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OBIPYHTYBAHHS ITIAPAMETPIB YHIBEPCAJIbHOI JIbOHO3EUPAJIbHOI MAIIIMHUA

VY craTTi NpOBOIUTHECS OOTPYHTYBaHHS! KOHCTPYKTHBHHX MapaMeTPiB LUIIXOM y3TO/DKSHHs poOOTH 3MIHHUX 1
NOCTIHHUX MeXaHi3MIB YHiBepcaabHOI J1bOHO30MpanbHOI MainHU. [100yZOBaHO CXeMu 3MIHHHX MEXaHi3MiB Ta
OOIPYyHTOBaHO iX OCHOBHI MapameTpH. 3acTOCYBaHHA YHIBEPCAIbHOI JIbOHO3OMPAIBHOI MAIIMHH, SKa MOXKe
BUKOHYBATH B Pi3HI TepMiHH OKpeMi omepauii i MOXKe MaTH 3MiHHI anmapartH, J03BOJS€E YCYHYTH PHU3UKH 30UpaHHsI
JbOHY. 3aBASKM IIbOMY MOXXHA 3aCTOCYBAaTH 1 KOMOAWHOBHH, 1 pO3IUIBHIH cHOCOOH, IIO MiJBHIIUTE €(EeKTHBHICTH
BHUKOHAHHS 30MpaJbHUX POOIT. Y 3B’SI3Ky 3 IUM JOIJIBHO NPOBECTH JOCTIIPKEHHS 1 JOCHITHO-KOHCTPYKTOPCHKI
po6OTH 3 METOIO CTBOPEHHS JIEIIEBOI 1 TPOCTOI B eKCINTyaTallii Tb0HO030MPaIbHOI MAIIMHY 31 3MIHHIMH aliapaTaMi.

KnrodoBi cioBa: yHiBepcanbHa JHbOHO30MpaibHA MAaIlMHA, JBOH, OpadbHUM amapar, migOHpaIbHO-
HOBEPTAJIBHUI anapar, LKiB, POJIMK, Hac.

BCTYVYIIL

[lixg yac BCTaHOBJICHHS Ha JILOHO30MPAIbHY MAIIMHY MEXaHi3MIB ISl BUKOHAHHS TEBHHUX OIepallii
MOTPIOHO Y3TOAMTH MapaMeTpu iX 3yaro/pkeHoi podotu. ToOTo, MO0 00epTH IIKIBiB, sKi 3a0€3MeUyIOTh
gepe3 OpaibHI MMAacH pyX CTPIYKH JHOHY B 3MIHHOMY MEXaHi3Mi, OyJIM MEHIIMMH BiJ 0OEpTiB MIKiBIB
MOCTIMHUX BY3J1iB MaliuHu. Llel miaxin yHEMOXKIMBHTh HAarpoOMajpKEHHs CTeOe] JbOHY Ha HeOE3MeuHUX
MEPeXiTHUX JIITHKAX.

AHAJII3 JIITEPATYPHUX JAHUX TA IOCTAHOBKA ITPOBJIEMMU.

3 nmiteparypHoro orjisay [1-7] BCTaHOBIEHO, MO0 Ha BITYM3HSAHMUX MAalllMHAX HEMa BapiaHTIB
KOMILIEKTalii JTb0HO30MpaTbHUX MAalllH 3MIHHUMH MeXaHi3MaMH. A OT)Ke, BCTAaHOBIIOIOUM OpaibHui abo
niAOMpanbHO-NOBEPTAIOYMI amaparT MH MOXKEMO BHKOPHCTOBYBAaTH MAIIWHY M 30UpaHHS JIbOHY
BIJIMOBIHO 3a KOMOAHHOBOIO a00 PO3INBHOI TeXHOJoriero. Takuil MiaXi BUPIMICHHS NpoOieMu aae
MOJJIMBICTh €KOHOMIYHO BUTiJHIIIIE BUKOPUCTOBYBAaTH MOCTiiHI MeXaHI3MH JbOHO30MpaIbHOI MAaIIWHU.
Bonu 3aiiHsATi, KOoAM 111 pOOOTHM MAIIMHM BCTaHOBJICHO OpanbHUil amapaT i KoJd MigOUpanbHO-
MmoBeprarouuii anapar. ToOTO TiXK cami MMOCTIHHI MEXaHI3MH MaIllMHM I8 30UpaHHs JIbOHY 3aJisAHI i 4ac
KOMOAHOBOT 1 PO3IIJIbHOT TEXHOJIOTIT 30MpaHHs JILOHY.

