lesko le. Po3wupeHHsI mexHO/I02iYHUX MOXsiueocmel 28uHmMosux KoHeeepie / esko ls., [a4yH A.,
Jlro6adviecbkull P. // BicHuk THTY. — 2012. — Tom 67. — Ne 3. — C.143-150. — (MawuHOG6yOdyeaHHs,
aesmomamu3sauyisi aupobHuymea ma npouyecu MmexaHi4Hoi 06po6ku).
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TepHnoninbcokuu HayioHATbHUU MeXHIYHUU YHigepcumem imeni leana 1lynios

PO3IIUPEHHS TEXHOJOTTYHUX MOKJIUBOCTEU 'BUHTOBUX
KOHBEC€PIB

Peztome. Haseoeno nosi munu KOHCMPYKYii 26UHMOBUX KOHBEEPIS 3 POUUPEHUMU MEXHONIOTUHUMU
MOHNCTUBOCIAMU 011 MPAHCNOPMYBAHHSA, BEHMUNAYIT, 3MIULYBAHH, 360J0JCEHHA MA THWUX onepayii. Busedeno
AHANIMUYHT 3A7edHCHOCME Ol GU3HAYEHHST KOHCPYKMUGHUX, KIHEMAMUYHUx i MeXHONO2IYHUX napamempie
3anPONOHOBAHUX MOOUDIKAYIU 26UHMOBUX KOHGeepis. [Ipedcmaesieni KOHCMPYKYIL 3aXuueHo OeKnapayitiHumu
nameHmamu Ha KOpUcHi mooeni Yxpaiuu.

Kniouoei cnosa: 26unmogi kongecpu, npoOyKmueHicmv, HOMYICHICHb.

I. Gevko, A. Dyachun, R. Lyubachivskyy

EXPANDING OF THE SCREW CONVEYORS TECHNOLOGICAL
CAPABILITIES.

Summary. One of the prerequisites of high competitive ability of enterprises is the further improvement
of structural and technological parameters of screw conveyors with advanced technological features that
promotes productivity and work quality, as well as requires a fundamentally new approach to the creation and
use of highly efficient energy-saving technical systems.

New types of designs of screw conveyors with advanced technological capabilities for transportation,
ventilation, mixing, grinding, moisturing, squeezing of juice and other operations are proposed.

The characteristics of screw conveyors is that in their design the new types of mechanisms were
introduced such as the principle of vibration during transportation to avoid dead zones, which reduce conveyor
productivity, increase power consumption and reduce transportation process.

The design of conveyor with gear-lard mechanism that provides a significant improvement in the
quality of mixing is proposed.

New designs of screw conveyors with improved technical and economic parameters based on the
principle of centrifugal and gravitational action, design versatility with the ability to perform multiple
operations are available now. Analytical dependences to determine the performance of screw conveyors with
regard to the physical and mechanical properties of transporting materials, construction features of additional
nodes and kinematic and technological parameters are developed. Analytical expressions for calculating the
structural parameters of the mechanism of larding the screw conveyor with gear-lard mechanism are analyzed
as well as the screw conveyor of a mixer with closed-cycle operation. Analytical dependences for determining
the minimum angular speed of rotation of conveyor gear-lard mechanism, are developed as well as the
analytical dependence for determining the cost of power consumption of the proposed modifications of screw
conveyors.

The proposed designs of new types of screw conveyors for various additional manufacturing operations
are patented.

Key words: screw conveyor, productivity, power.
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Q, — IPOAYKTUBHICTH 3MilllyBaua, MM’/C;

@ — Koe(dilieHT 3alOBHEHHSI MI)KBUTKOBOTO 00’ €My TBUHTOBOTO POOOYOTO OpraHy;

k; — KoediLieHT, SIKUIl BpaxoBye 3MiHY IPOJYKTHBHOCTI TPaHCIIOPTYBAHHS BiJl IIPOCHUIIAHHS Yepe3 IPOMIKKH Ta
MepeKUJaHHs CyMIllli Yepe3 TBUHT IJIsl HAXWJICHHX TPAHCIIOPTEPIB;

@ — KyTOBa MIBUJIKICTh TBUHTOBOI'O pOOOYOr0o Oprany, paju/c;

D — 30BHIIHIN AiaMeTp TBUHTOBOTO POOOYOT0 OpraHy, MM;

d — BHYTPIIIHINA AiaMeTp TBHHTOBOTO poOOYOTO OpPTraHy, MM;

