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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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ExcriepyuMeHTaibHe HOCHTIIKEHHS YHIBEPCAIbHO1
Oy/11BeJIbHOT BIOPOMAIIIMHU MTUPOKOTO 3aCTOCYBAHHS

B poGori mpoBemeHi eKCIepUMEHTaNbHI JIOCHIPKEHHS IPaIe3laTHOCTI CIocoly 30y UKEeHHS
pe3oHaHCHHMX BiOpaliii NacHBHUMH aBTOOAJaHCHpaMH JUIS OJHOMAacHOi BIOpOMAIIMHH 3 IOCTYHAJIbHUM
MIPSAMOJIIHIHHUM pyXxoM BiOporutatrdopmu. B pesynbTari ekcriepuMeHTaIbHUX JOCIKEHb BCTAHOBJICHO, IO Y
MOPIBHSHHI 31 3BUYAWHOIO 1HEPIIIHOI0 BIOPOMAIIIMHOK HOBA MalnuHa Mae Ha 15-25% Oibliry npo yKTHBHICTb
npu Mermomy Ha 10-40% crioxuBanHi eneprii. [Tpu npomy febanaHcHI MacH y HOBOMY BiOpO30yIHUKY MEHIII
y 4-6 pa3iB nebasaHCHUX Mac y 3BUYAHOMY iHEpIIIIHOMY BiOPO30YAHUKY.
pe3oHaHcHUI BiOpo30yaHuK, BiOpocTis, BiOpocuTo, aro0anancup, Biopauis, OyaiBejbHi MAIIUHA

IocTtanoBka npodJjemu. Cepen BIOpOMaIIvH TUIY BIOPOCHUT, BIOPOCTOJIIB HAHO1IBII
eHeproe()eKTHBHUMH € pe3oHaHCHi [1-7]. Taki MamHu 103BOJSIOTH e(EKTHBHO 30y KyBaTH
3HauHi BiOparii twiargopm BiOpo3OyaHUKaMH Majoi Macu W TMOTYyXHOCTi. ToMmy Bimoma
3arajibHa rmpobJsiemMa mo po3poOIli HOBUX Pe30HAHCHMX BiOpauiiHuxX mamuH. (s 30y mKeHHs
pe30HaHCHHMX BIOpaliii MO)XKHa BHUKOPHUCTOBYBAaTH TACHBHI aBTOOQJIAHCHPU — KYJIbOBI,
ponuKoBi, MasTHMKOBI. Ilpane3gaTtHicTh HBOTO CIOCOOY Ui OJHOMACOBHMX MAIIUH
nepesipsuiacst B pobortax [8-9]. B poboti [9] mpanesmatHicTh 1bOro crocoly mnepesipeHa
komn'torepHuM 3D MonentoBaHHAM.

AKTyallbHO 3 BHKOPUCTAaHHSIM pe3ysbTariB  poOiT [8-9] 3ampoekryBatu i
EKCHEPUMEHTAIbHO JIOCHIAUTH JWHAMIKY JOCTIHOTO 3pa3ka Oy/iBelbHOI pPe30HAaHCHOT
MalIMHY [IUPOKOTO MpU3HAYEHHS, Y K1 BiOparlii 30y/pKye KyJIbOBUI aBTOOAIaHCHD.