HIJIb TA 3AJAYI JOCIILIKEHHSI.

3aBmaHHA JOCHIKEHHsS MOJSATaloTh B Y3TOKEHHI POOOTH 3MIiHHHUX 1 TOCTIHHHUX MeXaHi3MiB
yHIBepCcaIbHOI MaITMHM I 30MpaHHs JIboHY. s IT-OTO HaM MOTPiOHO OOTPYHTYBAaTH OCHOBHI MapaMeTpr
3MiHHUX OpajbHOTO Ta MiAOKUPaIbHO-TIOBEPTAIBHOTO aNlapaTiB Ta OCHOBHOI YaCTUHU MAIIWHHU.

PE3YJIbTATHU JOCIIIKEHD.

JIroHO30MpanpHa MammHa (prc. 1) CKIamaeThes 3 MOCTIMHMX 1 3MIHHMX MexaHi3miB. IlocTiiHi — 11e
MEXaHi3MH, IO IPAIOIOTH 1 32 KOMOAWHOBHM 1 32 PO3AUILHUM CIIOCOOOM 30WMpaHHS, a 3MiHHI MEXaHi3MHU
MPALOIOTh TUTBKHY 38 OJHUM 13 cioco0iB. Po3risiHeMo Terep, sIKi mapaMeTpy MOBUHHI OyTH Y paMy MaIlliHH 1 Y
MEXaHI3MIB, 1110 10 HEel MPUETHYIOTRCS, /IS TOro, 1100 MallliHa (CIIPaBHO) MpalioBaja i B OJHOMY, 1 B APYrOMY
BapiaHTi. [0 MOCTIHHMX MEeXaHI3MIB BIIHOCUTHCS: pama 1, KOJICHUH XiJ 2, MEXaHi3M IPUBOIY 3, MOMEePEUHHI
4 1 3aTHCKHMI 5 TpaHCIOPTEpH, OYiCyloUMi amapar 6, TpaHcmopTep Bopoxy 7 i po3ctunounuil mut 8. o
3MiHHUX MEXaHi3MIB BiJIHOCHTBHCS: OpaibHUI amapaT 9 3 moxinbHHKaMu 10, BiH BHKOPHUCTOBYIOTHCS JIS
KOMOAiHOBOI TEXHOJOTI, 1 MmiaOpanbHO-TIOBepTANbHUI anapar 11, 10 BHUKOPUCTOBYETHCS JUIS PO3JUTHHOT
TexHonorii. KpiruleHHs1 amapariB € po3’eMHe, 10 Ja€ MOXIIUBICTH JIeTKO pobuTn ix 3aminy. [lig dvac
MPOEKTYBAaHHS JIbOHO3OMPAIFHUX MAIlMH TPUAHATO paMmy, BHUKOPHCTOBYBAaTH SK KapTep, B SKOMY
PO3MIIIy€eThCS MEXaHI3M Iepeiadvi. 3 Imiel MPUYMHA MU paMmy HaIIoi MalldHA BHUKOPHUCTOBYEMO Yy BHTJISII
Kaprepa 1 po3MINyeEMO B HbOMY MEXaHi3M MpPUBOJY 3MIHHHX arapariB, BiH Ma€ Taki KOHCTPYKTHBHI
0COOJIMBOCTI:

1) mpuBoX anapaTiB 3AIMCHIOETHCS 3 YOTUPHOX BEAYUMX IIKiBiB, sIKi pO3MilLleHI Ha MpaBiil nepenHii (Bix
HaINpsIMKY PyXy MallliHH) CTOPOHI KapTepa JIb0HOKOMOaiiHa;

2) mpuBOJ] OpaIbHOTO anapary BUKOPUCTOBYE BC1 YOTHPH BeIydi IIKiBH;

3) Ha mpuBOA MiAOMPATHHO-TIOBEPTAIBHOTO arapaTy MOTPiOHO OJUH MIKIB (YETBEPTHI, KOJIH PaxyeMO
BIIPABO BiJl HANIPSIMKY PYXy MAIlIHH ).