T — KpOK TBUHTOBOTO POOOYOI0 OpraHy, MM;

V — MakCHMaJTbHHIA BMICT 06’ €My MaTepiay B IepeaBalbHO-TIEPECHITHOMY MEXaHi3Mi, MM’;

b — mmprHa 3aNIOBHEHHS MaTepiajoM IiIHIMaJbHO-TIEPECUITHOTO MEXaHI3MYy B3JJOBXK HOT0 0Ci 00epTaHHs, MM;
a — TOBXMHA XOP/IM 3alI0BHEHOT YaCTHHH IMJIIH/IpA ITiJHIMAILHO-TIEPECUITHOTO MEXaHI3MY, MM;

R — paaiyc nuitiHApa niAHIMaIbHO-NIEPECUITHOTO MEXaHI3MY, MM;

0. — TIOJIOBMHA KyTa OXOIUICHHS XOPI¥ [MJIIHAPA MiAHIMaIbHO-IIEPECUITHOTO MEXaHi3My, pax;

h — BUCOTa 3aIIOBHEHHSI MaTEpPiaioM IiIHIMaIbHO-TIEPECUITHOTO MEXaHI3MY, MM;

S — KyT Haxmry poOOYHX OpTraHiB 3MilTyBada, paj;

@; — MiHIMaJIbHAa KYyTOBAa MIBUIKICTH 00EPTAHHS IiIHIMAIILHO-IIEPECUITHOTO MEXaHi3My, pay/c;

ky — xoe(illieHT POTOPLIHHOCTI;

k; — xoe(illieHT IepecuITaHHsg MaTepialy B MIJIIHIPI;

V3 — MiXKBUTKOBHiT 06°€M TBHHTOBOIO POGOUYOrO OpraHy, MM;

W — KoedillieHT, 0 BPaXOBY€E BIAXUICHHS LIBUIKOCTI NEPEMILIIEHHs MaTepiany Bifl CepeIHbOI IBUIKOCTI;
0, — KyT HaXWIy BUTKa IIHEKa, Ipa;

4 — KOe)IIieHT TepTa MK MaTepiaioM i IITHEKOM,;

¥ — 00’€MHa Bara BaHTaxy, KF/MM3;

k4 — KoediLlieHT, 1110 BpaxOBY€ KYT HaXWITy IIHEKa;

m — KUTbKICTh IUKJIIB 3MIlllyBaHHS MaTepiany;

N — OTyXHICTh 3MilIyBaHH: MaTepiaity, Br;

k,, — KoedilienT, o BpaxOBye BUTPATH HA NIEPEMIIyBaHHS MaTEpiay;
k, — xoe(illi€HT, 110 BpaXOBY€ HETOYHICTh BUTOTOBJICHHS LIHEKA;
k, — xoe(ilieHT, 1[0 BpaXOBY€ KOHCTPYKTUBHI OCOOIMBOCTI 3MilllyBaya;

. . 2

g — IPUCKOPEHHSI BUTLHOTO MamiHHsA, M/C”;

H — Bucota miiHIMaHHS BaHTaXy, MM;

ks — xoe(illieHT, [0 BPaXOBY€E BTPATH Ha TEPTS 110 TOBKUHI TpaHCIIOPTEPa;
L — noBxHHa LUIAXY 3MILIYBaHHSI, MM.

IMoctanoBka mpoOJjemu. OaHI€I0 3 TEPEeAYMOB BHUCOKOI KOHKYPEHTHOI 3IaTHOCTI
HiJIPUEMCTB € TIOJAJbIIEe BIOCKOHAJICHHS KOHCTPYKTHBHHX IapaMETpiB MPOMYKINi, sKa
BUTOTOBJISIETHCS, IO CIPHUSE 3POCTAHHIO MPOAYKTUBHOCTI, MIJBUIICHHIO €(EeKTHUBHOCTI,
MOKPAIIEHHIO SKOCTI MPOJYKIII Ta BUMAarae MpUHIMIIOBO HOBUX IMiJIXOJIB JUIsl CTBOPEHHS I
BUKOPHUCTAHHS BUCOKOE(PEKTUBHUX PECYPCOOIIATHUX TEXHIYHUX CHCTEM.