AHaqi3 ocTaHHiX AochaizkeHb i myOJikauniii. HaiiOinpm npocti mo KOHCTpyKuii i
Ha/iiHI B poOOTI 30yAHUKU PE30HAHCHUX BiOpalii, o npaioTh Ha edekTi 3oMepdenba.
Po3rnsiHeMO OIbII JIOKJIAHO CIOCOOM 30Y/DKEHHS PE30HAHCHHMX KOJHMBAaHb BIOPOMAIIMH,
3acHoBaHi Ha edekti 3omepdenvaa. B [5] omucanmii crnociod, y sskoMy MasTHHK HacaKCHHM
Ha BaJl eJeKTpoJBuryHa. HomiHambHa yacToTa OOepTaHHS pOTOpa €JEKTPOABUIYHA TPOXHU
MEHIIIE PE30HAHCHOT YacTOTH KoMBaHb miardopmu. Yepes egext 3omepdenbaa MasiTHUK HE
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MO’KE€ PO3IrHATUCS 710 HOMIHAJIBHOI HIBUIKOCTI OOEpTaHHsA poTOpa i 3acTpsi€ Ha PE30HAHCHIM
4acTOTI KOJMUBaHb poOovoi mimatgopmu. Hemonmik wmeromy monsirae B TOMY, IO
SNIEKTPOJBUTYH TIPH IIbOMY IepeBaHTaxeHWid. B [6] omucanmii cmoci0, y sikoMy 3amicTh
€JIEKTPOBUTYHAa BHUKOPHCTOBYETHCS BITPOBE KOJIeCO, crioiyueHe 3 jnebanancom. Ha koneco
MOJJAE€THCS TOTIK CTUCHEHOTO MOBITps. Koneco mocTymoBe po3raHseTbCs 10 PE30HAHCHOI
4acTOTH KOoJHMBaHb muatdopmu. Hemomik MeToay mosisirae B HU3bKOMY KOE(ili€HTI KOPUCHOT
JT CUCTEMHU «CTHCHEHE MOBITPsI — BITpOBE Kosieco — matdopmar». B [7] onucanuii crocio, y
AKOMY Ha BaJd MAJIONOTYXXHHX €JIEKTPOJABUIYHIB HACa/DKeHI MAasTHUKH. 3TOJIOM pyX
MasiITHUKIB CHHXPOHI3YETbCA W BOHM 3aCTPSIIOTh Ha PE30HAHCHINM 4acTOTiI KOJIMBaHb POOOYOT
matdopmu. Hemonik crocoOy — mepeBaHTaxeHHs enekTpoaBuryHiB. B [8] 3anpomonoBano
30yJKyBaTH JIBOYACTOTHI pe30HaHCHI BiOpauii miardopmu BiOpO30YIHMKOM Yy BHIJISII
KyJIbOBOT'O, POJIMKOBOTO YM MAasTHUKOBOrO aBToOamaHcupa. s IIbOro BUKOPUCTOBYETHCS
0COOJIMBHI PEKUM PyXy MasiTHHUKIB, KyJib 400 POJIUKIB, 1110 BUHUKAE TIPU MAJIUX CUJIaX OHOPY
PYXY BaHTaXIB 1110/10 KOpITyca aBTo0anancupa. Y 1boMy peKrUMi BaHTaxi 30UparoThCs pa3oMm,
HE MOXYTh HAa3JIOTHaTH BaJl, Ha SKUH Haca/PKeHU aBTOOaTaHCHp 1 3acTPSIOTh Ha
PE30HAHCHIH YacTOTi KoiMBaHb poOodoi miardpopmu. B [9] 3ampomonoBano 3a paxyHOK
3acTpAraHHs BaHTaXiB 30yJKyBaTH MOBUIbHI Pe30HAHCHI KoimBaHHs miardopmu. Tak camo
3allpONIOHOBAHO Ha KOpIyC aBToOajaHCHpa BCTaHOBIIOBAaTH Jebamanc. Kopmyce i3
nebanaHcoM 00epTaOTbCs CUHXPOHHO 3 BajoM. L{um 30y OKYIOTBCS IIBUIKI KOJIMBAHHS
wiatdopmu. [lapameTpu nBOYACTOTHUX BIOpaliii MIHAIOTHCS B IIMPOKUX MEXax 3MIHOIO
MIBUJKOCTI 0OEpTaHHS pOTOpa, JeOaTaHCHOI MacH Ha KOpIyCl aBTOOallaHCHpa, CyMapHOI
MacHu BaHTaxiB. IlepenOavaeTncs, mo BiIOPO3OYIHUK Yy BHUTJISLAI MACHBHOTO aBTOOAIaHCHpPA
3aCTOCOBHHMM U1 OJHO-, JBO-, TPHUMACHUX BiOpOMAIIMH 3 PI3HOIO KIHEMAaTHKOIO PYyXY
wiatdopm. HoBuii crioci® 3acHoBaHuMil Ha ToMmy X edekti 3omepdenbaa, mo i crnocodu B
pob6oTtax [5-7]. Tinbku 3aMiCTh MaJONOTYXHOTO JIBUTYHAa BUKOPUCTOBYIOTHCSI HEBEJIHMKI CHIIH
B'I3KOTO  OMOpPY BIAHOCHOMY pYXYy BaHTaxiB. Y SKOCTI Jpyroro BiOpo30ynHuKa
BUKOPUCTOBYETHCS Ae0anaHCHa Maca, CIIOJlydeHa 3 KopIiycoMm aBToOanaHcupa. [IpoBenenuii
OrNIAJ TOKa3ye, WI0 aKTyaJbHO TEOPETHMYHO W EKCIEePUMEHTAIbHO JIOCIiIKYBaTH
npane3aaTHICTh CrIoco0y 30yKEeHHS IBOYACTOTHUX BiOpalliii MaCHBHUM aBTOOATAHCUPOM.

