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OpHUM 13 OCHOBHUX IUISXIB MiJIBUIICHHS BPOXKAHHOCTI CIIILCHKOTOCHOJAPCHKUX KYIBTYp €
BHECCHHS JIOOpHMB, Y TOMY YHMCIi ¥ TBepauWx MiHepasbHHX. JJIa migBUIEHHS iX €PEKTHBHOCTI
HEoOXiJHE IMiIBUIICHHS PIBHOMIPHOCTI iX BHECEHHS, a MiJBUIIEHHS MPOIYKTUBHOCTI — 301IbIICHHS
IUpUHU BHECeHHs. OcOoOIMBO rOCTPO II€ MUTAaHHSA CTOITH ISl arpOHiANPUEMCTB Mainux (opm
rOCTIOJapIOBaHHS, JIe IJIOMII i/l CUTBCHKOTOCIOIAPCHKAMU KYJIBTypaMH BUMIPIOIOTHCS JEKITBKOMA
rexktapamu. Lle moB’s3aHo0, mepir 3a Bce, i3 HEAOCKOHAIICTIO TEXHOJIOTIH Ta TEXHIYHUX 3ac00iB, 10
3aCTOCOBYIOTHCS JUTSI BUPOILTYBAaHHS CUTBCHKOTOCIIONAPCHKHX KYJIBTYP B JAHUX ITiIPUEMCTBAX.

VY arpomianpuemMcTBax Majaux (GOpM roCrnoJaproBaHHS HAWOUIBII IMUPOKOTO 3aCTOCYBAHHS
HaOy/IM BiTIEHTPOBI PO3KHIAYl TBEPAUX MiHEpanbHUX a00puB. Ilepmr 3a Bce, e TOB’s3aHO i3
MIPOCTOTOIO iX KOHCTPYKIIii, HE BUCOKOIO BapTiCTIO, BUCOKOIO MOOUIBHICTIO Ta HAABHICTIO MICTKOCTI
3HAYHOTO 00’ €My ISl 3amacy J0OpHB. Y CBOil mepeBakHil OUTBIIOCTI B TAHUX arpoiANPHEMCTBAX
13-32 HE3HAYHUX IUIONI CLIHCHKOTOCIOJAPCHKHUX VTifb 3aCTOCOBYIOTHCS HAUiNHI PO3KHUIAYl 13
emHicTio Oyakepa 0,5-0,7 M,

Posrnsnemo Ha npukiani arperar y ckiafui Tpakropa MT3-80 ta po3kunagsa MBY-0,5.

PerymioBanHs 103u BHECEHHsI MOOpPHWB Ta HIMPUHH 3aXBaTy JAHOTO THITY PO3KUAAYIB
MOKJIMBE 32 paxyHOK 3MIHHM IIBUAKOCTI PyXy arperaTy, BEJIMYHMHHU BHCIBAIOYOi IILTUHHU, MICIS
MOTPAIUISIHHS 1I00pUB Ha PO3CIBAlOYMI AMCK, AOBXUHHU, (OPMHU Ta KyTa YCTAHOBKH JIOINATIB Ha
JMCKY, 1X KIJBKOCTI, BUCOTH YCTQHOBKHM PO3CIBAIOUOro JHUCKA, @ TAKOX IF€OMETPUYHUX PO3MipiB
TpaHy, 10 PO3CIBAIOTHCS Ta X MacH.

Sk mokazanu mpoBeJeH1 AOCHIPKEHHS, JOAAaTKOBUM ONEPAaTUBHUM PETYIIOBAHHAM IIUPUHU
3axBaTy JaHOTO THUIYy PO3KHAa4iB MOKe OyTH BUKOHAHO HAaXMJIOM CaMOTO PO3KHAaya BHEped IO
HanpsIMKYy pyxy arperary. B naHomy BUIajKy, 3MiHIO€THCSI KYT HAXMIIy po3CiBaro 4oro aucka Jlane
peryaoBaHHS BHKOHYETHCS 32 PaxyHOK 3MEHIIEHHS JOBXHHH BEPXHBOI MO3OBKHBOI TATH
3aJJHBOT'0 HAYlTHOT'O MPUCTPOIO TpakTopa. Tak, Mmicis HaBilIyBaHHs po3Kuaadya Ha Tpaktop MT3-80
MigiAMaeTbCs 3aIHIA HAYIMHUN NPUCTPIN 1 PiKcyeThes MexaH13MoM Horo ¢ikcamii. [Ticast yoro, 3a
JIONIOMOTOI0 PO3KOCIB Ta BEPXHBOI MO3/IOBXHBOI TATUM PO3KUAAY BUCTABISAETHCS TOPU3OHTAIbHE
nosioxkeHHd. [Ipu 3ai3/1 Ha mose BUCTaBISAETHCS HEOOXITHUN KyT HaXMWIy po3KHjada 0 MOBEPXHi
TOJIS 32 JIOTIOMOT' OO0 BEPXHbBOI MTO3/I0BXKHBOI TSATH.

