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JAOCJIIIKEHHSA POBOTHU EHEPI'O3BEPII'AIOYOI'O TIPUBOJIHOI'O
MEXAHI3MY KOCAPKHA

Pestome. Ha niocmasi aumanizy KOHCMPYKMUSHUX OCOONUBOCMEN MeXaHi3Mie, wo 6anaHcylome eHepeiio
npusooie KOCApoOK CecMeHmHO-NAIbye8o20 Mmuny, HageoeHo payioHalbHy KOHCMPYKYIilo makoz2o npucmpoio. Takooic
BUKOHAHO NOPIGHANLHULL aHANI3 eHepeoedekmusHocmi 1020 pobomu. 3a po3pobreHoio npocpamoio i MemoouKolo
EKCNEPUMEHMATLHUX  O0CTIOJNCEHb NPOBEOEHO GUNPOOYBAHHS. @ NONbOBUX YMOBAX KOCAPKU 3 eHepeo3bepiearoyum
NpUBOOHUM MEXAHIZMOM, GCMAHOBIEHO U020 PAYIOHANbHI KIHEMAMUYHI Ma KOHCMPYKMUGHI napamempu.

Knwuoei cnoea: 3pignosasxcyrouuil Mexanism, npugoo, KOCApKda, ce2MeHmHo-nanvyesull, eHepeo3bepizarouuil,
eKCnepuMeHmanbHi 00CNIOJCeH S, KpUBoOuLUn, Momenmomip, wapHip I'yka.

M. Babiy, A. Babiy

INVESTIGATION OF THE POWER-CONSUMING MOWER DRIVE
OPERATION

Summary. The problems of raising operating efficiency of segment—pin mower are analysed. Difficulties,
which occur during the operation of such mower drives, have been analysed. The ways to get rid of these problems have
been analysed. Additional device of the mower drive has been proposed to be introduced. The parameters of this device
are adjusted and it is made of elastic elements. Its structure is presented here. The main device elements are two coiled
springs. They are fitted into the bushes and limitted by two washers. They are external thread bushes and screwed into
the device body. Between two elastic elements piston rod is located. The other end of the rod is attached to the mower
knife. The bushes can move in axial direction while rotating in the body of the mower device. It provides the gap
between the piston and the elastic elements.

Mathematic model of such drive has been developed in the previous theoretical papers. The graphs of power
consumed by the drive are presented here. The comperison of power-efficiency for the basic and improved drives has
been carried out. It was necessary to test the obtained effect experimentally. The plan and method of experimental tests
have been developed. The aim of experimental investigation was to find the amount of power, consumed by the mower
drive. To provide this process special strain measurement device has been developed. The torquemeter is the main in it.
The signal from the strain measurement device is processed by the numerical system.

Experimental investigations were performed in the field conditions. Weed mowing was in different areas. The
experimental data were recorded for both basic and improved drive construction. Statistic processing of the obtained
data has been carried out. Coefficients have been found and regression equation for this process has been written.
Basing on the obtained equation the respond surfaces have been built, according to which the effective parameters of
the drive have been chosen. The criterion for choosing parameters is the drive minimum power consumption under
given mower efficiency.

Key words: balance mechanism, drive, mower, segment-pin, power efficiency, experimental investigations,
crank, torquemeter, Hook’s joint.

IlocraHoBKka mnpodiaeMu. Y CiIBCHKOTOCIIONAPCHKOMY BHPOOHHWIITBI JUIS BHKOHAHHS
orepanii CKOIIyBaHHS TpaB BHKOPHCTOBYIOTHCS PI3HOTO THIy Kocapku. OCHOBHI BHMOTH, IO
CTaBJIAThCS JO TaKWX MAaIluH, — BHCOKA MPOAYKTHBHICTh, HAJIWHICTE y poOOTI Ta Maia
€HeproeMHICTh. SIK BiJIOMO, OCHOBY KOCapOK CKJIAJalOTh pi3ajibHUM amapaT Ta Horo nmpuBoa. Came
Il CKJIQJOBI TOTPEOYIOTH JOJATKOBOTO JOCTIDKEHHS JUIS TiJABHINEHHS €(PEKTHUBHOCTI poOOTH
Kocapkd B IiiyioMy. Ha mpakTuii MMpPOKOro po3MOBCIOKEHHS HAOYJIM CErMEHTHO-IAIbIEBI
pi3aibHi anapaT 3 KPHBOIIAITHO-IIATYHHAM TPUBOIOM. Pa3oM 3 O3UTHBHUMH CTOPOHAMHU POOOTH
TAKOTO arapara € psiJi HeI0JiKiB, 30KpeMa 1X He3piBHOBaKeHICThb. L{e mpu3BOAUTH /10 MiBUIIEHOTO
E€HEProCIIOKUBAHHS Ta 3HIKYE HAAIHHICTh pOOOTH KOCAPKHU B IILJIOMY.