JeranpHile marepiall, MO CTOCYEThCS MPUBOAY OpaibHOTO i1 migOMpalbHO-MIOBEPTAILHOTO arapara,

IIOAaHO HMUKYC.
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KoHuctpykrtii OpanpHOTO Ta mia0HpaIsHO-TTOBEPTAILHOTO almapaTiB TO3BOJISIOTHh IPOBOAUTH iX 3aMiHY
OMHOTO iHIUM. [ IIHOTO PO3’€IHYIOTH PO3’€MHE KPIIUICHHS Ta 3aMIHIOIOTH YETBEPTHM BEAydYH IIKIB
OpasipHOTO amapara (puc. 1) Ha IIKiB MiAOUPaIHLHO-TIOBEPTAILHOTO anapara.

N

Puc. 1 — Cxema 150HO30HUpaAIEHOT MAIITMHH 3 PO3POOICHUMHI 3MIHHIMHE OpaJIbHHM 1 IMiI0HpaTbHO-
MMOBEPTAILHUM arapaTamu: 1 — pama; 2 — KOJTICHUH Xif; 3 — MEXaHi3M MPUBOIY; 4 — TIOTICPETHHIMA
TpaHCHOPTEP; 5 — 3aTUCKHUI TpaHCHIOPTEP; 6 — OUiCyI0UHii amapar; 7 — TpaHCIIOPTEP BOPOXY;

8 — po3cTunoyHni muT; 9 — OpaneHuii anapat; 10 — noainsHuKy; 11 — migOupaabHO-MOBEPTAIBHUHN amapat

[Ilo6 30mpatu JbOH 3a KOMOAWHOBOIO 1 PO3AUIBHOIO TEXHOJOTiISIMH OAHIEI0 JILOHO30UPAIHHOIO
MaIlWHOI, TMOTpiOHO ii obnmamHath OpaidbHUM Ta MiIOMpalbHO-TIOBepTadbHMM amapatamu [1, 3]. VYV
OpapHOMY amapati 3 TOoNepedHUuMH piBdakaMu (puc. 2) omamH OpampHHA mac 10 oxorumoe Tpu OpanbHi
mkiBu 12 1 mkiB 17 Ta KOHTaKTye 3 BUBIAHUM macoM 11. bpanpHuil mac Tako)k OXOIUTIOE TPU BEXyUl IIKIBH 1
YOTHPHU NPUTHCKHUX Ta JIBA HATSHKHUX POJIMKU, TOMY JUISL HOrO MPUBOIY MOTPiOHO 301MBIINTH KYyT 00XBaTy
MacoM BeIy4Yoro MIKiBa, JJISl IIbOTO B 3alpPONOHOBAHOMY amapaTi MPHBOJA OpaNbHOTO Macy 3AIMCHEHO 3a
JIOTIOMOI0I0 TPhOX BEAYYHX INKIBIB 8 OJHAKOBOI'O AiaMeTpy, PO3MIIICHUX TOpu30HTaIbHO. Lle mo3Bosisie
301IBLIMTH KYT OOXBaTy LIKiBIB OpaJibHUM nacoM. Po3paxyHKH Takoro MexaHi3My HaBOISTHCS HIDKYE.

[IpuBon minOHMpanbHO-MOBEPTANILHOTO —amapaTta 3IiHCHIOEThCS BiJ Baly KpallHbOrO MPaBoOro
(ueTBepTOrO) BeAydOoro mkisa (puc. 3).

VY po3po0ieHiit TbOHO30MpaNbHIH MalliHI i Yyac arperaTyBaHHs 3 TpakTopoM kiacy tsru 1,4 ( 14 kH)
30BHIIIHIN Kpall Koii mpaBoro Kojieca YMOBHO CIIBIIAQJA€ 3 IOYATKOM IPHUBOAY OpalibHOTO amaparta, a
TOYHIIIIE, 3 KpaifloM MepuIoro Bey4oro mkKisa.

Jiis poGoTH migdupayda moTpiOHO, 1100 Kpait MpaBoro Kojeca TpakTopa OyB Ot CTEOIIOBOI CTPIUKH,
ajie KOJeco HE HaiKKajlo Ha Hel.

Ban Benyuoro mkiBa OpansHOro anapara tTouka O 3HaXOIUTBCA BiJl Kparo KoJiii TpakTopa Ha BiJCTaHi
L1i

d
:L—ia
4 2

ne L — nomxuHAa BeAYy40i YaCTUHU OpasibHOTO anapara (puc. 2):
L=4d,,+3A,

TYT d,, — AiaMeTp BEy4Oro LIKiBa OpanbHOro anapara (puc. 2); A — 3a30p Mk mkiBamu (A=20...30 Mm).
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Puc. 2 — Cxema po3pobneHoro 6panbHOro anapara: 1 — kaprep JIbOHOKOMOaiiHa; 2 — IMOJIbOBE KOJIECO;
3 — momepevyHuit TpaHCHIOPTEP; 4 — HANPABIIAIOYI IPYTKHU; 5 — O3’ €MHE KPIIUIEHHST; 6 — KPOHILTEHH;
7 — paMa OpajbHOTO anapara; 8 — Beayui mKiBy; 9 — moaiabHUKH; 10 — OpansHuii mac; 11 — BUBIIHUI 1ac;
12 — 6panbHi mkiBy; 13, 14 — npuTHCKHI poiuky; 15 — miaTpUMyroUi IpyTKH; 16 — HATSKHI POJTUKY;
17, 18 — mkiBu

