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THE EXPERIMENTAL RESEARCH OF AIR FLOW VELOCITY AND FREQUENCY
VARIATION OF RETICULATED SURFACE OF VIBRATION PNEUMATIC
EQUIPMENT

The article is based on the questions of the experimental research of the grain division
and equipment productivity factors which are depended on air flow velocity and frequency
variation of reticulated surface of vibration pneumatic equipment. The description of the
worked out laboratory stand for the study of the self-sorting process of dry components in
slush layer is adduced. The parameters of the air flow velocity and frequency variation of
reticulated surface of the developed separator that operates on vibration pneumatic principle
with the air flow recirculation were set on the grounds of the experimental researches. It
provides the most effective separation of grain masses components on the fractions. The
fractions are different from each other by specific density within the limits of 10-15% per
cent.

Keywords: reticulated surface, air velocity, gravity separator’s, division factor, specific
density, variation frequency.
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PA3PABOTKA KOHCTPYKI[Mi1 U OSOCHOBAHUE ITAPAMETPOB
3AXBATOB UIA ITYYHBIX I'PY30B

AHHOTAUSA

B crarbe paccMaTpuBaroOTCs BOIIPOCHI COBEPILIEHCTBOBAHUS MTOTPY304HO-PA3rPy30UHBIX
pabot Ha npeanpustusx AIIK. PazpaboTtanbl opurnHaabHble KOHCTPYKIUU TPY303aXBATHBIX
YCTPOWCTB JJIsI NEPEMEIICHUS] MTYYHBIX T'PY30B, MO3BOJIAIONIME MUHUMH3UPOBATh PYyYHOU
TPy Ha paboTax MO 3aKPEIUICHHIO U OTCOSAMHEHUIO Ipy3a OT TPY30MOJbEMHON MAIWHBI.
[IpeacraBneHbl TEOPETUUECKUE PACUETHI MO OMNPENEICHUIO MApaMETPOB 3allaTEHTOBAHHBIX
YCTPOMCTB.

Knroueeswvie cnoea: norpy3ouHo-pa3rpy30uHble pabOThl, Tpy303aXBaTHBIE YCTPONCTBA,

HITYYHBIN Tpy3, pydHOU TPy, TPy30I0AbEMHAs MalllHA, CUJIa TPEHHUS, BEC TPY3a.

BBenenue

C KaxapIM TrOJIOM B arpolNpOMBIIIJIEHHOM KOMIUIEKCE M Ha MPOMBIIIICHHBIX
OPEINPUITHIX YBEIWYUBACTCSI 00bEM MMOTpy30YHO-Pa3rpy30uHbIX pabor. B HacTosiee
BpeMs Ha TPAHCHOPTHBIX MOTPY30YHO-PA3TPY30UHBIX U CKIIAJICKUX ONEpaIusax 3aHsATo 10 25%
BCEX TPYIALIUXCS. B CBSA3M C 3TMM CTAaHOBUTCS OYEBUIHOM BaXKHOCTh BOIPOCA MEXAaHU3AIUH,
TaK KaK 37IeCh HIMEIOTCSI HEUCITIOJIb30BaHHBIE PE3ePBbI BHICBOOOKICHUS paboyeii CHITHL.

