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Summary

UCC 631.31.001.5:331.3.004-155.4

Technical and technological solutions for reduction of energy
requirement for soil tillage / A.A. Vilde, A.A. Rucins, S.A. Cesnieks

This survey presents a brief review of theoretical and experimental research
carried out during the latest decades in soil tillage energy requirement and the
technical devices for its reduction. It is clarified that the draft resistance of the
machine operating parts and the corresponding soil tillage energy requirement
depend on two types offerees acting upon them: on the forces determined by
soi) mechanical properties (hardness, durability), and on the forces caused by
ohysical properties (gravity and inertia forces, friction and adhesion) of soil
The mathematical methods and computer algorithms have been worked out
for the simulation of soil tillage processes, which allow calculating the forces
acting upon the machine operating parts and their optimal design for qualitative
soil tillage with minimum energy consumption. It has been found out that the
specific draft resistance of soil tillage machines and the required energy
‘consumption for tillage are mainly determined by the values and variations of
the share cutting resistance, the resistance caused by the weight of the strip
to be lified, the inertia forces, soil adhesion and the weight of the machine
itself depending on the design and parameters of the operating parts, the
working speed, mode and conditions. On the basis of the research materials
efiicient energy and cost-saving soil tillage technologies and machines have
been substantiated for the work at increased speeds (9... 12 km/h) under the
Baltic conditions that provides the yield growth 3...20%, fuel economy 14...30%,
increased 15...30% labour efficiency and expenses decreased by 20%.

Key words: fundamentals of soil tillage theory, energy consumption for
soil tillage, energy saving tillage, fuel consumption, tillage costs.
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VJIK 621.87

PO3PAXYHOK HA MILUHICTb FBUHTOBUX
CTPIYOK 3ArotTOBOK

L.b. I'egko, KaHA. TEXH. HayK,
O.JI JIawmyk,
Teproninbchkuit nepxaBHuit TEXHIYHMIA yHiBepcureT imMeni IBana [Tymos

IIpusedeno pesynomamu cunogux Xapakmepucmuk i po3spaxyHkié Ha
MIYHICIb 26UHMOBUX CIMPIYKOBUX 3A20MOBOK 3amiuyeayie cunkux mamepi-
anig. Busedeni ananimuuni 3anesicnocmi eusnavenns KOHCMpPYKmMug@Hux na-
pamempie 26UHMOGUX CMPINKOBUX IMiULy8aHIs.

Beryn. I'BHHTOBI cTpiuKs 3HAKILIM ITHPOKE 3aCTOCYBaHHS B ManuHo0y-
JBaHHi, a TaKOX MOXYTh MaTH IIHPOKE BHKODHCTaHHA B CUIBCHKOiOCIIO-
AapCHKOMY, Xap9OBOMY i iHIIMX raJTy3sX MallMHOOYXyBaHHA 11 TPaHCIOPTY-
BaHHS | 3MilIyBaHHS CUIIKHX MaTepianis.

Binomi cnioco6u BUroToBNEHHS IBUHTOBHX CTPI4KOBHX poboynx oprauis 3
TIOJNIOCH NPH AKOMY KiHEWh TOJNOCH 3aKPiIUIOIOTh T4 HABUBAIOTH CTPIYKOBY
T0I0CY Ha NPUBIAHKH BaJ, AKOMY HAJAIOTH 06EPTOBHIA pyX i nepeMilLieHHS B
OCBOBOMY HANPAMKY IOJaqi 3a/1aHiM KpoxoM. I1pi soMy 06THCKYIOTD Mo-
J10Cy NO 30BHIIHBGMY JliaMeTPy OOTHCKHMM POJIMKOM i Hamami YKOPCTKO 3aKp-
IIUTIOTOTH IEPEMHYKH JI0 TIOJIOCH B KLIBKOCTi Ha OJTHH KPOK, HaNpHKIa/, TpH
abo Ourble MepeMHYOK, MONPAB/a CHIOBHMIT PO3PAXYHOK, a caMe POz paxyHOK
Ha MIUHICTh TBHHTOBHX CTPiYOK 3aMOTOBOK TaKOT CKIIAHOT xoudirypanii mpo-
BOJIMITH I10 COPOLIEHIH METOQUII].