3Bincu BiAcTaHb L piBHA:
l&:7d@+3A- (1
2
OnHi€ero 3 BUMOT J0 MAcOBOi MepeJayi HamiBIEPEeXpEeCHOro THITy € Te, 00 Kpail Habirarouoi BiTKH
nacy 3HaxXOJWBCS y IUIOLIMHI, SIKa JOTHKA€ThCA A0 BEIydyoro Ta BeAeHoro mikiBiB. Toai meHTp cumertpii
migoupada Oyae Ha BiACTaHi Ly BiJ Kparo KoJIii TpakTopa:

A 2
L=L--6+7 )

ne d, — maMeTp BEIy4Yoro IIKiBa IiAOMpalbHO-NOBEPTAILHOrO amapara (puc. 3); 6 — TOBIIMHA

HaniBnepexpecHoro naca (6 =8...12 mm) [2]; 4, — mmpuHa HaniBnepexpecHoro naca ( 4, =80...120 mm) [2].

Kpaii xonit
At mpaxmopa

!

Puc. 3. Cxema po3po0ieHOro miadnpaisHO-IOBEPTAILHOTO anapara:
1 — xapTep THOHOKOMOAMHA; 2 — TIOJILOBE KOJIECO; 3 — TIOTIEPEIHII TpaHCTIOpTEP; 4 — HAMPaBIIAIOUl
MIPYTKH; 5 — po3’€MHE KPITUICHHS; 6 — KPOHINTEIH; 7 — paMa Iia0oupaIbHO-TOBEPTAIEHOTO anapara;
8 — Beayunii mkiB; 9 — Beaenmii mikiB; 10 — TpaHcopTyBanbHuii nac; 11 — niaTpuMyroui npyTKy;
12 — muTOK-HampaBsifoda; 13 — JaHIIOrOBO-TIANBIICBUI TpaHCIopTep; 14 — omopHi Kojeca; 15 — muTky;
16 — 6apabanHi MeXaHI3MH MiA00pPY
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[Ticys miacTaHOBKM CKIag0BuX y hopmysu (1) 1 (2) orpumaemo, 110:
l,2=7d5"+3A—$—5+£- 3)
2 2 2
BpaxoByroum yMOBH, III0 MiJ 9ac MiA00Py CTPIdOK IEHTP CHUMETpii migdupadya MOBHHEH CITIBIAIATH 3
IIEHTPOM CHUMETpii CTeOJOBOi CTpPIUKH, OJCPKYEMO, MO 3alPOIOHOBAaHA KOHCTPYKINS TMiAOMpaIbHO-
MMOBEPTAIBHOTO arapara JO3BOJISIE MiAOUPaTH CTPIYKy JTHOHY IIUPHHOIO:
B<2L -A,, 4)
1€ A, — MIHIMaJIbHO JOIyCTHMA BiJICTaHb BIJ KOJIIi TPAKTOPA 10 CTPIYKH JIbOHY (A, =50 MM).

Bpaxosytoun ¢opmynu (3 i 4), mmpuna ctpiukn B Oyne matu BenumuumHy a0 1,1 M. YV geskux
BHITaJIKaX, Ty>KE PiIKO, MOXKHA ITOOAYNTH BIUCOKHUH JIHOH B SKOTO IIMPHUHA PO3CTEICHOI HAa JTHOHUIII CTPIUKH
MOXe moxXomuTh 1m0 1,4 M. B Takux BHIamkax PEKOMEHIYETHCS 3MINTyBaTH TOYKY KPIIUICHHS CHUII
KoMmOaliHa BIIHOCHO IICHTPY CUMETPii TpakTopa Ha z= B ;3 M BIIPAaBO, € , — 3MILIEHHS CHUIII KOMOaliHa,
By i B, — mmpuHa cTpiuky.

