxHi (Tabd:1.1).

Tabmuis 1 — Pexxumu poGoTH BiOpoManmHu
Tun mammHM Pexxum poboTtu

13 wacrororo 10 T'm, ammuityga
piBHa 2-6 MM

OCHOBHUH JlomomMi>kHMI

Bibpocrin [IBuaki konuBaHHs 13 4acToTorO | [IOBUIBHI pEe30HAHCHI KOJMWUBAHHS
50 T'm, ammmityga piBHa 0,2- | i3 wactororo 6-10 I'u, o6mexeHa
0,7MMm aMILTITYa

Bibpocuto [ToBinbHI pe3oHaHCHI konuBaHHS | [[IBUIKI KOJMBAHHS 13 YacTOTOIO

50 I'u, oOMexeHa aMILTiTY 12

Jicepeno: pospobneno asmopom

189




ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2022. Col.5(36), Part |

Mo Texniunux pexomengamisx y CAITP Solidworks Ta i3 3acTocyBaHHSIM J101aTKOBOTO
moayiast Cosmos Motion crtBopeno 3D wmozgens oxHOMacHOi BiOpariifHOT MaIIWHH 3
BIOpO3OYJHUKOM Yy BUINISAII KysiboBoro amrobOamancupa (puc. 1, a). Ilicins mepeBipku
nparne3natHocTi crBopeHoi 3D mogmeni Oymm mifgiOpaHi onNTHUMalbHI MapaMeTpu i OyB
CTBOPCHHUI MPOMUCIIOBHIA 3pa30K BiOparliitHol mamuuu (Touna komist 3D moxeni) (puc. 1, 6).
B taGauii 2 naBeaeHi ocHOBHI mapametpu 3D mozeni i mpoMucIOBOTO 3pa3Ka.

Tabmuist 2 — OcHOBHI mapamMeTpu BIOpOMaIIMHU

No | [Tapamerp 3D moxens | [IpomucnoBwmii
3pa3ok

1 Maca mmatdopmu ¥ mpukpituieHux g0 Hei | 35 35
neTajiel, ke

2 Maca 3aBaHTAKEHOT wiarhopmu |90 90
MPUKPIIICHUX 10 Hei faeTane, ke

3 Pe3zonaHncHa yacToTa KoiMBaHb mathopmu, 1y 10 10

4 Koedimient sxopctkocti omopu, Him 140-10° PO3pPaxOBYEThCS

5 Maca craneBoi KyJi, ke 0,325 0-3x0.24

6 JliameTp 6iroBoi TOpIKKH Ky, M 0,19 0,19

7 Bimcrans Big mo3moBxkHBOI oci portopa jo | 0,0735 PO3pPaxOBYETHCS
LEHTPY Mac KyJi, m

8 JlebanaHcHa maca, k2 0,1 0-0,2

9 Bincrans Big mo3moBxkHBOI oci portopa mo | 0,105 0,105
nebaaHCHOI MacH,

Licepeno: pospobneno asmopom

Koedirient tBepmocti omopu, Him :
2 2
ne My —wmaca mardopmu it NpUKPIIIEHNX 70 Hel feTane,

N — pe30oHaHCHA YacTOTa KOJUBAHb IJIaT(HopMu.

a — 3D mozens; 0 — MPOMHKCIIOBUI 3pa30K

Pucynok 1 — Pe3onancHa BiOpauiiina ManmHa
Loicepeno: pospobaeno agmopom

Biacrans Bij m0340BXKHBOI OC1 POTOpA 10 IICHTPY Mac KyJi:
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R=0.5(D, - D,), 2)

ne Dy — niameTp GiroBoi AOp1XKH KyJb; Dp — giametp Kyi.

Konctpykuis BiOpocuTa 103BOIISIE:

- 3MIHIOBaTH YacTOTy 0OepTaHHS BaJa,

- 3MIHIOBATH KiJIBKICTh KyJIb B aBTOOAJIAHCHPI,

- 3MIHIOBaTH Macy TOJIOBHOI IUIaT(OPMH 3a JOMIOMOTOIO I0JaTKOBUX BaHTAXIB;

- 3MIHIOBAaTH Macy JebanaHca MUISIXOM ITO€THAHHS JCKITbKOX OJIHAKOBUX JIe0aIaHCIB;

- 3MIHIOBAaTH TBEPIICTh NPY>KHHUX OTIOP;

- 3MIHIOBAaTH KYT HaXWITy pPEILET,;

- BCTAHOBJIIOBATH pEIIeTa 3 PI3HUM J1aMEeTPOM MPOCIFOBATHHUX OTBOPIB

- CIIOCTEpIraTy 3a BiIHOCHUM PyXOM KYJIb.