AHani3 ocTaHHIX JoCHiKeHb i myOaikamifi. AHami3ylounm mpaii aBTOpIB, IS



3pIBHOBOXEHHS TAaKUX MEXaHi3MiB BHKOPUCTOBYIOTH IEBHI MiJXOIM, Cepell SKUX BHKOPUCTAHHS
JIOMATKOBUX Mac (IMPOTHBAr), IO 3/1aTHI YaCTKOBO 3PIBHOBAKYBATH 1HEPITIHHI CHJIM PYXOMHX Mac.
[Ipote ix dikcoBaHe Miclie pO3MiIIEHHS HE J03BOJISE i€ 3/IHCHIOBATH MPOTITOM MOBHOTO 00EpTY
kpuBotmia. KpiM Toro, meif mporiec 3piBHOBaKEHHS Ma€ eeKT TiUTBKHU JUTS 30BHIITHEOTO TIPHBO/IA.
HaBantaxxeHHs Ha 3’€HYBaJIbHUU IIApHIp INATyHA 3 HOXEM 3aJMIIAE€THCS HE3MIHHHM. 3 MI€IO
METOI0 Jiesiki aBTopu [1—4] MpoINoHYIOTH 3piBHOBaXKYBAaTH PYXOMi MacH HPHBOJIY 1 pi3ajbHOTO
amapaTa 3 BUKOPHCTaHHS MpPY)XHUX eleMeHTiB. [IpoBiBIIM aHami3 psay JiTepaTypHUX JKepern Ta
MaTCHTIB, MOYKHA TPUHAHATI PIlIEHHS MO3UIATH HABII: YaCTHHA JIOCHTITHUKIB BBaXKae, IO BCIO
KIHETHYHY €HEPrilo PyXOMHX Mac MOTPIOHO «IIOTJIMHATHY IPYKHUMH eJIeMeHTaMHU, 1HIII J0BOJISTh,
M0 Ha TIPYXKHI €JIEMEHTH MOTPIOHO CIPSMOBYBATH TIJILKHA HAJUIAINOK ITi€l eHeprii. Taki mpuctpoi
NIOBUHHI BUKOHYBATH POJIb IIPYKHUX TATBMY.

3a ananizom rpadika HaBaHTaXKEHHS Pi3aILHOTO anapara, 1o mpecTaBlIeHuid B poooTi [5],
0aunMo, 10 HAJIUIIOK CHUIU 1HEPIil 3aJeXUTh BiJl CHJIM pi3aHHS Ta CUIU TepTsd, SKi MiX co00k0
B3a€MOIIOB’sI3aH1 1 3aJIeXkKaTh BiJl KYJIBTYPH, SIKa 3pI3YETHCS, IMBUAKOCTI PyXy MaIIvHA 1 T.J1. OTXKe,
3HAYEHHsI CUJIM 1HEepIii, SIKy TOBUHHI aKyMYJIIOBaTH MpPY)KHI €JIEMEHTHU JJIsl pi3HUX YMOB POOOTH €
BiIMIHHOIO. BHX0J1s191 3 1IbOTO, MPYXKHI €JICMEHTH TIOBHHHI MaTH Pery/IbOBaHi mapameTpu. Jlo HuX
HaJle)KaTUME MOJKJIMBICTH 3MIHU 3a30py — 4Yacy IIOYaTKy B3a€MOJii CIIMHKHM HOXa 3 MPYXHUM
€JIEMEHTOM Ta X )KOPCTKOCTI.

