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Ipoananizosano 3ycunis, sKi GUHUKAIOMb Y 3A30PI MIXHC SUMKAMU [ KOJCYXOM Ni0 4ac
MPAHCROPMYBAHHA MAMEPIATLY 28UHMOBUM POOOUUM Op2aroM. [Ipusedeni koncmpyKkmugHo-mex-
HONOCIYHI 3aX00U, WO HANPABIEH] HA NIOBUWEHHS PeCypCy PODOUUX OP2aAHI8 WHEKOBUX HCUBUTb-
HUKIG.
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HCUBUTLHUK.

Beryn

[ITHeKoB1 >KMBUIIBHUKHU LTUPOKO BUKOPUCTOBYIOTHCA I NEPEMILLIEHHS CUIIKUX, IIIMAT-
KOBHX, B’SI3KO-TUIACTUYHUX Ta IHIIMX MaTepiajliB 1 pi3HUX cyMmilield. BoHu xapakrepusyroTbes
MIPOCTOTOI0 KOHCTPYKIIii, 3pYYHICTIO Y BUKOPUCTAaHHI, MAJIAMH rabapuTamMu, T€PMETUUIHICTIO
XK0J100a, 10 3aKPUTUHN TI0 BCI AOBXKHUHI, Ta Oe3MeyHICTI0O 00cayroByBanHs [1]. Baxmusum €
MO>KJIUBICTh MO€THAHHS (PYHKIIT TPAHCIIOPTYBAHHS 13 PSAAOM TEXHOJIOTTYHUX MPOLECIB Y Bij-
MOBIAHUX TPAHCHOPTHO-TEXHOJIOTIYHUX CUCTEMAX.

BpaxoByroun npuHUMn Aii 1 Xxapakrep pooiT, KOHCTPYKTUBHI 03HAKU, TEXHOJIOTIIO BU-
TOTOBJIEHHS, (YHKI1I0HAIbH1 MOKJIMBOCTI, FTBUHTOB1 MEXaHI3MH PO3AUISIIOTh Ha psij TUIIIB. 3a
MIPUHIIUIIOM J1ii IIIHEKOB1 )KUBUJILHUKU OYBAIOTh 13 IEPEPBHUM 1 O€311€PEPBHUM LIUKJIOM POOIT.
VY nepiioMy BUIa Ky 000B’A3K0Ba 3ylIMHKA MEXaHi3My a00 MPUIMHEHHS 10/1a4l MaTepialy Ha
NeBHUM Yac. 3a xapakTepoM poOOTH ITHEKH AUISTH Ha MEepeCcyBHI, CTalllOHapH1 Ta BOyI0BaH1 B
ckiaaHi mamuuu [1, 2].

3a HaMPSIMKOM TIEPEMIIICHHS BAHTAXXIB JKUBUJIBHUKU MOIUIIOTHCS HAa: TOPU30HTAJIBHI
3 CYLIUIbHUM FBUHTOM, BEPTHKAJIbHI, KPYTOTIOXMJI1, KOMOIHOBaHI, 10 MOEJHYIOTh Y cO01 ropH-
30HTAJIbHUM 1 BEPTUKAIbHUN [ITHEKU.

Banrtax nepemiulyerbcs B IIHEKaxX 3a MPUHLMUIIOM BOJIOYIHHS TBHUHTOM, IO CKJIaja-
€THCSI 13 By 3 3aKpIIJICHUMHU HAa HOMY I'BUHTOBOIO CIipaJlIto yu jonarsaMu. [Ipu o6epranHi
ITBUHTA OChOBA CHJIa MEPEMINIY€E BaHTaX B3JIOBXK OCI MO k0J00y. MaTepiall, 10 TpaHCIIOPTY-
€TbCSI BiJ] 00€PTaHHS Pa30oM 3 TBUHTOM YTPUMYETHCSI CHIIAMU TSKIHHS 1 TEPTSI MDK BaHTaXeM
Ta CTIHKamMH Koxkyxa. [Ipu BepTHUKaIbHOMY TPAaHCHOPTYBAHHI MaTepian MEpeMIIYeThCs 3a-
BJIIKM PI3HULI KyTOBUX LIBUJKOCTEH BaHTaXy 1 I'BUHTA. BaHTax, 110 00epTaeThCss TBUHTOM
M7 J1€10 BIALIGHTPOBUX CUJI 1 TUCKY HA CTIHKHU KOKYyXa, FaJIbMYye€ThCs CUJIaMU TEPTS 110 K0JI00Y
ITHEKa.