Pesynbratu mpoBeneHUX MOCHIIKEHb IMPH CEPeAHbOMY JllaMeTpl TpaHyl MiHEepalbHHUX
n00puB 3 MM HaBeJleHi Ha puc.l.
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Puc. 1 3anexHicTh JaJbHOCTI PO3CIBaHHS T'PaHYJIbOBAaHUX MiHEpaJbHUX N00puB (B) BiA
KyTa HaXHJIy pO3CiBarOuoro JuckKa (o)
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Jana 3anexHicTb Moxe OyTH HaOIMKEHO OMMCaHa HACTYITHUM PiBHSHHSM:

B =-0,7357¢ + 6,1843¢ + 0,58 1)

HenonikoM maHoro perymatOBaHHS € Te, 10 MPH HOTro 3aCTOCYBaHHI HEOOX1THO 3MEHIITYBATH
00’eM MiHepaTbHUX NOOpWUB y OyHKepi Hjis 3amoOiraHHs iX PO3CHUIAHHSA NPU 3HAYHUX KyTax
YCTaHOBKH HaxXMIy PO3KHIa4a.

Tomy, naHe peryiroBaHHS HaWOUIBII e€pEeKTHBHE NMPH BUKOPUCTAHHI JAHOTO arperary Iuis
BHECCHHs JOOpMB Ha HE 3HAYHUX IUIOIAX, caMe€ B arpomiAnpHEMCTBAX Maiux (opm
rOCIOIapIOBaHHSI.
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Perforated surfaces (sieves) are used in many technological processes to separate
components of loose mediums by size. Considering the process of separation of loose materials on
sieves, subprocesses should be distinguished: segregation of components in the mixture, sifting
through holes, cleaning holes. Vibration is used to increase the intensity of the subprocesses —
mechanical oscillations with amplitude and frequency. Sieves with holes of complex geometry
(epicycloidal) and volumetric reefs are used to intensify the technological efficiency of sifting
components. In contrast to sieves with basic hole shapes (round, triangular, rectangular), sifting of
the developed sieves increases by 30-100%. The level of increase in the productivity of separation
machines depends on the properties and type of components of loose medium.

One of the important parameters that determines the reliability of a part working with
vibration is the natural oscillation frequency. Identification of the values of the natural oscillation
frequency and its consideration in the design allows to avoid possible resonance and deformation of
the part. Sieve is a thin rectangular plate made of isotropic material that has perforated holes. The
proposed method for identifying the natural oscillation frequency is comprehensive and based on
analytical, experimental, and numerical research methods.ldentification of the natural oscillations
frequency is carried out according to the following algorithm: experimental determination of
frequency on prototypes with specific parameters of sieves; numerical modulation by finite element
methods according to the initial parameters of experimental samples; checking the adequacy of
numerical models by comparing their results with experimental ones; calculations on numerical
models for extended ranges of significant design parameters of sieves; obtaining final expressions
for analytical calculations of the natural oscillations frequency of sieves with holes of complex
geometry.

For experimental methods, the Simcenter Testlab 2019.1 measuring complex and the PSV-
500 vibrometer were used. The studies were carried out for a solid non-perforated plate, a
perforated plate with basic holes (round or rectangular), and a perforated plate with holes of
complex geometry (epicycloidal or riffles).

Numerical studies were carried out using the finite element method in the Abaqus/CAE
2020 program. The adequacy of the obtained numerical models is confirmed by the difference
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