ITocTanoBka 3aBaaHHs. TakuM YMHOM, METOIO JAaHOI POOOTH € eKCIepHUMEHTAIbHE
JOCIIJDKeHHST Mpale3faTHoCTi crnocoly 30y/KeHHS pPEe30HAHCHUX BiOpaliil MacMBHUMHU
aBTOOAMAaHCUpaMM JJIsl OJIHOMACHOI BIOpOMAIIIMHU 3 MOCTYNaJIbHUM NPSMOJIHIMHUM pyXoM
BiOpomnatdopmu.

Bukiaag ocHoBHOro wmarepiaay. 3amnpoekToBaHa BiOpomaminHa 3 po3MipaMu
wiatpopmu 1000x600MM y skiii y sikocTi BiOpo30yIHHUKAa BHKOPHCTOBYETbCS KYJIbOBHH
aBTOOANMAHCHD.

BiOpomammHa Moke IMpaioBaTd B 2 JBOX peXuUMax: MEpLInii — BiOpaliiiHe cuTo;
JpyTuil — BiOpawiituuii cTij. BiAMIHHICTh PEKUMIB MOJISATAE B PI3HUX aMIUTITYJaX 1 4acToTax
pyxy pobouoi moBepxHi (Tabm. 1).

Tabmuus 1 — Pexxumu po6oTH BiOpoMalinHu
Tun mammHu Pexxum pobotu

i3 wacrororo 10 T'm, ammmityma
piBHa 2-6 MM

OcHOBHUH Jlonomi>kHMI

Bi6pocrin [IBuaki konuBaHHSA 13 4acToTolo | IIOBiIbHI pE30HAHCHI KOJMBAHHS
50 T'm, ammumityga piBHa 0,2- | i3 gactororo 6-10 I'm, oOmexeHa
0,7Mm aMILTITY1a

Bibpocuto [ToBinbHI pe3oHaHCHI konuBaHHS | [IIBUIKI KOJMMBAHHS 13 YacTOTOIO

50 I'tt, oOMexkeHa aMIuTiTya

Lrcepeno: pospobneno asmopom
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Mo Texniunux pexomennamnisx y CAITP Solidworks Ta i3 3acTocyBaHHSM J10JaTKOBOTO
moayns Cosmos Motion crBoperno 3D Mojenb OAHOMACHOI BiOpariiHOI MaIuHH 3
BIOpO3OYJHUKOM Yy BUINISAII KyJiboBoro amroOamancupa (puc. 1, a). Ilicis nepeBipku
nparne3naTHocTi crBopeHoi 3D mopmeni Oynm mifiOpaHi onTHMalibHI TMapamMeTpu U OyB
CTBOpPEHHI MPOMHUCIIOBHIA 3pa30K BiOpamiiiHOoi MamuHu (ToyHa komist 3D mopeni) (puc. 1, 06).
B tabnuii 2 HaBeaeHi ocHOBHI mapametpu 3D mMomeni i mpoMHCIIOBOTO 3pa3Ka.