Jlyig yimiibHEHHS MaTepialy Ipy HOro TpaHCIOPTYBaHHI OTPUMAJIH IIUPOKE PO3IOBCIO-
JOKEHHS TBUHTH 31 3SMIHHUM KPOKOM.

B cnipanbHuX >KMBUJIBHUKAX YaCTUHKUA MaTepiaily MOXKYTh JIETKO MEepEeMIIyBaTUCS B
CTOPOHY MTPOTHJICIKHY PyXy TBUHTA Yepe3 BHYTPIIIHIN Kpait cripaii. Lle 3MeHIye MOKIUBICTh
3aKJIMHIOBAHHS, aje pa3oM 3 TUM, IPU TPAHCIOPTYBAHHI JIETKUX CUIIKUX MaTepiajiB MPOIYyK-
TUBHICTH 3HIKYEThCs Ha 20...30 % [2].

Criok1BYa MOTYXKHICTh KUBUJIBHUKIB 3 CTPIYKOBOIO cripajuiio ckiagae 90 % Big mo-
TYXKHOCTI IIIHEKA 13 CYLUIbHUM T'BUHTOM.

®dacoHHI, JIonaTeBl TBUHTH MPU THX CaMUX PO3MIpax, 110 1 CTPIYKOBI MAIOTh MEHIILY
npoaykTuBHICTH (Ha 20...30 %) Ta moTpeOyroTh OUTBIIOT TOTY>KHOCTI Y 3B 513Ky 3 IHTEHCHUBHUM
MepEeMIlTyBaHHIM BaHTAXKY.
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PoGouum opranam IIHEKOBUX KUBUJIBHUKIB XapaKTEpHI 1 psAJl HEJI0JIIKIB, OCHOBHUMU
3 SIKUX €:

- BUCOKA IHTEHCHUBHICTb CIPAIIOBaHHS CTPIYKH, JIOMATI;

- 3HA4YHE CTUPaHHS 1 NOAPIOHEHHS BaHTaXYy, 110 TPAHCIOPTYETHCS;

- BeJIMKA €HEPTOEMHICTh TEXHOJIOTTYHOIO MPOILECY TPAHCIIOPTYBAHHS.

YCYHCHHfl BHUIIIC3a3HAUYCHUX HeI[OJ'IiKiB [IHEKOBUX KUBUILHUKIB € BaKINBOIO HAaYKOBO-
TEXHIYHOIO MTPOOIEMOTO.

ITocranoBka npodaemu

[lepemilieHHs1, HampaBIeHHs 1 PO3NOIUICHHS 36pHOBUX MOTOKIB BUKJIMKAE BEJIMKI Ha-
BaHTXKEHHS Ha poOOYl Ta TOMOMDKHI OpraHd arperariB MailWH, 10 MPU3BOJUTH 0 301Tb-
LICHHS 3HOLIYBAHH iX JeTtanei 1 By3iiB. Lle moTpedye yaocKOHaIeHHs TPaHCIOPTYBAIbHHUX
MIPUCTPOIB, MOB’si3aHE 3 HEOOXITHICTIO BUPIIICHHS 3aB/laHb, HAIPABJIEHUX HA 3MEHILIEHHS CUJI
TEPTSl, IKI BAHUKAIOTh MK PyXOMHMHU Ta HEPYXOMHUMHU JeTansiMu. OcoOI1BO BaXXIIMBOIO € JJaHa
npoOiema /Ui IIHEKOBUX POOOUYMX OpraHiB, 110 3HAXOATHCS B CEPEAMHI HEPYXOMUX KOXKYX1B
1 IpU3HAYEHI JUIsl TPAHCIIOPTYBaHHS 3€pHOBUX MarepiaiiB. AKTYaJbHOIO € PO3poOKa HOBHUX
KOHCTPYKL1{ IIHEKOBUX XUBUJIBHUKIB, peCypc poOOTH SIKUX MOXe OyTH MiABUILIEHUNH METO-
JaMH KOMIIeHcallli 3M1H X reOMeTpUYHUX apaMeTpiB, 1110 BUHUKIM BHACIIIOK 3HOLUTYBaHHS.