Mera poGorn. Ha ocHOBI OTpUMaHMX TEOPETHYHMM IUIIXOM e(eKTiB  Bif
(GYHKIIOHYBaHHS JTOJIATKOBOTO TIPUCTPOIO 3 pEryJIhOBAHUMH IIapaMeTpaMd pPO3pOOHTH #Oro
¢Gi3u4Hy KOHCTPYKIiIO, BMOHTYBaTH B MPHUBOJ KOCAapKH Ta EKCIIEPUMEHTAIBHO NEpEeBipUTH
e(eKTUBHICTh pPOOOTH, sIKa HalpaBlieHA Ha 3HWKCHHS €HEepro3arpar Ha IIPUBOJI CETMEHTHO-
HaJIBLIEBOTO Pi3aJIbHOTO anapaTa.

IMocranoBka 3aBaaHHsl. J[J11 JOCATHEHHS ITOCTABJICHOT METH HEOOXITHO PO3B’SI3aTH TaKi
3ajaui:

1. IlpoanaiizyBatu 0coOJUBOCTI poOOTH (HaBaHTAXKEHHS) CETMEHTHO-TIATIBIICBUX Pi3aTbHUX
amapaTiB Ta KOHCTPYKIIH X TPUBOJIIB.

2.1IpoBecT TATEHTHWH TIONIYK Ta 3alpONOHYBAaTH HaWpamioHAIBHINTY KOHCTPYKIIIFO
3pIBHOBKYIOUOTO MEXaHi3My Ta Ha HOro OcHOBI MOAM(DIKYBaTH IOCITIIHUN 3pa3oK KOcCapKH
CEerMEHTHO-TTAILIEBO].

3. Po3pobutu MeToaMKy Ta mporpamy IpOBEIEHHS EeKCIEePHUMEHTAIbHUX JOCITIJKeHb JUIs
BU3HAYCHHS TIOTYXKHOCTI, SIKa CIIOKUBAETHCS TIPUBOJIOM KOCApPKH.

4. IIpoBecTH KOMIUIEKCHI €KCTIEpPUMEHTAIbHI JTOCIIIKEHHS JIs1 BCTAHOBJICHHS paIliOHATbHUAX
KIHEMAaTHYHUX PEKUMIB pOOOTH KOCAPKHU IPH MiHIMAJTBPHOMY €HEPTrOCIOKUBAHHI i TPHBOJIOM.

PesynabTatn  gocaimkeHb. BUKOHyIOUM — NMaTeHTHMH — TNOIIYK, BUIUIGHO  psf
KOHCTPYKTUBHHUX PIIIeHb JIOJaTKOBHX MPHUCTPOIB, 0 HAOIMIKEHO BiNIOBIIAIOTH MM BUMOTaM [6—
9]. Ha ocHOBI 11bOT0 3ampoIOHOBAHO KOHCTPYKIIIO €Hepro30epirarouoro MpUBOJTHOIO MEXaHI3MY
KOCapKH, SIKM MICTHTB JTOJIATKOBHIA TIPUCTPIi 3 peryIh0BaHUMH MapaMeTpaMy MPH BUKOPUCTAHHI
poboTu npyxHUX enemMenTis [10].

3a JMaHUM TPUHIUIIOBEM pIIMMEHHSIM OYyJI0 po3po0iieH0 poOode KpeclIeHHS JIaHOTO
IPUCTPOIO Ta BUTOTOBJIEHO JOCTiAHUN 3pa3ok (puc.l).

OCHOBHUMH €JIeMEHTAMH TPHCTPOIO 3 PEryJIhOBaHUMH IapaMeTpaMu € MWITiHIPAYHI
npyxunu 1 (puc.la), siKi 3HaXOIAThCs y BTYJKax 2, sIKi MalOTh BHYTPIIIHIO Ta 30BHILIHIO Pi3bOH,
o 3a0e3neyye iM MOXKJIUBICTh, HAIPUKIIAT 3 JIOTIOMOTOIO 30BHIIMHKLOI Pi3b0OH, MepeMillyBaTUCs B
kopiryci 3. CTUCKYBaHHS IPY>XKUH | TPOXOIUTh Yy MeXax Iai6 4, 5 nmpu iX B3aeMoii 3 HopiHeM 6
mTOKa 7, AKU# 3’ €qHAHUH 3 T’ ATKOIO CIIMHKY HOKa P13aJIbHOTO armapara KOCapKH.