Ta6muist 2 — OcHOBHI mapaMeTpu BIOpOMaIIMHI

No | [Tapametp 3D moxmens | [IpomucnoBwmii
3pa3ok

1 Maca mmatpopmu ¥ npukpimieHux 10 Hei | 35 35
neTaleu, ke

2 Maca 3aBaHTAKEHOT atopmu i |90 90
NPUKPITUICHUX JI0 HEl JeTaeH, ke

3 Pe3zonaHcHa yacToTa KOIMBaHb maTdopmu, /iy 10 10

4 Koedirient sxopcTrocti omopu, Him 140-10° PO3paxoBYEThCS

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

6 JiameTp 6IroBOi JOPIXKKH KyJIi, M 0,19 0,19

7 Bincrans Big mo3moBxkHBOI oci portopa no | 0,0735 PO3PaXOBYETHCS
LEHTPY Mac KyJii, M

8 JlebanmancHa mMaca, ke 0,1 0-0,2

9 Bincrane Big mo3moBxkHBOI oci potopa mo | 0,105 0,105
nebajlaHCcHOT MacH,

Jicepeno: pospobreno asmopom

Koeditient TBepaocti onopu, Hiw :
2 2
ne My — wmaca nmardopmu it npukpinueHnx 1o Hei geTanei;

n- PC30HaHCHA YaCTOTa KOJIMBAHb HJ'IaT(I)OpMI/I.

a — 3D mopens; 6 — MPOMUCTIOBHI 3pa30K

Pucynox 1 — Pezonancha BiOpariiiiHa MammHa
Lowcepeno: pospobaeno agmopom

Bincrans Bif mo3a0BXHBO1T OCI pOTOpa A0 HEHTPY Mac KyJi:
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R=05(D, -D,), (2)

ne Dy — niametp 6iroBoi 1OpiKKH KyJIb,

Dy — niametp Kyi.

KoHnctpyxkiist BiOpocuTa 103BOIISIE:

- 3MIHIOBAaTH 4acTOTY 00OEpTaHHS Baa,

- 3MIHIOBaTH KUIBKICTh KYJIb B aBTOOQIAHCHDI;

- 3MIHIOBAaTH Macy roJIOBHOT MIaT(GOPMH 3a JOTIOMOTOI0 JIOJATKOBUX BAHTAXIB;

- 3MIHIOBaTH Macy jebanaHca IMUIIXOM MOE€THAHHS JIEKUIBKOX OTHAKOBUX J1e0aIaHCIB;

- 3MiHIOBAaTH TBEPAICTh NPY>KHUX OTIOP;

- 3MIHIOBAaTH KYT HaXWIy pellIeT,;

- BCTAaHOBJIIOBATH PELIETa 3 PI3HUM J1aMETPOM MPOCIIOBATILHUX OTBOPIB

- CTIOCTEpPITaTH 3a BITHOCHUM PYXOM KYJIb.

Ilepen nmpoBeneHHSIM €KCIIEPUMEHTIB MPOBOJAUTHCS JUHAMIYHE OallaHCYBaHHS Bally 3
aBTOOAIAaHCHPOM B 300pi O€3 KyJib Y BIACHUX oropax (pwuc. 2).

BukopucroByerbess mnpuctpiii "bankom 4". bamaHcyBaHHS TNPOBOAUTBCS B JABYX
IomuHax kopexkiii. [lepina mmommunaa po3mimieHa B 001acTi Kopiryca aBTo0amaHcupy, aIpyra
IUIOIMHA B 06yacTi mKiBy. JlaTyuku BiOpaiii BCTAaHOBJIEHI B MICIIX KPIIUIEHHS ONOp Bay.
Jlns BH3HAYCHHS IIBUAKOCTI OOEpTaHHS Bajla BHKOPHCTOBYEThCS NH(DPOBHN ONTHIHHIA

taxomeTp Benetech HS2234 (puc.2).

Pucynox 2 — J/lunamiune O6anancyBanHs BaiyPe3onancHa BiOpariiiiHa MairHa
Locepeno: pospobaeno agmopom

B ocHOBY BUMipy MIBHIKOCTI 00€pTaHHS MOKJIaISHUH MPHHIUI i IPaXyHKY KiTBKOCTI
ONTUYHUX IMITYJIbCIB BiAOUTUX BiJ CUTHAIBHOI MITKHU 32 OJMHUINO Yacy. MiTka HAaHOCUTHCS
Ha KOpITyC aBTOOAJIaHCUDY .