B uiitepatypi Mano ysarm npuninserscs nuranmo Ha pO3paxyHOK Ha
MIUHICTh TBHHTOBHX 3ar0TOBOK, ILO 3aTPy/Hs€ e(eKTHBHE BUPIIIEHHS MATaHb
AK B TEXHIYHOMY, TaK i B €KOHOMIYHOMY IUTaHi.

IlntannamM pospaxyHKy Ha MilHICTs FBHHTOBHMX 3arOTOBOK TIpUCBAYEHi
pobot# [1, 2], oxHax uimit psx MATaHE i€ He BACBITIEHO

PoboTa BHKOHYETBCS B paMKaX MPHOPHTETHHX HaNpsAMKiB PO3BUTKY Ha-
YKH i TexHikH « HoBiTH TeXBOMOTi] T2 pecypco3bepirarodi TexHoJIOTIT B mpo-
MHCJIOBOCTI, €HEPTETHITi Ta arpOIPOMHACIOBOMY KoMILIeKci Ykpaina» na 2002—
2005 pp.

MeToio po6oTH € po3paxyHOK CHIIOBHX XapaKTEPHCTHK i 3MEHIIEHHS 3y-
cHILIA POPMOYTBOPEHHS Ta COOIBAPTOCTI BUTOTOBIEHHS CTpiuKOBHX po6OUMX
OpraHiB 3 MOJIOCH.

Buknan ocnoBHoro marepiasy. Cnocié BUroToRNIEHHS CTPIYKOBHX Cliipa-
Jel 110Xa3aHO Ha pHC. | — KPECICHHA [I0J10CH (3arOTOBKH) 3 IIepeMUYKaMH,
PHC. 2—— TEXHONOTIYHA CXeMa HABMBAHHS CTPIYKOBHX cripanei uHeKxiB.
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Puc. 1. erCﬂeHHﬂ 3aroToBKHM 3 NMepemMHYIKamH.

ITonoca s naBuBaHHA HIHEKIB BUKOHAHA Y BUIIAAL CTpiuky 1 i nepemu-
YOK 2, 110 MPE/ICTaBIAIOTh €Ny nosiocy. KinbKicTh IepeMU0K BU3HAYAIOTh B
3QJIeKHOCTI BiJI 1iaMeTpa Basa i IMPUHH CTPivkH. J{yis MayMx giaMeTpis Bana ix
BHOMPAIOTH B KUTLKOCTI, HATIPHKJIAJL, TPHOX, /IS BEJINKHX — YOTHPH i Onblie.
IlIupuna monocu a i nepeMH40K S BU3HAYAIOTHCSA 3 YMOBH 3abe3nedeHHs
MIIIHOCTI ITHEKa, a BUCOTa b — 3 yMOBHU TEXHOJOTI4HOCTI KOHCTPYKUIi i TEXHi-
YHMX BUMOT.

Ha puc. 2 3006paxeHa TeXHONOTYHa HaJla/lka HAaBMBAHHA CTPiYkH 1 3 nepe-
MHYKaMH 2 Ha IPUBLAHMI Ban 3. 3aTHCK KiHUA CTPivky 1 31iHCHIOETCS Bifo-
MHMH criocobamu 10 ¢uianis 4, sKMi BCTAHOBJICHO Ha NMPHUBIAHOMY Baiy 3,
ocTanHiif 06epTaeThbesi HABKOJIO OCH | MA€ 0CLOBE NMEPEMILIIEHHS PiBHE KPOKY
cripani. IIpATHCK CTPiYKH i EpeMHYOK 2 JI0 PHBOIHOIO Bajia 3/{ifCHIOETHCH
NPHUTHCKHUM POJIMKOM 5 3 (POPMOYTBOPIOIOUOIO KAHABKOIO 6, AKHii BCTAHOB-
JIEHHMH J10 OCi IPHMBIIHOTO Bana 3 mi/i KyToM (—- piBHHM KyTy ILiIiOMYy IBHHTO-
BOI JiHii wHeka. ITpuruck ctpiuky 1 110 30BHiNIHBOMY i AlamMeTpy i 1T dikcaltis
3 6OKOBHX IOBEPXOHE 3CHIOETHCS TOPLIEBEMH NIOBEPXHAMH 6 POJIHKa 5.