MexaHu3anus Morpy304HO-pasrpy30uHbIX PaboT SBISIETCS MPOOIEMON KOMIUIEKCHOM,

KOTOpasi BKJIIOYAeT HE TOJBKO BOMPOC OCHAIIEHHUS TPY30BBIX (PPOHTOB COBPEMEHHBIM
MOTbEMHO-TPAHCIIOPTHBIM 00OPYJOBAaHMEM, HO TakKXK€ M BOIPOCHI COBEPILIECHCTBOBAHUS
CYIIECTBYIOIIMX U pPa3pabOTKU HOBBIX KOHCTPYKIUH CHEIHUAIBHBIX T'Py303aXBaTHBIX
INPUCTIOCOOIEHUI K yHHBEpCaJlbHBIM KpaHamM M MOTpy3uMKaM, KIEIHIEBbIX 3aXBaToB,
rpetidepoB, MOBOPOTHBIX 3aXBATOB-MAaHUMIYJISTOPOB | T.1. [I[puMeHeHne 3Toro 000pyaoBaHus
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MO3BOJIUT PE3KO MOBBICUTH IPOU3BOJUTENBHOCTh MAIllMH, 3HAYUTEIBbHO PAaCIIMPUTh chepy UX
IIPUMEHEHUS U CHU3UTh 3aTPAThl pyYHOro TPy Ia.
Llenpr0 HAmMX WCCICNTOBAHWN SBMIIOCH pa3pabOTKa KOHCTPYKIMH W OOOCHOBaHHE
IIapaMeTpoOB 3aXBAaTOB AJIs LITYYHBIX IPY30B
OcHoBHas1 YacTh
JUis  JOCTHKEHHMsI TOCTAaBJIEHHOM 1elu ObUI TNPOBEACH MATEHTHBIM MOUCK IO
Ipy303axBaTHBIM YCTPOWCTBAM.
B bemopycckoM rocygapcTBEHHOM — arpapHOM — TE€XHMYECKOM  YHUBEPCHUTETE
pa3zpaboTaHbl OpUTMHAIIbHBIE KOHCTPYKIIMY 3aXBaTOB JUIsl IEPEMEIIECHUS LITYYHBIX TPY30B.
3axBaT A NEPEHOCKHM W TOCIEAYIOUIETO MOJBELIMBAHMS POJIFaHra ¢ LEJIbI0 HX
TepMO0OpabOTKH B HarpeBaTeIbHOU 1ieun [ 1] (pucyHok 1).
3axBaT-1oJBECKa COAECPKUT MOAKOBOOOPa3HbI Kopmyc 1 u cpeactBo i pukcanuu
rpy3a, BKJItouaromiee nomnepeunHy 2 u nanen 3. Kopmyc 1 ¢ momepeunHoit 2 o6pa3syior
BHYTpPEHHEE OTBepcTHe i oOxBara u3nenusa (pucyHok 1, a). Kopmyc 1 BbimonHeH c
IPOEMOM M HaNpaBJISAIOLIEH, MPEICTaBISIIOIIEH COOOW BBIMIOJIHEHHBIE B CTEHKax Ipoema
kopryca 1 mpsiMonuHeitHble nassl 4 U 5 (pucyHok 1, 6 u B). [lonepeunHa 2 0JTHUM KOHIIOM
[IAPHUPHO KPEenuTcs B a3y 4 NpsMoJIMHENHONW cTOpOoHBI Kopmyca 1 ockto 6 (pucyHok 1, B), a
BTOPOIl KOHEIl MOINEPEYMHBbl 2 BXOIUT B Ma3 5 MNPSMOJMHEHHOW CTOPOHBI Kopmyca | u
(ukcupyercst BBICTYIIOM 7 manblia 3, MpOXOASIIUM Yepe3 MPSAMOIMHENHbIN a3 5 (pucyHok 1,

r).
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Pucynok 1 — 3axBar-nojBecka

[Tanen 3 MoOXeT MNOAHMMATHCA IO BEPTUKAIU M IOBOPAYMBATHCS C ITOMOIBIO
pykosTku 8. B HepaboueM TNOJOXKEHMM BBICTYNl 7 YCTaHaBIMBAETCS MapayjiebHO
NpsSMOJIMHEHHOMY Ta3zy 6, a B paboyeM IOJIOKEHUH - TEPICHIUKYJISPHO MPSMOIHHEHHON
CTOpPOHE Kopilyca 1 M ycTaHaBIMBAaeTCs B IONEPEUYHYIO Mpope3b 9, pacnoiokKEeHHYIO B
npsIMOJIMHEMHOM ma3zy 6 (pucyHok 1, r). Bepxuss crenka mmeer mpopesb 10, pasmepbl
KOTOPOI COOTBETCTBYIOT LIMPUHE U JUIMHE BBICTYNA 7, U MO3BOJISET YCTAaHOBUTH Majel 3 B
kopiyc 1.

K xopnycy 1 kpenutces ckoba 11, a k monepeunne 2 — pydka 12.

[Tonp3yroTcs 3aXBaTOM-TIOABECKON CIIEAYIOLUIUM 00pa3oM.