[lepen mpoBeaeHHSIM €KCIIEPUMEHTIB TPOBOIUTHCS AMHAMIUHE OallaHCYBaHHS Bajy 3
aBTOOANaHCHPOM B 300pi O€3 KyJib Y BIacHHX oropax (puc. 2).

BuxopuctoByeTbcsi mpuctpiii "bankom 4". bamancyBaHHS TpPOBOAUTHCA B JABYX
tonmuHax kopekitii. [lepira miomuHa po3mimieHa B 001acTi Kopiryca aBrodaIaHcupy, apyra
IUIOIIMHA B 00yacTi mKiBy. JlaTunku BiOpallii BCTAaHOBJIGHI B MICLSX KPIIUIGHHS OMOp Baly.
Jns BU3HAYCHHS IIBUAKOCTI OOEpTaHHS Bajla BHKOPHCTOBYETHCS IM(PPOBHIA ONTHIYHHMA

taxomeTp Benetech HS2234 (puc.2).

Pucynoxk 2 — Jlunamiune GanancyBaHHsi BasryPe3oHaHcHa BiOpailiiiHa MaliHa
Licepeno: pospobaeno agmopom

B ocHOBY BUMipy HIBHIKOCTI 00€pTaHHS MOKJIAJICHUH PUHIIMI TiAPaxXyHKY KiJTbKOCTI
ONTUYHUX IMITYJIbCIB BIIOUTUX BiJ CUTHAJIBLHOI MITKHU 32 OJMHUINO Yacy. MiTka HAaHOCUTHCS
Ha KOpITyC aBTOOAIaHCHUPY .

3amyckaeTscsi mporpama npuwiany bankom 4, BuOMpaeThCcsi pexxuM OajaHCyBaHHS y
JIBOX TUIOLIMHAX KOpeKIii (puc. 22).

[IpoBoUTHCS 3aMyCK IBUT'YHA, BUKOHYIOTHCSI BUMIPH.

Y CcTaHOBIIOETHCS MPOOHMI BAaHTAXK Y TEPIIii TUIOMKHI KOPEKITii, IPOBOJANUTHCS 3aITyCK
JIBUTYHA, BUKOHYIOTbCS BUMIPU. YCTAHOBIIOETHCS MPOOHMH BaHTaX y JPYyTid IUIOLIMHI
KOpEKIIii, MPOBOJUTHCS 3aITyCK JBUTYHA, BUKOHYIOThCS BUMipH. [licist mpoBeaeHUX BUMIpiB
BU3HAYAETHCSI 3HAUYEHHS KOPEKTYBAJBHMX Mac 1 MiCHe IX YCTaHOBKHM, HPOBOIUTHCS
KOHTPOJIbHUI BUMIp piBHS BiOpaitiii (puc. 3).
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] Eatancing 2L - balancing weighis & nbelance ]
Correction method
@ Add mass Remove mass

Correction weights
bear. - 1 bear -2

5,00 " 12,0
126 46

' Residual unbalance

DI1. g*mm D2, g*mm
n.d. n.d.
F8-Coeff. | |F3-Add to archive | F10 - Exit

Pucynok 3 — Pe3ynbraru OanaHcyBaHHs
Licepeno: pospobaeno agmopom

[Ticns mepeBipkH SKOCTI OamaHCYBaHHS MPOBOIMIOCS IMEpeBipKa MPSIMOIIHIHHOCTI
pyxy mnatdopmu. Kyni B aBrobanancupi Oynu BuirydeHi. Ha po6ody moBepxHio matdhopmu
Oynmu HaHeceHO 4 KOHTpONbHI TOUkH (puc. 4). 3amyckaBcsi €NEKTPOABUTYH i3 4YaCTOTOO
obepranns 25 I'm. Jlami 3a momomororo mpwiany "bamkom 4" B KOXKHIM TOYIN OJHOYACHO
MPOBOAMIUCEH BUMIPH 3HAUEHHS BiIOPOIIBUAKOCTEH.