3amyckaeTbcs mporpaMa npuiany bankom 4, BuOMpaeTbes pexuMm OallaHCYyBaHHS Y
JIBOX TUIOLIMHAX KOPeKIii (puc. 2).

[TpoBoaNTHCS 3aMyCK IBUTYHA, BAKOHYIOTHCS BUMIPH.

VY CTaHOBIIOETHCS MPOOHUN BAaHTAXK Y TIEPIIii TUIOIIKWHI KOPEKIIi1, TPOBOJUTHCS 3aITyCK
JIBUTYHA, BUKOHYIOTHCS BHUMIpPH. YCTAHOBIIOETHCS NMPOOHHWN BAaHTaX y APYTid TIUIOMIMHI
KOpEKIii, IPOBOJUTHCS 3aIyCK JBUI'YHA, BUKOHYIOTbCS BUMIpH. Ilicis mpoBeeHUX BUMIpiB
BU3HAYAETHCS 3HAYCHHS KOPEKTYBAJBHMX Mac 1 Micle iX YCTAHOBKH, IIPOBOJIUTHCS
KOHTPOJIbHUI BUMIp piBHA BiOpariii (puc. 3).

191



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

7 stancing 2pd. - balancng weights & unbelsnce ]
Correction method
@ Add mass Remove mass

Correction weights
bear. - 1 bear - 2

5,00 " 12,0
[FI200 | 5

' Residual unbalance

D1, g*mm D2, g*mm
n.d. n.d.
F§-Coeff. | F9-Add toarchive F10 - Exit

Pucynox 3 — Pesynbratn GamancyBaHHS
Joicepeno: pospobaeno agmopom

[Ticns mepeBipKK SKOCTI OalaHCYBaHHS IMPOBOJMJIIOCS IEepeBipKa MPSMOJIIHIHHOCTI
pyxy mnatdopmu. Kymi B aBrobanancupi Oynu BuimydeHi. Ha pobody moBepxHio miaThopmu
Oynu HaHeceHO 4 KOHTpOJIbHI TOYKH (puc. 4). 3amyckaBcs €JIEKTPOIABUIYH i3 YacCTOTOIO
obepranns 25 I'm. [lam 3a monmomororo mpwiany “bamkom 4" B KOXHIM TOYII OJHOYACHO
MIPOBOJIMIUCH BUMIPH 3HAYCHHS BIOPOIIBUIKOCTEH.

Pucynox 4 — Cxema po3millieHHsI KOHTPOJIBHUX TOYOK
Loicepeno: pospobaeno agmopom

B pesynbrari mepeBipkd NPSAMOJIHIMHOCTI PyxXy IUIATGOPMH YCTAHOBIIEHO, IO
PpI3HHMIIS 3HAYCHb BUMIPIB B PI3HUX TouKax He nepepuirye 25% (puc. 5).

Waitng 1 T e R S —_—

1450 rpm |

bear. 1 bear. 2 bear. 3 bear. 4 |
Vis=12,4 mm/sec  V2s= 14,7 mm/sec V3is= 16,2 mm/sec  V4s= 12,8 mm/sec

V10= 0,965 mm/sec V2o0= 3,95 mm/sec  V3o= 3,00 mm/sec  V4o= 1,61 mmisec

F1= 24,4 degree F2= 58,7 degree F3= 266,8 degree F4= 185,1 degree

Monitor mode

| F10-Exit

PucyHok 5 — Pe3ynbraru nepeBipku npsiMOJIiHIMHOCTI pyXy ruiaTdopmu
Loicepeno: pospobdaeno agmopom
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Lle cBimuuTH TPO MPSIMONIHIKHICTH PYXY BCiX TOYOK poO0OYOi MOBepxHi miaardopmu i
BIJIMOBIJTHO peIIIeT.