IToBopaumnBast pyKosSITKy 8 MOCPEACTBOM Hajiblia 3 MO YaCOBOH CTpEJIKE, COBEPINAIOT
MOBOPOT BBICTYINA 7 A0 MOJIOKEHHS MAPAJUIETBHOIO NPSMOJIMHEUMHON CTOpPOHE Kopryca 1.
[Tocae 3TOrO ¢ MOMOIIBIO Py4KH 12 MPOU3BOIAT MMOBOPOT MOMNEpPEUrHBl 2 B KpaiiHee mpaBoe
MI0JIO’KEHUE, OCBOOOXKIasi MPOCTPAHCTBO JUIsl HaJleBaHMUA Kopmyca | Ha ImIeHKy posiuka
(pucyHok 1, B), mocie yero moBOpayMBasl MONEPEYMHY 2 B OOpaTHYIO CTOPOHY M BBOJIS
CBOOOJIHBIN €€ KOHEIl B MIPMOJIMHEWHBIN a3 5, 00’)KUMAIOT IMIEUKY POJIMKa. DTO TMOJIOKEHUE
(UKCUPYIOT IOBOPOTOM PYKOSITKM 8 MIPOTHB YaCOBOM CTPENKH, MIOKA BBICTYN 7 HE OIMyCTHTCS
B TIONEPEUHYIO Mpope3b 9, UTO BElIET K 3aKPEIJICHUIO MONEPEUnHbl 2 U POJIMKA 3aXBaTOM-
nojBeckoi. Kprok rpy3omnobeMHOro MexaHu3Ma LEIUIIOT 3a ckoOy 11 u ocylecTBIsOT
noabeM. Ponnk 3aHMMaeT BEpTUKAIBbHOE MOJIOKEHUE, €r0 MEPEHOCAT Ha CIIeUaIbHbIA CTEH]
C BbIpe3aMH, Ha Kpasi KOTOPBIX ONMUPAIOT Kpas 3axBaTa-nojaBecku. [locne 3amomHeHus creHaa
POJIHMKa €ro Pa3MenIaoT B KaMepe (TIeur) A1t TepMooOpadOTKH.

Hcnonp3oBaHue IMpeiaraeMoro 3axBaTa-NMOJBECKU IO3BOJISIET MOBBICUTH YJOOCTBO
I10JIb30BaHUS.

Jlnst Ge3omacHOM pPabOTHI 3axXBaTa-MOJABECKH HEOOXOIMMO OOECIEeYUTh MPOYHOCTH
Kopryca 1, kpurepuu paboTOCIIOCOOHOCTH KOTOPOTO ONPEIEISIOTCS MPOYHOCTHIO HA CPe3 U
CMSITHE €r0 IPy30M.

CornacHo pacueTHOU cxeme (PUCYHOK 2) IhaMeTp d | ompeaenurcs no popmyIe
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Pucynok 2 — PacyeTHas cxema 3axBarTa-IoJIBECKH

d ——FZP
b ﬂhI:Tcp:l ’ (1)

rne I 2p - BEC MEPEHOCUMOTO Tpy3a (ponuka), H;
h - BeicoTa KOpIIyCa, MM;

|:Tcp :| - IOIyCKaeMoe HalpshKEHHe cpe3a MaTepuania kopmyca, Mlla.

[IpoBepky  MNpPOYHOCTM  KOpIyca  MOPOBOAIT IO  HANPSOKCHUSM  CMSATHS
COIIPUKACAIOIIMUXCS TIOBEPXHOCTEN

F,
GCM = Widg) S [GCM ] ? (2)

rae do - BHyTPEHHHN JUaMETp 3€Ba KOpITyCa, MM;

[O' CM] - IOITyCKaeMOoe HaIlpspKEeHUe CMATHA Matepuana kopmyca, Mlla.