Pucynok 4 — Cxema po3MmilieHHs] KOHTPOJIBHUX TOYOK
Jicepeno: pospobaeno asmopom

B pesynbrari mepeBipKkd TPSAMOJIHIHHOCTI pyxy IUIaTGOPMHU YCTaHOBIICHO, IO
PI3HUIIA 3HAYCHb BUMIPIB B PI3HUX TOYKax He mepesuirye 25% (puc.5).

Waiing T — .

1450 rpm |

bear. 1 bear. 2 bear. 3 bear. 4 |
Vis=12,4 mm/sec  V2s= 14,7 mm/sec V3s= 16,2 mm/sec  V4s= 12,8 mm/sec

V1o= 0,965 mm/sec V2o= 3,95 mm/sec  V3o= 3,00 mm/sec  V4o= 1,61 mm/sec
F1= 24,4 degree F2= 58,7 degree F3= 266,8 degree F4= 185,1 degree
Monitor mode

| F10-Exit

PucyHok 5 — Pe3ynbratu nepeBipku NpsiMOIIiHIHHOCTI pyXy IiaThopMu
Licepeno: pospobaeno agmopom
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e cBimuuTh PO MPSIMOMIHIMHICTH PYXY BCIX TOYOK poOOYOi MOBEPXHI MIATPOpPMH 1
BIJIMTOBI/THO PEIIIET.

TecryBanHs crenia B pexumi BiOpocrona. Kyii BuiyueHi, 3MIHIOETbCs JiebaTaHCHA
Maca Ha KOopIyci aBrodaiancupa, miargopmMa He 3aBaHTaKeHa. 3amyCKaBCs eEKTPOJIBUTYH 13
gactoToro odepranus 50 ['u. 3a gonomororo Bibpomerpa "Walcom™ WM6360 npoBoaumucs
BUMIpH 3HAYCHHS TEpEeMIlIeHHS poOouoi moBepxHi crona. [licis 4yoro BUKOHYBaBcs a00Ip
nebanmaHcHOI Macu MpH sKIM po3Max KoOJMBaHb IUIATGOPMH BIAINOBIAB CTaHJAPTHUM
3HAYCHHSIM ITPOMHMCIIOBUX BiOpocTodiB. Jlami mmaTdopma 3aBaHTaKyBasiacsi BAHTAXKEM MacOIO
25 Kr, 55 KI 1 eKCTIepUMEHT MOBTOPIOBaBCs. Pe3ynbraTi BUMIpiB HaBeACHO B Ta0uuI 3.

Tabmuis 3 — XapakTepuCTHKY BIOpOMAIIMHK B pexKuMi ''BiOpocTin”

JleGananca maca Ha Maca mutardopmu M, Kr

KOpITyCi W, KT 35 | 60 | 90
Po3zmax, Mm

0,10867 0,365 0,312 0,284

0,20756 0,765 0,741 0,689

0,30916 1,156 1,123 0,965

Jicepeno: pospobneno asmopom

Tak camo OyB BHKOHaHHWIA BUMIp pIiBHS BiOpamiii 3 BHUKOPHUCTaHHAM JaTYHKIiB
akcesnepomerpiB. MMAG6231Q 2AX 4. V pexuMi CHEKTpaJbHOIO aHali3aropa Ha €KpaH
KOMIT'IOTepa BUBOAMBCS rpadik crekrpa komuBanb. Ha wacroti 50 I'1y cioctepirases sickpaBo
BUpakeHUH mik. lle CcBITYUTH TpPO HASABHICTh €IUHOI CKJIaJ0BOI BiOpariii BUKIHUKaHOT
nebaaHCHOW Macolo Ha KOpITyci aBToOaancupa.