TectryBanHs cTeHna B pexuMi BiOpoctoma. Kyii BuIydeHi, 3MIHIOEThCS JTe0alaHCHA
Maca Ha Kopmyci aBTobanaHcupa, miar¢hopMa He 3aBaHTaKeHA. 3aIyCKaBCs eJICKTPOIBUTYH 13
gactotoro odeprants 50 ['u. 3a qonmomororo Bibpomerpa "Walcom™ WM6360 npoBoannucs
BUMIpH 3HAYCHHS TEPEeMIlIeHHS poOouoi moBepxHi crosa. Ilicims 4oro BUKOHYBaBcs 001D
nebanmaHcHOI Macw MpH SKIM po3Max KOJIMBaHb IUIAT(GOPMH BiJINOBIIAB CTaHAAPTHUM
3HAYCHHSIM MTPOMUCIIOBHUX BiOpocToiiB. Jlami miatdopma 3aBaHTa)KyBasacs BAHTaKEM MacOr0
25 Kr, 55 KT 1 eKCTIepUMEHT NMOBTOPIOBaBCs. Pe3ynbraTi BUMIpiB HaBeJeHO B TaOmuIi 3.

Tabmuis 3 — XapakTepuCTUKU BIOPOMAIIIMHM B pexXuMi "BiOpocTin'”

JleGananca maca Ha Maca natdopmu M, Kr

KOpITyCi W, KT 35 | 60 | 90
Po3smax, 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: pospobreno asmopom

Tak camo OyB BHMKOHaHMW BUMIp piBHS BiOpamii 3 BUKOPUCTaHHSM JAaTYHKIB
akcenepomeTpie. MMAG6231Q 2AX 4. V pexumi CIEKTPaJbHOTO aHami3aTopa Ha €KpaH
KOMIT'IOTepa BUBOAMBCA rpadik crekrpa konuBanb. Ha wacrori 50 ['11 cioctepirases sickpaBo
BupaxeHud mik. lle cBiMUMTHP PO HASBHICTD €IMHOI CKJIAA0BOi BiOpaIii BUKIMKAHOI
nebaaHCHON Macolo Ha KOpITyci aBTo0alaHCHpa.

TectyBanHs cTeHna B pexumi BibpocuTa. JlebanaHcHas Maca BHWIydeHA, 3MIHIOEThHCS
KUTBKICTP 1 Maca Kyib B aBToOanmaHcupi, IuiaTpopmMa HE 3aBaHTaXEHA. 3alyCKaBcs
€JIEKTPOABHUTYH 13 4acTOTOI0 oOepTanHs 25 ['11. Bumipyn 3Ha4eHHs epeMilieHb MPOBOIMIHCS
3a JIOTIOMOTOI0 KYJIBKOBOI py4KkH 3akpimiaeHoi Ha tuiardopmi. [lix wac poGoTu cTeHaa, o
PYYKM MiJBOJMBCS apKyll mamepy Ha sikoMmy (ikcyBamacsi piBHa JiHis. Jlami mTanres-
IIUPKYJIEM TIPOBOIUBCS BUMID JIiHI1, SIKa BiAMOBIAA€ 3HAYCHHIO 3CYBY miaTdopmu. Ilicias goro
BUKOHYBaBCSl J00ip Macu W KUIBKOCTI KyJb TpPU SKHUX pPO3Max KOJHMBAaHb IUIaT(Gopmu
BIJINOBIJIaB  CTaHJAPTHUM  3HA4YEHHSM MPOMHUCIOBHX BiOpocut. Jlam  mmatdopma
3aBaHTa)KyBaJIacsl BAHTa)KEM Macoro 25 Kr, 55 Kr 1 eKCIIepUMEHT MOBTOPIOBaBcs. Pe3ynpratn
BUMIpIB HaBeJIeHO B TabuIli 4.

Tabmuus 4 — XapakTepuCTUKU BIOPOMAIIMHU B pexuMi "BiIOpocuTo"

Maca iatdopmu M, Kr

JlebanmaHca maca Bix 35 ‘ 60 ‘ 90
kymb N, kT Po3max, Mmm

10,0448 2,6 1,7 1,5

1-0,11145 3,2 2,0 19

1-0,289 4 2,7 2,5

IDicepeno: po3pobneno asmopom
Tak camo OyB BHKOHaHUIl BUMIp piBHA BiOpaliii 3 BHUKOPHCTaHHAM JaT4YUKIB

akcesnepomerpiB. MMAG6231Q 2AX 4. V pexuMmi CIEKTpaJbHOIO aHali3aTopa Ha €KpaH
KOMIT'IOTepa BUBOAMBCA rpadik crekrpa komuBanb. Ha gacrori 10 I'p cioctepirasest sickpaBo
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BUpaKeHUH miK. lle CBiqUWTh TpPO HASBHICTH €IUHOI CKJIAJOBOI BIOpaIiil BUKIMKAHOI
nebaTaHCHOW Macol0 Ha KOpITyci aBToOaancupa.