3axBat 11 Tpy3a ¢ orBepctHeM [2] (pucyHok 3) comepxkut C-o0pa3HbI KOPIyC ¢
NIEpBOH J1aroy 2 U BTOPOM Janoi 3, a Takxe cepory 4.
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Pucynok 3 — 3axBar

B C-06pa3znom kopiryce 1 BBIMOTHEH IPOOJIBHBIN T1a3 5, B KOTOPBIN C BO3MOKHOCTBIO
CBOOOJHOTO B HEM IepeMelieHus BXoauT mainen 6 ceperu 4. Ha Bropoi mame 3 ocu 7
HIAPHUPHO YCTAHOBJIEH MPUXHUM &, KOTOPBIH KOHCTPYKTHBHO BBIMIOJHEH KakK JBYIUICUUIl
pBIYar ¥ UMeeT JiBa PacloJI0KEHHbIE Ha PABHOM PACCTOSHUM OT OCH 7 TIOBOPOTA JBa IITU(TA
9 u 10, a k C-o6pa3zHomy kKopmnycy | Ha ocu 7, TpOXOASIIEH Yepe3 IIEHTPHI Najbiia 6 U ocu 7,
3akperuieH 010K 11 ¢ BO3MOXHOCTBIO TOBOPOTa BOKpPYT mozaseca 12. biok 11 orubaer xanat
13, oquH KOHEI KOTOPOTo Yepe3 NnpykuHy 14 3akpernsieH Ha nanble 6, a BTOpOH KOHEI UMEET
KPIOYOK 15, KOTOpBIil MOXKeT HajgeBaThes Ha mpu sl 9 u 10.

B ucxomxnom nonoxenuu (pucyHok 3, a) C - oO6pa3Hblii Kopnyc 1 BUCHT Ha majbiie 6
cepbru 4, IprXuM 8 MOJHAT BBEPX NOCPEACTBOM KaHaTa 13, 3amenieHHoro kproukom 15 3a
mpudT 9 nprwxuMma 8. JlJig TpaHCTIOPTUPOBKHU TPy3a MPHU BEPTUKAILHOM TIOJIOKEHUH OCH €T0
OTBEPCTHS 3aXBaT OIyCKAaIOT Ha I'Py3, BBOJSA B OTBEpCTUE BTOPYIO jamy 3. [Ipu nanbHelmem
OTYCKaHWU cepbru 4 maiyienr 6 mo3BoisieT ocnabutbes kanaty 13. [IpmxuMm 8 omyckaeTcs o
JeficTBUEM COOCTBEHHOI'O Beca BHU3 M BXOJUT B KOHTAKT C MMOBEPXHOCTHIO rpy3a. Kprouok 15
ka"ata 13 3amemmBaroT 3a mWTHPT 9. Cepbry 4 NMOJHUMAIOT TO TPOJOJBHOMY Tazy 5,
HATATUBAeT uepe3 npyxuHy 14 xanar 13, kotopsiii yepe3 Onok 11 u xprouok 15 mepenaer
yCWJIMEe, HANpaBJIEHHOE BHU3 Ha WWTHUPT 9, TeM caMbIM yBeIWYWBas CWIy MPIKATUA, U
COOTBETCTBEHHO CWJIy TPEHMSI MEXAY NPUKUMOM 8, TPy30M U NEPBOM Janoi 2, NpoOUCXOIUT
3axarue rpys3a (pucyHok 3, 6). [lanee rpy3 mogHUMaeTcs, IEPEHOCUTCS B HYKHOE€ MECTO M
OIlyCKaeTcs, BHOBb 3aHMMas BEpPTHKaJIbHOE MoJiokeHHue. [l ocBOOOXKIEHHs 3axBaTa OT
rpy3a cepery 4 omyckaroT, mauen 6, mepeMemasch Mo MpoJIoJbHOMY Taszy 5, ociabiser
HaTspKkeHue kaHarta 13. IlepexkunyB BpyuHyro Kprodok 15 nHa mrudt 10, npu stom 6ok 11
MOBOPAYMBAETCSI OTHOCUTENBbHO Hanpasisitomieit 12 na 180°.

Pabota ¢ 3aXxBaToM OCYIIECTBISIETCS CICAYIOLIMM 00pa3oM.

[Tonuumarot cepery 4, mayer 6, nepemMemasch Mo MpoA0JbHOMY Ma3y S5, HATATUBAET
yepe3 npyxkuHy 14 kanar 13, xotopselii uepe3 6ok 11 u kprouok 15 mepemaer ycuiue,
HarmpaBjeHHOe BHU3 Ha mTUGT 10, TeM caMbIM TOBOpayuBas MPHKUM 8 B OOpaTHYIO
CTOPOHY, BBIBOJSI €TO U3 COIPUKOCHOBEHUS C IPY30M.