TeXHONOriYHNI NPOoNeC BUTOTOBJICHHA CTPIUKOBOI cllipasni iHeka
3MIHCHIOETCS HACTYIMHAM YHHOM.

Kineus ctpiuku 1 )opcTko Kpinuthes 1o ¢nanis 4 BInoMuMH criocobamu,
a 3BEPXY IPHTHCKYETHCS OOTUCKHUM POJIMKOM 5 MiJl KyTOM @, BKJBOYAEThCA
BEpCTAT i oﬁepTOBux PYX IlepeiaeTbesl Ha MPHBiAHKI Ban 3. IIpu IIOMY CTpiYKa
1 CKpYHyeThCs i nepeMHKaMu 2 noTHKaeThes 0o Baia 3 mig kytom (. Ilicns
1(HOTO 3 JIPUBIIHOIO Bajia 3HIMA€EThCs (uraHelp 4, a TAKOXX rOTOBMIT TBHHTOBHI
CTpiuKoBHii pob0YHii Oprat 3 ONOPH.

B pe3synbrari ekcniepMMEHTaIbHUX IO CITiIDKEHb BCTAHOBJICHO, 10 110 3all-
POIIOHOBaHIH CXeMi BHFOTOBJIEHHS CHipaJIi urHeka (pHc 2.) MOXJIMBa HaBHBKa

crpivok 3 Binnomennam —— = 15...20, ne B— 3aranpna mupusa crpiuky,
H,
H  -—TOBIMMHA CTPIYKH.

202




RN T T ST T e T e S S ST T =

5
1 23 4
A
) N
. yam AN

2 Bunb |

NI/ @@

B) _ r)

Puc. 2. Texnonoriuna Hanaaka nasusamHs CTPIYOK i3 nepemuyKamm:
a, 6 — TexHonoriYHa CXeMa HaBMBaHHS CTPIYKOBMX cripanes LHeKis;
B, I' — KOHCTPyKUis reurHrosoro po6o4oro opraHy 3MilyBaya.
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BepxHs IPAHULL LHOTO BIXHOIIEHHA 0OMEXYEThCS MOKIIMBUMY Jedop-
MaliisiMM 30BHIIIHIX mapis. Bucota nepeMuyku b BUOMPAETLCS B 3JIEXKHOCTI
BiJl yMOB po60TH LIHEKa, ayie He Oinbie B/2.

KinbKicTh NEpeMHYOK /1 HA OJIHH KPOK CITipati BUOUpaloTh B Mexkax 3....5, a
UHPHHY NePeMUYKH S — 3 yMOB 3a0e3MeyeHHs MILIHOCTI PH 3rHHi:

T]‘Z
[0;7]2;”,—:@33, (1)

32

zte [0,] — H01yCTMME HaNPy>KeHHs PH 3THHI, 3ANEKHUTH Bi MaTepiay C rpmxﬂ
i itoro 06po6ku; 7 — 3THHANbLHUI MOMEHT 110 Jii€ Ha MepemMH'kH B npoueci
06pobxu; W — MOMEHT Oropy NMepeMHUKH IMpH 3THHI; n — KiJBKICTB nepe-
MUUOK Ha OTH KpOK cripati.