Pe3yabTaTn gociaixkeHHs

[ITHexoB1 poOOUl OpraHu CUTbCHKOTOCIIONAPCHKOTO MPU3HAYEHHS MPAIIOIOTh B CKJIAI-
HUX YMOBax B3a€MOJIi 3 36pHOBUM MaTepiajoM, KU B CBOEMY CKJIaJl MICTUTH ME€BHY KlJIb-
KiCTh a0pa3uBHUX YaCTHUHOK.

CriocTepexeHHs 3a 3HOUTYBaHHSIM LTHEKIB BKa3yIOTh Ha HEPIBHOMIPHICTH HOTO po3I0-
TUTY SIK B pajiaIbHOMY HaMpaBJIeH1 BUTKA, TAK 1110 JOBKHUHI IITHEKA.

JlocBin excrutyaTallii IHEKOBUX poOOUYMX OpraHiB 1 MpoBeAeH1 JOoCHPKeHHS |3, 4] no-
Ka3yloTb, 1110 HallOUIbIlIe 3HOLIYBAHHS CHOCTEpIraeThesi Ha nepudepii BUTKiB. OcoOIuBO Lie
BIIMIYA€THCSA [Tl HUKHIX BUTKIB TTOXUJIUX ITHEKIB, III0 OPIEHTOBAHI IT1JT KyTOM JI0 TOPU30HTY,
KU nepeOUIblIye KyT TEPTs 3€pHOBOT MacH 10 MaTepialy Koxyxa.

3HOUIyBaHHSA pOoOOYMX MOBEPXOHb IIHEKIB CIIJ PO3IJISAATH, SK MPUPOIHINA Mpoliec
BTpaTH GOPMU 1 Macu MPU KOHTAKTHIN B3aeMOJii poOOYOro opraty 3 MarepiajioM, 10 TpaHC-
noptyethbes. [IpoTe, Ha 0cOOIUBY yBary 3aciyroBy€ HEPIBHOMIPHICTh HOTO pO3MOJIUICHHS IO
OKpeMHX AUIsHKax. Tak, HallOUIblIa IHTEHCUBHICTD 3HOUIYBAaHHS CIIOCTEPIraeThcs Ha poOoUiil
MOBEPXH1 BUTKA B nepudepiiiniii oro yactuHi. [locTyrnoBo noyaTkoBa, IPakKTUYHO MPSAMOKY-
THa (hopMa HOBOT'O BUTKA IPH 3HOLIYBAHH1 3a0KPYTJIIOETHCS 1 HAOYBA€ B Mepepi3l KpUBOIIHIN-
HOTO poboyoro mpodutto (puc. 1).
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Puc. 1 — Cxema npodiiis 3Ho1myBaHHs nepudepiiiHol YacTHHN BUTKA IIHEKa
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TakuM yuHOM, B mpo1ieci poOoTH MpodiIb 3HOIIYBAaHHS MEPEMILYEThCS B TUIO BUTKA,
XapaKTepU3yIUH 3MIHY reoMeTpii 1 Mmacu BUTKa. OJiHaK, IPU BOMY, SKIIIO PO3MIP 3a30py MIXK
PYXOMHM BUTKOM 1 KOKyXOM IHeka H (puc. 1) He 3MIHIOEThCSI, TO 3HOIIYBaHHS BUTKA IPaK-
TUYHO HE BIUIMBAE HA TIOKA3HUKU HOTO poOOTH. 3MIHM B MPaIe31aTHOCTI poOOYOTo Oprany mo-
YUHAIOTh MPOSBISATHUCS MPH 30UIBIIEHH] 3a30PY B HACIIAOK MMOJAJIBIIOTO 3HOUTYBaHHS BUTKA.