TectyBanHs cTeHaa B pexumi BiOpocuta. JlebanaHcHast Maca BUIyu€Ha, 3MIHIOETHCS
KUTBKICTh 1 Maca KyJib B aBToOanmaHcHpi, IularGopma HE 3aBaHTa)XCHA. 3alyCKaBCs
€JICKTPOJIBUTYH 13 4acTOTO0 oOepTaHHs 25 ['1. BuMipu 3HaueHHS mepeMilieHb MPOBOIUIHCS
3a JIONIOMOTOI0 KYyJIBKOBOI PYYKH 3akpimieHoi Ha ruiargopmi. Ilin yac pobotu creHna, 1o
PYYKH TIABOAMBCS apKyIll Tamepy Ha skoMy ¢ikcyBamacs piBHa JiHig. Jlami 1mTaHreH-
[IUPKYJIEM IPOBOJUBCS BUMIp JIiHIi, sIKA BIAMOBIAAa€ 3HAYEHHIO 3CyBY Iuiatdopmi. [licns goro
BUKOHYBABCS JOOIp Mach W KUIBKOCTI KyJib TPH SKHX pPO3Max KOJWBaHb IIATHOPMH
BIJMOBiZ]aB  CTaHJApTHUM 3HAUEHHSAM TNpoMHcIoBUX BiOpocut. Jlami mmatdopma
3aBaHTAXKyBaJIacs BaHTAXKEM Macoro 25 KT, 55 KI 1 eKCIIEpUMEHT MOBTOPIOBABCS. PesynbTaTn
BHMIpiB HaBEJCHO B TabIuIli 4.

Tabmuus 4 — XapakTepuCcTUKU BiIOpOMAIIMHHU B pexkuMi ''Bibpocuto"

. Maca matdopmu M, KT
JleGananca maca BiJ 35 ‘ 60 ‘ 90
kyns N, xr Po3max, Mmm
1-0,0448 2,6 1,7 15
1.0,11145 3,2 2,0 1,9
1-0,289 4 2,7 2,5

IDicepeno: po3pobneno asmopom
Tak camo OyB BHMKOHaHMI BUMIp piBHS BiOpamiii 3 BHUKOPHUCTaHHSAM JAaTYHKIB

akcenepomeTpie. MMAG231Q 2AX 4. YV pexuMi CHEKTpPaJIBHOTO aHaji3aropa Ha EKpaH
KOMIT'IOTepa BUBOAMBCS rpadik crekrpa konuBanb. Ha wacroti 10 I'1y cioctepirases sickpaBo

193




ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2022. Col.5(36), Part |

BUpakeHUH mik. lle CBIMYUTH TPO HASBHICTH €IUHOI CKJIQJ0BOI BiOpariii BUKIHUKaHOT
nebaTaHCHOM Macol0 Ha KOPITyCl aBTOOAIaHCHpa.

Jani mpoBoamiack MepeBipKka eHeproeeKTUBHOCTI 3alpONOHOBAHOI KOHCTPYKIIi
BiOpo30yaHuka (Ta0:1.5). [IpoBoamiKch 3aMipy BUTpPATH EACKTPUYHOI CHEPrii Ha pi3HUX
gacToTax o0epTaHHs i 3 pi3HUMH BiIOPO30Yy THUKAMH.

Tabnuus 5 — [okazHUKY BUTPATH €NEKTPUYHOI €Heprii

Butpara enextpuunoi eneprii , Bt
JlebanaHc Ha
YacTora obepTaHHs . :
Ne 30anaHcoBaHU CraneBa KyJst Kopmyci
Baiy, 00/c
Ban macoro 240 T aBTOOATAHCUDPY
macoro 100 r
1 25 128 135 149
2 35 172 180 205
3 50 255 260 433

Jicepeno: pospobneno asmopom

B pesynprari qOCHiKEHb BCTAHOBIICHO, IO 3alpPOIIOHOBAaHUM croci® 30yKeHHs
BiOpariif [ificHO 3Ha4YHO eHeproe(eKTUBHIMNK HiX BiIOMUN KiacuuHud. Tak B 3almeKHOCTI
BiJl 3HAYCHHS p0O0OYO0i YaCTOTH, CKOHOMIsI €JICKTPUIHOI €HepTii MOXKe CTAaHOBUTH B Mexax 9,4
—40% B MOpIBHSHHI 3 KJIIACHYHOIO KOHCTPYKIIi€I0 BiOp0o30yaHuKa. Takox BCTaHOBJIEHO, IO
IiIBUIICHHS MacH KyJIi HEICTOTHO BIUIMBA€ HA BUTPATY EIEKTPUYHOI €Heprii, B TOH yac 5K
301bIICHHS 3HA4YeHHs Je0ajmaHCy Ha KOPIYCli BHUKJIMKAE€ 3HAYHE TMiABUIICHHS BUTPATH
€JIEKTPUYHOI eHeprii, 0COOIUBO MiJl Yac MyCKYy €JIEKTPOABUTYHA.