['BUHTOBI KOHBEEPHU 3aCTOCOBYIOTHCS y PI3HUX Taly3sIX HAPOJHOTO rOCIOAAPCTBA IS
TPaHCIOPTYBAHHSI, 3MIIIyBaHHs, TOAPIOHEHHS, COPTYBaHHS Ta BUKOHAHHS IHIIMX OIEpaIliid.
BaxxuBUM MUTAaHHSAM MTPOSKTYBAHHS TBUHTOBHX KOHBEEPIB € PO3IIUPEHHS X TEXHOJOTIYHUX
MO>KJTMBOCTEH, YIOCKOHAJICHHS X KOHCTPYKIIIi i pO3pOOICHHS METOAMKH 1X PO3PaXxyHKY.

AHaJi3 ocTaHHiX JochaigxeHb, Ta myOaikamiii. OCHOBM  KOHCTPYIOBAHHS,
MPOEKTYBaHHS Ta JIOCIIIPKEHHS TBHUHTOBUX KOHBEEPIB 3akKjanM Taki BueHi: A. BimenOaywm,
P.Mop, M. laakBeptc, /I Jleiici, FO.I. MapkoB, A.M. JlacroBueB, [I'. Illenkens,
B. IlITepOauek, I''T". Komenes, P.B. Topsnep, M.B. Te0iH, J1. Mak-KenbBi,
P.M. Poratuncekuii, I.b. I'eBko Ta inmi [1, 2, 3]. IIpore po3poOieHHS KOXKHOI OKpeMoi
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Monu(dikamii TBUHTOBOTO KOHBEEpa Mae€ CBOI creuudiky ocoONMBO MpU HAAAHHI iM
MOJIJIMBOCTEH BUKOHAHHS JIOJaTKOBUX OIEpalliid, O 3YMOBIIOE MOTPeOy B 1X MOJAIBIINX
JOCIIJKEHHSAX 1 KOHCTPYIOBAHHI.

MeTor 1aHoi po0OTH € TIPECTABICHHS HOBUX KOHCTPYKII TBHHTOBHX KOHBEEPIB 3
PO3MIMPEHUMHU TEXHOJIOTITYIHUMH MOMITUBOCTSIMHU.

Peaunizanisi podoru. Ha ocHOBI siTepaTypHO-IATEHTHOTO TOIIYKY, a TaKOX Ha 0as3i
PE3YJIBTATIB MPOBEACHUX EKCIIEPHUMEHTAIBLHUX JTOCIIHKCHb PO3POOJICHO 1 3aIIaTEHTOBAHO PSiJT
KOHCTPYKIIA TBHUHTOBUX KOHBEepiB (Tabi. 1) 3 pO3MIUPEHUMU  TEXHOJOTTUHUMHU
MOYJIMBOCTSIMH, 1110 3aXHILEHI JIeKIapalifHIMHU TaTeHTaMu Y KpaiHu.

3aranpHy OpPOAYKTUBHICTH 3MmimryBaya Ne2 (mar. Ne 62656) Q, Bu3HadaeMo 3a
3aJIeXKHICTIO

——4”"18”T(D2 ~d?). (1)

;=

Jlnia cTabinbHOT pobOTH 3MilTyBaya HEOOX1IHO, 100 00’eM Marepially, SKUi MOCTyIae
13 TBUHTOBOT'O POOOYOro OpraHy 3a OJMHHI0 Yacy OyB MEHIIMM a0o0 JOpIBHIOBAB 00’e€My
marepiany, SKUi TPaHCTIOPTY€ETHCS i THIMAIbHO-NIEPECUITHIM MEXaHI3MOM.

MakcumansHHi yMICT 00’eMy Marepialy B IepelaBabHO-TIEPECUITHOMY MEXaHi3Mi
BIJIMIOBiTa€ 00’€My 3pi3aHOTO MIIIHAPA I KyTOM [, IO JOPIBHIOE KYTY HAXWIY POOOUMX
oprasiB 3MinryBada. [leit 06’em Bu3Ha4aeMo 3a HOPMYIIO0

b-|a(3R* ~a’)+3R%a(h-R)|
3h '

V=

)

Jliia ctabinbpHOi poOOTH 3MillyBaya HEOOX1IHO, 11100 00’eM MaTepialy, SIKUH HAJIXOAUTh
13 TBUHTOBOT'O POOOYOro OpraHy 3a OJMHHI0 Yacy OyB MEHIIMM a0o0 JOpIBHIOBaB 00’e€My
marepiany, SKAi TPaHCTIOPTY€ETHCS i THIMAIbHO-IIEPECUITHIM MEXaHI3MOM.