[Ipu nanpHeieM mogbeMe 3aXBaT CHUMAETCS C Tpy3a U BO3BpALIACTCs B UCXOIHOE
nonoxenue. [lpyxxuna 14 BeIIOIHSIET posib JeMIdepa 1 KOMIICHCHPYET AedopMariiio KaHaTa
13.
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3axBaT HajJeKeH B paboTe, TaKk KaK CHJIa TPEHUS MEXIY COCIUHSEMBIMH JCTAIIMU
BO3PACTAeT 3a CUET YBEIMYCHUS CHIIbI IPUKATUS IPUKUMA.
Ha pucyHke 4 npueieHa pacdeTHas CXeMa 3aXBaTa, IPEACTaBICHHOIO Ha PUCYHKE 3.

4

Pucynok 4 — PacueTHas cxema 3axBata

[lepenocumblii Tpy3 1 yAepKUBaeTcsi cWiaMd TPEHUS MEXIAYy MOPWKUMOM 2 H
BHYTPEHHEN IOBEPXHOCTBIO I'py3a 1, a Takke MEXIy BHEIIHEH MOBEPXHOCTBIO Ipy3a | u
nanoit 3. [Tpu 3TOM JOIKHO COOMIOAATHCS YCIOBUE YACPKaHUS IMOJHATOTO TPy3a:

N(fi+f)=2F,, 3)

rae N - cuma pacmnopa, H;

j[1 - K03((HUIIUEHT TPEHUSI MEXKTy TPYKUMOM 2 ¥ BHYTPEHHEH MOBEPXHOCTHIO TPy3a

fg - KOO PHUIMEHT TPEHUSI MEKy BHEIIHEH MOBEPXHOCTHIO Irpy3a 1 u mamoit 3.

N3 dpopmysl 3 onpenenuM HEOOXOIUMYIO CHITy pacropa N

kF,
(i + 1) @

rue k - KodUIMEHT 3amnaca.

Cuny pacriopa N CO3JIaeT KaHaT MpH MobeMe rpysa. JlmaMeTp KaHata BEIOMpaeTcs

10 Pa3pbIBHOMY YCHIIHIO F pasp
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pasp p ks (5)

rae 4 p - K03(QduIMEHT 3anaca, BEIOMpPaeMblii B 3aBUCUMOCTH OT I'PYNIIBI PEXKUMA

g N L)

a
paBHOBecHs cuctemsl, H;

paboTsI;

YCHUIIUC B KaHATC, ONpeaAciicMOC H3 YCIOBUA

a u b - IJICUH JeHCTBUS MMPUITOKCHHBIX CUJI, MM.

Ycunue, n1elcTByOLIEE HA NIPYKUHY Ew

an =Fn;, (6)

rue 775 - KTI1J] 6moxka 4.

BreiBOABI
— 00OCHOBaHa HEOOXOJUMOCTh CO3JAHMS CIEUUATbHBIX 3aXBAaTOB JUIS INTYYHBIX
TrPY30B, MO3BOJISIIOIINUX MOBBICUTH TPOU3BOIUTEIBHOCTD TPY/Q;
— pa3paboTaHbl OPHUTHHANBbHBIE KOHCTPYKIMU TPY303aXBATHBIX YCTPOMCTB IS
MEPEMENICHUS IITYYHBIX TPY30B;
— TpHUBEACHbl TEOPETHUYECKHE  pacyeTbl IO  ONPEACICHUI0  MapaMeTpoOB
3alIaTeHTOBAHHBIX YCTPOUCTB.
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Sashko K.U., Ramaniuk M.M., Volkau A.V.

DEVELOPMENT OF DESIGNS AND JUSTIFICATION OF PARAMETERS
CAPTURES FOR PIECE FREIGHTS

In article questions of improvement of loading and unloading works at the agrarian and
industrial complexes enterprises are considered. The original designs of load gripping devices for
movement of piece freights allowing to minimize manual skills at works on fixing and a
detachment of freight from the load-lifting car are developed. Theoretical calculations for
determination of parameters of the patented devices are presented.