3riIHO PEe3yJbTATIB MOMEPEIHBO TPOBEACHHUX JOCIIIKEHB [5, 6] BeMMYnHa 3a30py MK
BUTKOM 1 KOKYXOM JIBOSIKO BIUIMBA€ Ha OCHOBHI IOKa3HUKHU pOOOTH IIHEKA SIK TPAHCIOPTYIO-
4yoro po6oyoro oprany. I[lo-nepie BHAacI110K 3MEHIIEHHS AlaMeTpy HECydoi MOBEPXHI 1 pO3-
MO/UTY TIOTOKIB 3€pHOBOI MacH, 3MEHIIYETbCS MPOAYKTUBHICTh TpaHcnopTyBaHHs. [lo-apyre
30UIbILIEHHS 3a30py 1 HAOIM>KEHHSI oro 10 cepeHiX po3MipiB 3€pHOBUX YaCTUHOK, 10 TPaH-
CTIIOPTYIOTHCS, TIPU3BOIUTH IO TIIBUIICHHS TPaBMyBaHH Ta PyHHYBaHHS OKpeMHUX 3epeH. [l
CUIbCHKOTOCIIOJAPCHKOI0 BUPOOHUITBA 11eH (DaKTOp € TyXke CYTTEBUM, TaK K BiJ CTYIEHS MO-
LIKO/PKEHHS 3€pHa 3aJIeKUTh HE TUIBKH MO0 MOJajbIlla CXOXKICTh, aJle 1 MOKIIUBICTh €(heKTH-
BHOTO 30€pEKEHHS.

[IpoBeneHuMu JOCTIKEHHSIMU BCTAHOBIIEHO [5-7], 110 pyiiHyroUa Aisl IIHEKOBOIO po-
06040ro opraHy Ha 3epHOBUHN MaTepiall 3HUKYETHCS, KOJIU 330 30UIBIIYETHCS A0 PO3MIPIB K1
B JIEKUJIbKa pa3iB MEPEBUILYIOTh PO3MIP YaCTUHOK. B 11bOMY BUIIaIKy MK KOXKYXOM 1 BUTKOM
ITHEKa B 32301 YTBOPIOETHCS MPOMDKHMIM 11ap 3epHOBOi MacH. [Ipu Haxmiax 1mHeka, OUTbIINX
3a KyT Te€pTs 3epHOBA Maca IIOYMHAE PYXAaTUCh Y 3a30p1 B HAMIPSMKY [IPOTUJICKHOMY HANPSMKY
TpaHcnopTyBaHHs. Lle HeraTUBHO BIIMBa€ Ha €()EKTUBHICTH POOOTH IIHEKA, 3HIKYIOUU HOTr0
IIPOJIYKTUBHICTb.

TakuM YMHOM, BaXKJIMBHUM I1apaMeTPOM B POOOTI NTHEKOBUX KUBUJIBHUKIB € 3230P MK
KOXYyXOM 1 BUTKOM. Llelt mapameTp HaliOuIb1I 3MIHHUH B pe3yJIbTaTi IPOTIKAHHS MPOLIECIB 3HO-
IIyBaHHS BUTKIB 36pHOBOIO Macoo. Bix Horo BennynHM 3aiekaTh OCHOBHI IOKa3HUKU POOOTH
urHeka. OcoOMBe 3Ha4€HHS JaHUH mapaMeTp Mae /Il IIHEKIB CUIbCbKOTOCIIOJapChKOro Mpu-
3HAYEHHS, JI€ B1J1 HOT0 BEIMUMHY 3aJI€KUTh CTYIIHb TPABMYBaHHS 3€pHA MPU TPAHCIIOPTYBaHH1
1 3MIlIyBaHHI. BUBUEHHS 3aKOHOMIPHOCTEW 3HOIIYBAaHHS BUTKIB )KUBUJIbHHKA 3€PHOBOIO Ma-
COI0 3 METOI0 HIIIBUILEHHA X JOBrOBIYHOCTI, JJIs1 30€peKEHHs Mpale3aTHOCTI € HAyKOBUM
3aBJIaHHSAM, 1110 BUMAarae IpoBEICHHS J0IaTKOBUX €KCIIEPUMEHTAIIbHUX AOCTIKEHbD, U1l HOTO
BUPIILICHHS.