JIOBXKHMHY XOpJX 3allOBHEHO! YaCTUHU LWIIHPA IMiTHIMAIBEHO-TIEPECUITHOTO MEXaHI3MY

a=~2hR—h*. (3)

ITomoBuna KyTa OXOIUICHHSA XO0pAnu I_II/IJ'IiHI[pa Hi,Z[HiMaJ'ILHO—HepeCI/IHHOFO MeXEIHiSMy

h
o= arccos(l—;]. 4)

BU3HAYAEMO 32 (HOPMYII0r0

[upuna 3am0BHEHHS MaTEpialoM ITiIHIMAIbHO-TIEPECUITHOTO MEXaHi3My B3JJOBXK HOTO
oci o0epTaHHS

b= ,h . (5)
sinf
[Tincransroun hopmynu (3—4) y popmyny (2), orpumaemo
V2hR— 1 (3R* —2hR+ 1* )+ 3R arccos(l —h)(h ~R)
R
V= . : (6)
3sin
Tabmums 1

HoBi KOHCTPYKIIi1 TBUHTOBUX KOHBEEPIB 3 PO3MIMPECHUMHU TEXHOJIOTTUHUMH
MOXKITHBOCTSIMU
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Ne 3/

3arajapHHi BUTJISLA TBUHTOBOI'O KOHBEEpPaA

IlaTenT

1

3

rustey gl
T
witiien\9 T

63760,
25.10.11,
Or0JI.

Ne 20

62656,
12.09.11,
0r071.

Ne 17

62633,
12.09.11,
0r071.

Ne 17
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MiHiManbHy KYyTOBY HIBUAKICTE OOEpTaHHS IMiJHIMAIBbHO-IIEPECUITHOTO MEXaHI3My

BH3HAYAEMO 32 (HOpPMYII0r0
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ko

7
A ()

2

KoedimienT mpornopiiitHocTi k, BU3Ha4Ya€ CHiBBIAHOMICHHS MiXXK MI>KBUTKOBHM 00’ €MOM
IBUHTOBOTO POOOYOro OpraHy V3 Ta MakCUMaJbHHUM 00 €MOM 3allOBHEHHS IiJHIMAaJIbHO-
NIEPECUITHOTO MEXaHi3My 1 BU3HAYAETHCS 32 (OPMYJIIOO

k, === (8)

Tonxi HEOOXiTHA MiHIMAIbHA KyTOBA MBUIKICTh O0EPTAHHS IiIHIMAIEHO-IIEPECHITHOTO
MeXaHi3My

3(pk1a)Tsin,B(D2 ~-d? )

w = . (9)
(4 2hR - W (3R2 —2hR+h ) + 3R2arccos(1 —Zj(h - R)j k,

3aranpHy IpOAYKTHBHICTB 3MimryBadiB Ne3 (mat. Ne62633), Ne6, No7, Ne§ Bu3HauaeMO
3a (opmyIoro
3

. . D
0, = l//(p(l +4/1-¢ ) sing, (cosa1 — using, )7[16—(0 vekk,. (10)
m
[ToTyxHIiCTH 3MilTyBaHHS MaTepiany
N =k, kk,0.g(H+kL). (11)

BucnoBku. Po3po0ieHO 1 TIpeaCcTaBIeHO HOBI KOHCTPYKIIi TBUHTOBUX KOHBEEPIB 3
PO3IIMPEHUMH TEXHOJIOTTUHUMH MOXKIIMBOCTSIMH, SIKI 3aXUIICHO JCKIapalliiHIMU MTaTeHTaMU
Vkpaiau. BuBeneHo aHamITHYHI  3QJIEKHOCTI A BHU3HAYEHHS  KOHCTPYKTHBHUX,
TEXHOJIOTIYHHX 1 KIHEMaTHYHUX TNapaMeTpiB po3poOJeHUX KOHCTPYKLIA TBUHTOBUX
KOHBEEPIB.

Conclusions. New designs of screw conveyors with advanced technological
capabilities, patented in Ukraine are developed and presented. Analytical dependences for
determination of structural, technological and kinematic parameters of the developed designs
of screw conveyors were established.
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