Jani mpoBommiack TepeBipka eHeproeEeKTHBHOCTI 3alpONOHOBAHOI KOHCTPYKITT
BiOp030yaHuka (Tabn. 5). IIpoBoauiuch 3amipd BHTpAaTH €ICKTPUYHOI eHEprii Ha pi3HUX
gacTtoTax 00epTaHHs 1 3 pi3HUMH BiOPO30Y THUKAMH.

Tabnuus 5 — [Toka3HUKM BUTPATH €IEKTPUYHOI eHeprii

Burpara enextpuuHnoi eneprii , Bt
JleGanaHc Ha
Yacrora obepTaHHs . .
Ne 30anaHcoBaHU CraneBa KkyJs KopIyci
Baity, 0b/c
Baj Mmacoro 240 T aBToOaIaHCcUpy
macoro 100 r
1 25 128 135 149
2 35 172 180 205
3 50 255 260 433

Jicepeno: pospobreno asmopom

B pesynbTari JOCHIIKEHb BCTAHOBJIECHO, IO 3alpOIOHOBAHHMHA crocid 30yKEeHHS
BiOpariiii aiiCHO 3HaYHO eHEeproehEKTUBHIMIUN HIXK BIIOMUN KJIacMYHUU. Tak B 3aJ€XKHOCTI
BiJl 3HAUEHHS poOOYOi YaCTOTH, EKOHOMIS ENIEKTPUYHOT €HEePTii MOKe CTAaHOBUTHU B Mexax 9,4
—40% B MOpPIBHAHHI 3 KJIACHYHOIO KOHCTPYKITi€I0 BiOpo30ymHUKA. TakoK BCTAaHOBJICHO, 11O
IiIBUIIICHHS. MacH KyJli HEICTOTHO BIUIMBA€ HA BUTPATY €JIEKTPUYHOI €Heprii, B TOW yac sK
30UTBIIIEHHST 3HA4YeHHs JAc0allaHCy Ha KOPMYyCl BHUKJIMKAE€ 3HAYHE TMIJABUIICHHS BUTPATH
€JIGKTPUYHOI eHeprii, 0cOOIMBO Mij Yac MyCKy €JIeKTPOIBUTYHA.

Ha mpaxTumi MoximBa pobOTa MalIMHU Ofpa3y Ha ABOX 4actorax. lle crnpusitume
MiBUIICHHIO TPOJYKTUBHOCTI 3a pPaXyHOK IHTeHCHU(IKaIii TEXHOJOTIYHUX TPOIECiB
(YyTBOpEHHS KUILISYOTO IIapy) Ta CAMOOYHIIICHHIO pelieTa.

BucHoBku. B pe3ynbTaTi €KCIEpUMEHTAILHUX JOCTIKCHb BCTAHOBJICHO, IO Y
MOPIBHAHHI 31 3BUUAIHOIO iHEPIIITHOO BIOpOMAIIMHOIO HOBA MamuHa Mae Ha 15-25% Oinbrry
NpoayKTUBHICTE mpu MeHmoMy Ha 10-40% cnokuBanHui eHeprii. [Ipu mpomy nedaaHcHi
Macu y HOBOMY BiOpo30OymHUKY MeHIn y 4-6 pasiB ne0aJlaHCHUX Mac y 3BUYAHOMY
iHepIiiHOMYy BiOpo30yaHHMKY. B momambmiomMy IIaHyeTbCsl TPOBEACHHS MOJEpHi3aii
KOHCTPYKIIIi MalllMHA Ha JBOMAaCOBY, IO CHOPHUSITHME 3MEHIICHHIO HEraTUBHOTO BILIUBY
BiOparliii Ha omieparopa.
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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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