Kpim TOro, BTynKM 2 MalOTh BHYTPIIIHIO pPi3b0y, SIKOIO IEpeMilaioThes MIaiou S,
BCTAHOBJIIOIOYM TIEBHWHA CTYNiHb CTHCHEHHS TpYXWH 1, 3a0e3meuyloud iM IOYATKOBY
HanpykeHicTh (cuiy mpyxHocTti). lleii mapameTp MoOXHa BHKOPHCTOBYBAaTH ISl TMiOOpY
Halle()eKTUBHIIIOT POOOTH BCHOTO IIPHBOJIA. A TIEpEeMIIICHHS BTYJIOK 2 B 300pi (BMOHTOBaHI IMaiow
4, 5 ta mtok 7 3 mopimHeM 6) y KOpIyci 3 J103BOJIsIE BCTAHOBIIOBATH HEOOXITHUHM 3a30p MiX
nopirHeM 6 1 maibamMu 4 1 € THM peryJIbOBaHHM 3a30poM abo mapaMeTpoM, IO XapaKTepU3ye
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MOMEHT MOYaTKy (KiHIIsI) poOOTH MPYKHOTO eneMeHTa (npyxuH) 1. Sk 6aunMo 3 KOHCTPYKIii, 110
KOXXCH 3 HaBEJCHUX IapaMeTpiB MOJXKHA 3MIHIOBATH HE3aJe)KHO OJWH BiJI OJHOTO, TOOTO
OTPUMYBATH Pi3HI CUMETPUYHI UM HECUMETPHUHI CXeMH POOOTH JIAHOTO IPUCTPOIO.

Pucynok 1. 3aranbHuii BUrsig nerasneit (a) Ta MOHTax Ha kKocapili (0) po3pobieHoro
MPUCTPOIO 3 PETYJIHOBAHNUMU TapamMeTpaMu

Figure 1. General appearance of parts (a) and their fixing on the mower (b) of the developed
parameters adjusted device

[IpuBoHMIT MexaHI3M Kocapku (puc.la,0) mpamroe TakuM 49uHOM. Yepes3 Ball BigOoOpy
notyxxHocti (BBII) eneprozaco0y KpyTHHH MOMEHT MepeaeThesl A0 BEeAydOi 3ipOUKH, Jaii
JIAHITIOTOBOIO TIepesiauero — JI0 BEJCHOI 3ipOYKH, IO 3’€JHaHa 3 KpuBomwmioMm. Ha mocrmigHOMy
3pa3Ky KOCcapKu BUKOPUCTAHO JIAHIIFOTOBY Iepeaady sl epeiaBaHHs KPYTHOIO MOMEHTY 3 METOIO
YHEMOJKJIMBUTH TPOKOB3YBaHHS Takoi mepenadi. lle € BaXIMBEM MOMEHTOM MpH MiJpaxyHKY
nificHoi wacToTH oOOepTaHHS KpUBOIIWMIA, OCKUIBKM BKa3aHa Tiepenada 3abesledye cTaje
NepelaToyHe BITHOMICHHS MK BajlamMd. JIsI THIIOBUX KOHCTPYKINIA KOCApOK HEOOXiIHO
BHKOPUCTOBYBATH IACOBI Iepeadi sk OUTBIT M’sKi Ta TaKi, 0 MAlOTh MOXIIMBICTh BUKOHYBAaTH
POJIb TIEBHOTO 3aMO01KHHKA.

JIJisT BUOKpEeMJIEHHST MOMEHTY, SIKHU 3aTpadacThcs TITBKA Ha MPHBOJ KPHBOIIHUIA 1 JalTi
pi3ajbHOTO amapaTta, HEOOXiJHO MPOBOAUTH 3HATTS IMOKa3iB MOMEHTOMIPOM HpH BiJ €IHAHOMY
KPUBOIIIMITOBI, TOOTO KIHEMATHYHHWH JIAHITIOT Mae€ OyTH y BHIJISL: BaJI 3 BEAYYOI 31pOYKOIO,
JAHIIOTOBa Mepejiaya Ta Bajl MPUBOJa KPUBOIIHUIIA 3 BeJIeHOIO 3ipoukoro. Cepito TaKuX BUMipIOBaHb
MOTPIOHO MPOBECTH HA MEPIIOMY eTamli JOCTikeHb. [IpudomMy 4dacToTy oOepTaHHS KpPHBOIIHITA
HEoOXiTHO BUOHWpATH B Jiama3oHi MOXIWMBHUX [UIS TMOJAIBINOI POOOTH pi3aIbHOTO amapata.
OtpuMaHi 3HaYeHHs OyJIyTh «HYJIHOBHM piBHEM)» IPU BH3HAYEHHI pOOOYMX MOMEHTIB IPHUBOJIA
KOCapKH.