Ha mpakTtumi MoximBa poOOTa MallMHU OJpa3y Ha JBOX yactoTax. lle cmpusitume
HiJIBUIICHHIO TPOAYKTUBHOCTI 32 paxyHOK IHTEHCH(]IKaIil TEXHOJOTIYHUX TPOLECIB
(YTBOpEHHS KUIUIAYOTO IIapy) Ta CAMOOUYHIICHHIO PEIETa.

BucHoBku. B pesynbraTi eKCHEpUMEHTAIBHUX JOCTI/KEHb BCTAHOBIECHO, IO Y
MOPIBHSHHI 31 3BUYAMHOIO 1HEPIIMHOIO BIOPOMAIIMHOIO HOBA MaiHa Mae Ha 15-25% Oinbry
NpoAyKTUBHICTH npu MeHmoMy Ha 10-40% cnoxuBanni eneprii. [Ipu npomy nebanmaHcHi
Macl y HOBOMY BiOpo30yaHuKY MeHmnl y 4-6 pasiB ge0ajaHCHUX Mac y 3BHYAMHOMY
iHepuiitHOMy BiOpo30ynHuKY. B mojanpmiomy miaHyeTbess MpPOBEACHHS MOJEpHi3aLii
KOHCTPYKIIIi MAallMHA Ha JBOMACOBY, IO CIPHUATAME 3MEHIICHHIO HETaTUBHOTO BILIMBY
BiOparliii Ha oneparopa.
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Experimental Study of a Universal Construction Vibrating Machine of Wide Application
Experimental studies of the efficiency of the method of excitation of resonant vibrations by passive
autobalancers for a single-mass vibrating machine with translational rectilinear motion of the vibrating platform
have been carried out.
A vibrating machine with a platform size of 1000x600 mm has been designed, in which a ball balancer
is used as a vibrating exciter. The vibrating machine can work in 2 two modes: the first - a vibrating sieve; the
second is a vibrating table. The difference between the modes is the different amplitudes and frequencies of the
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working surface. According to the technical recommendations, Solidworks CAD created a 3D model of a single-
mass vibrating machine with a vibrating exciter in the form of a ball autobalancer using the Cosmos Motion
module. After checking the performance of the created 3D model, the optimal parameters were selected and an
industrial design of the vibrating machine (an exact copy of the 3D model) was created. Before the experiments,
a dynamic balancing of the shaft with the autobalancer assembly without balls in their own supports was
performed. After checking the quality of balancing, the straightness of the platform was checked. Balls in the
autobalancer were removed. 4 checkpoints were applied to the working surface of the platform. An electric
motor with a speed of 25 Hz was started. Then with the help of the device "Beam 4" at each point
simultaneously measured the value of vibration velocities. As a result of checking the straightness of the
platform, it was found that the difference between the values of measurements at different points does not exceed
25%. This indicates the straightness of the movement of all points of the working surface of the platform and,
accordingly, the sieve. An electric motor with a speed of 50 Hz was started. Using a vibrometer "Walcom"
WM6360 were measured values of movement of the working surface of the table. Then the selection of the
unbalanced mass was performed at which the oscillation range of the platform corresponded to the standard
values of industrial vibrating machines. Then the platform was loaded with a load of 25 kg, 55 kg and the
experiment was repeated. A series of experiments to determine the main characteristics of the developed design
of the vibrating machine in the mode of vibrating table and vibrating screen. The energy efficiency of the
proposed design of the vibrator was also tested. Measurements of electric energy consumption at different speeds
and with different vibrators are performed.

As a result of experimental studies, it was found that compared to a conventional inertial vibrating
machine, the new machine has 15-25% higher productivity with 10-40% lower energy consumption. The
unbalanced masses in the new vibrator are 4-6 times less than the unbalanced masses in the conventional inertial
vibrator.
resonant vibrator, vibrating table, vibrating screen, car balancer, vibration, construction machinery
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