OBI'OBOPEHHA PE3YJIBTATIB JOCJIAKEHHS.

OTXe BUKOPHCTOBYIOUH TIOTIEPEIHI MOCITIIHKEHHS 1 IPUBEICHE MOXEMO Y3TOIUTH POOOTY 3MIHHHX
OpaJIbHOTO 1 MiAOMPaEHO-IOBEPTAIILHOTO alapaTtiB i OCHOBHOI YaCTHHM MAIWHU Ui 30MpaHHA JbOHY Ta
OoOTpyHTYBAaTH X OCHOBHI IapaMeTpH.

BUCHOBKHM.

3a BucHOBKaMU [4, 6, 7] poOoya MBUAKICTh MAIIMHU T Yac OpaHHs creOen cTaHoBuTh 2,01 — 2,58
M/c, a MBUAKICTH OpalbHOIO Taca vs =2,8 M/c. A 3a pexoMeHzamisiMu [5] poboda MIBUIKICTE MAIIMHU i
yac migOupaHHsA cTeOJIOBOI cTpiuku cTaHoBUTH 1,18...2,01 M/c 1 MIBUAKICTH MiAOHPaILHOIO TPAHCIIOPTEPa
v, =3,5 M/c. Buxoasum 3 1poro, miaoupaeMo HEOOXiJHI AiaMeTPH BEAy4YHX INKIiBIB Ta KyTOBY HIBHUAKICTH iX
oOepTaHHs. 3HAOYM CTaHAAPTHY KyTOBY IIBHAKICTH oOepramnHs BBII Tpaktopa wpsn = 57,1 ¢! Ta
repeaaToyHe YHCIIO JaHIforoBoi nepemadi # = 0,68 mimbepeMo KyTOBY MIBHAKICTh OOEpTaHHS BEIYyIHX
IKiBiB OpajbHOrO i MiAOMpanbHO-TIOBEPTATILHOIO anapariB @ = @ ppn u =57,1:0,68=38.,8 ¢’!. Toxi paxiyc

Vs _ 2,8

BEIYyYHMX INKIBIB OpaJIbHOTO amapara R, = =0,0725m. IBHAKICTS MOBEPTATILHOIO Taca MOBUHHA

b
OyTH piBHOIO 200 TPOXHW OUTBIIOIO 3a MIBUIAKICTH MiAOUPANTBHOTO TpaHCIIOpTEpa, MO0 He 0yII0 HAKOITMIEHHS
creben. ToMy pazaiyc Beaydoro IKiBa HNPUBOAY MigOMPajbHO-IIOBEPTAIBHOTO amapara, 3a Ti€l K KyTOBOI

IBUIKOCTi 06epTaHH IIKiBa, 110 i IIKiB IPUBOLY OpambHOTO amapata, 6yne g - Vo _ 35 _ 0.09m
" o 388
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L. Datsiuk, S. Yuhymchuk, M. Vrzheshch, V. Say. Justification of parameters of a universal flax
harvester.

The article justifies the design parameters by coordinating the work of variables and permanent
mechanisms of universal flax harvesting machines. Schemes of variable mechanisms are constructed and
their main parameters are justified. The use of a universal flax harvester, which can perform separate
operations at different times and may have interchangeable apparatus, eliminates the risks of flax harvesting.
Thanks to this, both combines and separators can be applied, which will increase the efficiency of the
harvesting operations. In this regard, it is advisable to carry out research and development work to create a
cheap and easy-to-use flax harvester with interchangeable machines.

The thesis is devoted to theoretical and experimental research and studies of removable nodes of
flax-harvesting machine-pulling and picker-turning devices to ensure versatility of flax-harvesting machine,
and its use for combining and separate harvesting.

For solution of the raised problems particularities of two ways of harvesting flax have been analysed,
scheme of flax-harvesting machine with removable devices is offered. Belts transmissions of removable
devices were investigated. Distribution of pressures in transverse creeks of pulling device when working was
determined. Transition of stalks from transporting channel to the channel of transverse transporter of flax-
harvesting machine was investigated. Work and location of scrapers of pulleys and rollers, was studied.
Consumed power of flax-harvesting machine when working was determined. Tests on comparison of
combine and separate technologies of flax harvesting were conducted. Field tests of universal flax-harvesting
machine equipped with the developed pulling device transporter and the same machine with picker-turning
device were conducted and economical effectiveness of machine was determined.

Keywords: universal flax-harvesting machine, flax, pulling device, picker-turning device, pulley,
roller, belt.
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