Jlyig panioHanbHOT KOHCTPYKTUBHOI MOOYI0BY HAaNOLIbII BIAMOBIJAIIBHOT YACTUHU PO-
00401 MOBEpxHI ITHEKA — nepudepii BUTKA BaXKIUBO MpOaHATI3yBaTH 3YCUIUIA, IO AIIOTh Ha
HEl.

besnocepentpo 111 3ycuiis, Kl BAHUKAIOTh B 3a30p1 MK BUTKOM Ta KOKyXOM, 00yMo-
BJIIOIOTH pyHHYBaHHS YaCTUHOK 3€pHa 1 IPU3BOAATH JI0 IHTeHCU(IKallii 3HOIIyBaHHS niepude-
pii BUTKA.

OcboBe 3ycuiuis, HaBITh NpPHU MPOKOB3YBAHHI YACTUHKU yCe-TaKu CHpUs€ ii 3aTAry-
BAaHHIO B 3a30p 1 3pOCTaHHIO HANpPY>KEHb O MEX1 pyWHYBaHHS 0 — 0y. 3arajibHa BeJIMYMHA
LbOTO 3YCHJIJISL 3pOCTa€ 31 30UIbIIEHHSAM pajiyca 3aKpyrjieHHs KyTa nepudepiiiHol yacTUHU
BUTKA IPU HOTO 3HOIIYBAaHHI p — § 1 J0CATAE MAKCUMYMY SIKIIO P = &y, TOOTO KOJIM KPUBOJII-
Hil{HA TUISTHKA OXOIUTIOE BCIO MUPUHY BUTKA. O4eBUIHO, OaskaHuM Oys1o O mpu po3poOiii IrHe-
KIB CTBOPUTH YMOBH, IIPU SIKUX 3POCTaHHS pajlyca 3a0KpyIrJieHHs p Oyio 0 miHiMansHuM. Le
MOXJIMBO MIJISTXOM HaJlaHHs nepudepii BUTKa BianoBinHoi hopmu (puc. 2, a, 0).

HapouryBanns ¢popMu BUTKa B HalIPSIMKY OCbOBOT'O MEPEMILIEHHSI MacH, 1110 TPAHCIIO-
pTyeThes (puc. 2, a), Cripusie CTBOPEHHIO IPUITYCKY HOro MaTepiaiy, sk 3a1acy Ha 3HOLTYBaHHS,
10 TUM CaMUM CTaOUII3y€e IHTEHCUBHICTh IIPOLECY 3HOLIYBAHHS 0€3 3pOCTaHHS BEJTMYMHU 3a-
30py 3 KOXKYXOM. be3yMOBHO, Taka KOHCTPYKIIIS TEIIKOITHOT MOBEPXHI IIHEKAa CKIATHIIIA B

TOBUX POOOYMX OPraHiB KOHCTPYKTUBHUM METOJIOM.
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Puc. 2 — KOHCTPYKTHBHO-TeXHOI0Ti4Hi pillleHHs] BUTKIB HanpaBJ/ieHi HAa NiIBUILEHHS pecypcy IHEKOBUX POOOYHX OPraHis:
a) — 3amac Ha 3HOIIYBaHHs; 0) — HAIUIaBJIeHHs nepudepiiiHol YacTHHU; B) — moJIiMepHi BilruHaroui BUTKH

[ToniOHM edekT, ajie MIITXOM HAaHSCSHHS JI0JaTKOBOTO IIIapy MaTepiany, J0CATAEThCS
IpH 3MilHEHH1 nepudepii BUTKA mrHeKa (puc. 2, 6). B nanomy BUNaaKy, KpiM BUKOPHCTAHHS
KOHCTPYKTUBHOTO (pakTopa (30UTbIIEHHST TOBITUHU POOOYOT YACTHHHU IITHEKA), TOIUILHO 3HU-
3UTH IHTCHCUBHICTh 3HOIIYBAHHS Ta IMIJBUIIUTH JOBIOBIYHICTH BHTKA 33 PaxyHOK 3aCTOCY-
BaHHS 3HOCOCTIMKOTO Marepiaiay HariaBieHHs. ToOTO, B TaHOMY BHITAJIKy MOXKIIUBA pealtiza-
111 KOMOIHOBAHOTO KOHCTPYKTHBHO-TEXHOJIOTIIHOTO METOTY.