Key words: loading and unloading works, load gripping devices, piece freight, manual
skills, load-lifting car, friction force, freight weight.
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Kaszax ynmmuix, acpapaviy ynusepcumemi

AJIMATBI OBJIBICHI JIEPEKTEPI BQﬁbIHLHA JOHII JAKBUIAAP ©HIMAUIIT'TH
BOJDKAY TEXHOJIOTUACBHIH IOUEKTEY (orcynoviznamansvix stcwinioap acepaepin
MoOdenvoeyoezi OipiHwii Kaoam)

AHaTna

JKyMBICTBIH MakcaThl JOHAI JAaKbLIIAp OHIMAUIITIH O0JDKay TEXHOJIOTHUSICHIH Jasipiar,
OHbI AIIMaThl OONBICHI JIepeKTepi OOWbIHINA ChIHAKTaH OTKi3y. JKymbIcTa MakcaTKa >KeTy
OapbICBHIHAA IEPEKTEPre caparnTay Kypri3iie/i, OHIMIUTIKTIH KapacThIPBUIBLIT OTBIPFaH CYPHITT
KOJIeMIHIE ©Cy JWHAMUKAChl 3aHIBUIBIFBI 3€epTTeNei, IUHAMUKAHBIH TYPAKTHUIBIFbI
OaramaHIbI.

Kinm ce30ep: XynapizHaManblK Ooikay, KYJIAbI3HAMANBIK CUTYaTHUBTIK MOJIEINb,
Ke3JIefiCOK TepOericTep KoHe OHIMILTIK TepOemicTepi.

Kipicne

Y CHIHBUIBITT OTHIPFAH JKYMBICTA KOPCETUITEH OJIICTEME HETi3iHIe AJIMAThl OOJBICHI
JIOH/I1 AaKbUIAAphl OHIMIUTITIH 00JKay TEXHOJIOTUSACHIH AOUEKTEye OPhIHIAIFaH KYMbBICTBIH
OipinmIi ke3eHi OasHmananasl. Okpin-3epaeney OapeickiHna (Eckepry: «Kbu1 Kaitbipy» HemMece
<OKYJIIBI3HAMay», apblKapaidl O KylIbl3HaMa KOJAAHBUIA[BI) JKYJIJIbI3HAMa IKbUIAAPBIHBIH
(TBIMIKAH, CUBIp, OapbIC, KOSIH, Yy, KbUIaH, KBUIKBI, KOW, MEIIiH, TaYbIK, UT, TOHBI3) TOH/I
JaKkpUIap OHIMAUIriHE ocepl eckepiieni. KapacThIpbUIBIT  OTBIpFAaH  OHIMIUIIKTIH
TUHAMUKAIBIK ~KaTapbIHAAFbl TepOemic, SFHM JEHTCWIepHiH TPEHATEH aybITKybl —
KYJITBI3HAMa KbUITAphl OOWBIHIIA OTETIH YIEPIC, COHABIKTaH, OapyIbIK TaOWFH KOHE
KITUMATTHIK (DaKTOpIIap >KyJIpI3HaMa JIEM aTalaThiH XKbUIIAPMEH cUnaTTanasisl [1].

Heri3sri 6eJim

Makcatka ety OapbIChIHIa KYp/elli ecenTeyiep Kyprizy KaxeT 00iaybIiHa OalIaHbICThI
MS Excel opracer Visual Basic Application (VBA) Tinmiaae aypul IIapyaribIbIFbI
MaMaHJApbIHA  KONAWmbl  OaFmapiamMa  KypbUIAbl. — barmapiamana — CTaTHCTHUKAIBIK
KOPCETKIMTEPAIH MMapaMeTpiepiH ecentey aBToMarThl Typae MS Excel kypawsiMbiHIa
OpHANIACTHIPbUIFaH (YHKUMSUIApAbl TaiJanaHy apKbUIbl iCKe achlpbuiibl. bi3 a3iprerex
OarapiamMaHbIH MaKeTl 1-CypeTTe KenaTipiirex.
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