SH, : .
W =——",
6
3BifcH mMpHHA IepeMuyxu Oyne piBHa:
67,
e e
o Jns - W
BincTadb Mix nepeMuyKaMH | BH3HAYAEMO i3 PiBHAHHA:
2mr —nS
b=y @
n

Jie ¥ — pajiiyc ONpPaBKH, Ha AKY MPOBOIUTECS HABMBAHHSA CTPIYKH.

B mporeci excrutyaTauii mHeka 1Mo HOpMaJli 10 BUTKA JIi€ pO3NpHALIbHE
HaBaHTaxeHHa g(H/MM), 1110 BUHHKAE B pe3yIbTaTi TPAHCTIOPTYBAHHA CHIIKHX
MarepiaiB.

Taky cXeMy.MOXHA PO3ITIAATH, K KOHCONBHY OaKy, 3aeMIIEHY OHUM
KiHleM, Ha iHnIoMy KiHLi Ko Jii€ 30cepe/pKeHa cita P Ha Biictaui B/2.
Tobro 6ynemo Martu:

B
T, =kP—, )

2
e K— xoediieHT po3npu/lieHHs Marepiany no mupui crpivky, K= 0,6...0,8.
P=gB. : ©6)
Paniyc Hefirpanbroro mapy fedopmaiii o) OpH BiloOMOMY BiIHOIIEHH]

B

i 3 - ey 0L
IIMPHHH CHIpaJIl 10 N0YaTKOBO1 INMDHHU 3aroTOBKH ﬁ == B MOXHa BU3Ha-

YHMTH i3 yMOBH ITOCTIHHOr0 06’ €My €NeMEHTapPHOT YaCTUHM /IO | MICIA THYTTA:
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* JUI 4aCTUHH Oe3 HEPEMHM KU

po =820, (VR +r B @

Ae p, — paaiyc UEHTpa Bard CiYeHHs NPH 3MiHi TOBUIMHHM cripani; R —
3OBHIHIH pajiiyc BUTKA; ¥ — BHYTPIMIHIN paiyc BUTKA;

* U1 YaCTHHH i3 NEPCMHUYKOIO:

pm:ﬂz[ch/(\/E+\/;)]z- (8)

Paniyc nefiTpanbHOi oBEpXHI HANPYKEHHS:

* JUIS YACTUHH i3 NEPEMHUUKOIO:
Py =~NRr [1 -0, /(zﬂr "Ogo )] ©)

* JUIA 4aCTHHH De3 NEPCMHAYKH:

pu =R +D)|1-0, /28, -0, )], (10)

A€ 0, — IrpaHKWYHE 3HAYeHHs palialbHUX CTHCKYIOUHX HAlPY)KeHb Ha ONpaBIli;
ﬂr — KOG (DILIEHT, 110 3AIEXKHTH Bill BiIHOLICHHS FOJIOBHUX HANPYXKEHb; Oy
€KCTPamnoJlipoBaHa rpaHuUsA TEKYIOCTi.

BucHoBku

1. B crarri npuBe IeHHi 0CHOBHI IPUHIMIM PO3PAXYHKY Ha MiLIHICTb I'BHH-
TOBHX CTPIYKOBHX POGOMHX OprauiB ckiaaHoi koHdirypauii 3 pagiansHumu
nepeMHYKaMH.

2. 3anponoHoBauwmii CIIOCiG 103BONMB MiBUIMTH AKICTH 06POGKH i 3
MPH3BIB 110 3MEHILEHHA COBIBAPTOCTI BUTOTOBIEHHS i 3ycHuIs GOPMOYTBO-
peHHs.

3. 3anponoHoBaHHii THI CTPIYKOBOrO po6OYOTo OpraHy MEeHII METANOE-
MKuii | Mae MEHLTy Bary B OPiBHAHHI 3 CylUILHIMU IBHHTOBUMH OpraHamH.
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Summary
UCC 621.87 ;

Account on durability of screw tape preparations are deduced // 1. Gevko,
O. Lyashyk

Is given results of the power characteristics and account on durability of
screw tape preparations. The analytical dependences for definition of design

parameters screw tape mixers
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