Jlani Ipo XapakTep 3MiHU 0ChOBOT CHIIM Ta BIUTMB HA HE1 OCHOBHHX ITAPAMETPIB MOXKYTh
OyTH BUKOPHUCTaHI IMPHU MPOCKTYBAHHI NTHEKOBUX POOOYMX OPraHiB i3 THYYKUX MMOJIMEPHUX
MaTepiaiiB. 3aKopJOHHA MPAKTUKA eKCILTyaTallil IMHEeKIB BKa3ye Ha JIOIUIBHICTh PO3POOKH IT0-
JIMEPHUX TBUHTOBUX POOOYMX OpPraHiB, BUTKU SIKMX [IPU MIEPEBAHTAKCHHSX B 3330paX 3 KOKY-
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XOM MaroTh MOXKJIMBICTbh BIATMHATUCA (pUC. 2, B), 3aM00iralouu pyiHyBaHHIO 3€pHA Ta IHTEH-
CHUBHOMY 3HOIIIYBaHHIO BJacHOI nepudepiiiHoi YyaCTUHHU.

BucHoBxku

1. BcranoBneHo, 110 HaAWOUIBII IHTEHCUBHO MPOIIEC 3HOLITYBAHHS MPOTIKAE HA KyTOBIN
nepudepiiHii YaCTHHI BUTKIB 3 TOCTYIOBUM 3MEHUIEHHSM I10 MIpi IEPEMILIEHHS J10 Bally I'BH-
HTOBOTO PO0OOYOr0 OpraHy.

2. OcHOBHMM (aKTOPOM, IKUI HETaTUBHO BILUIMBAE HAa €(PEKTUBHICTH POOOTH IIHEKOBUX
KUBUJIbHUKIB € 30UTbLICHHS 3a30py MDK KOPITYCOM Ta 'BUHTOM BHACIII0K IHTEHCUBHOTO 3HO-
IIyBaHHs OCTaHHIX. [liIBUIIIEHHS pecypcy I'BUHTOBHX POOOYUX OpraHiB MOXJIMBO JOCSITH
KOHCTPYKTUBHO-TEXHOJIOTTYHUMH METOJIaMU IIpH cTad1113a11ii 3a30py B palllOHAJIbHO JOMYCTHU-
MHUX MEXKax.
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Summary

Kulykivskyi V. Increased working life of the screw feeders

Screw working bodies of agricultural lands are in the difficult conditions of interaction with
the grain material, which in its structure contains a number of abrasive particles.

Monitoring the deterioration screws indicate unevenness of its distribution as radially di-
rected coil and the length of the screw.
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An important parameter in the screw feeders is a gap between the casing and development.
This option is the most variable as a result of processes of deterioration turns grain mass. From its
size depends on the basic performance of the auger. Of particular importance for this option is
augers for agricultural purposes where its value depends on the degree of injury when transporting
grain and mixing. Study of wear turns feeder grain weight to improve their durability, saving effi-
ciency is a scientific challenge that requires additional experimental studies for its decision.

For the rational design of building the most responsible of the working surface of the
screw — round the periphery is important to analyze the efforts acting on it.

Immediately these efforts arising in the gap between the coil and casing, causing destruction
of particles of grain and lead to intensification wear round the periphery.

Artificial forms spiral toward axial movement of the masses transported allowance helps
create his material as reserve for wear, thereby stabilizing the intensity of wear process without
increasing size of the gap cover.

A similar effect, but by applying an additional layer of material is achieved at strengthening
the periphery of the spiral screw. In this case, in addition to using a constructive factor appropriate
to reduce the intensity of wear and increase durability loop through the use of wear-resistant sur-
facing material.

Key words: screw working body, dynamics wear, resource, screw feeder.
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