[Ticast 1bOro MOXHA MEPEXOAUTH JI0 BU3HAYCHHS pOOOYMX KPYTHHUX MOMEHTIB Ha Pi3HHX
peXrMax poOOTH KOCAapKH SIK 13 BHKOPUCTAHHSIM JIOJATKOBUX MPYXHUX E€JIEMEHTIB 3
peryiIr0BaHUMHU ITapaMeTpaMu, Tak i 6e3 X BUKOPHCTAaHHS.

Jlanuii mprcTpiii HEPYXOMO 3aKPIIIFOETHCS Ha KOPITYCl KOCApKHU 1 MPUETHAHUH 10 CTUHKH
HO’Ka 3 JIOTIOMOTOF0 BaXKUTEHOTO MeXaHi3My (puc.10).

Po3pobiiena maremarndHa MOzeIh MPUBOJA KOCApKH, IO MICTUTh BKa3aHWN JOIATKOBHI
MPUCTPIH 3 peryJbOBaHMMH ITapaMeTpaMy Ha OCHOBI piBHSHHS Jlarpama 2-ro pojy, JT03BOJISIE
aHaJi3yBaTH CIOXHBaHY MOTYXHICTh NMPHBOJOM NpPU DPi3HUX HAJAINTYBAaHHSAX Ta PEKUMAx HOTO
pobotu [3].

Ha puc.2 HaBezeHO MOpPIBHSUIbHI Ipadiky CIOKUBAHOI MOTYKHOCTI MPUBOJIOM MPOTITOM
OJTHOTO 00epTy KPHBOIIHMIIA HA YCTAICHOMY PpEXHMi pOOOTH TpPH BHKOPHCTAaHHI JOJAaTKOBOTO
NPUCTPOIO 3 PEryIbOBAHUMH IapaMeTpaMu Ta 0a30Boro mpuBoXiB. TyT mMOKa3aHO CYIITBHOIO
JIHIEIO 3MIHY MOTYXKHOCTI Ha TPUBOI MPH CIUIBHIA POOOTI 3 MPHUCTPOEM, IO Ma€ pPeryIhOBaHi
napamMeTpu, MYHKTHPHOIO — CIIOKMBAHHS IIOTY>KHOCTI THIIOBUM HpuBOJOM. ['padiku 3miHH
MOTYKHOCTI Ha MPHBOJII KOCapKH (prc.2) BUKOHAHO: a — IPH MATOMIi poOOTi pi3aibHOTO amapara

£=200 (H -m)/ M ; 6 — Ha XOIOCTOMY XOy.
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Pucynok 2. I'padikn 3MiHM TOTY>KHOCTI Ha IPUBOAI KOCAPKH
Figure 2. Graphs of power change on the mower drive

BukoHyrOUM Ty HU3KY TaKuX JOCTIDKEHb, BCTAHOBJICHO, IO NPH IUTOMIid pPoOOTI
pi3albHOrO amapara, siKa BUTpPAuyacThcsl HA 3pi3 POCIMH 3 ONMHMII mwiomi & =200 (H -m)/m’
MiHIMAJIbHE CITO)KUBAHHS MOTY)KHOCTI CIIOCTEPITAEThCS TPU TaKUX PalliOHATBHUX IMapaMeTpax
IPUCTPOIO: JKOPCTKICTh HEPINOro Ta IPYroro IMpY>KHOTO €JIEMEHTIB CTAaHOBUTH K, =k, = 44850
H/M, mapamerp, mo XapaKTepu3ye MOMEHT ITOYaTKy (KIiHI[I) pOOOTH IPYXKHOTO elleMeHTa —
6=0,0019 M. AHami3yr04H MiKOBi 3HAYEHHS MTOTY)KHOCTI, II0 TIepeIacThCsI, MOJKHA KOHCTATYBaTH,
IO TaKi 3HAYCHHS 3HIKYIOThCS Ha 36% y MOpiBHSAHHI 3 0a30BOI0 KOHCTPYKITi€0 puBoa. JlaHwmii
KiHEMaTHYHUM PEKUM PI3aJIbHOTO amapaTta 3a0e3leueHO IMPU YacTOTi oOepTaHHS KpPUBOIIHUIIA
n, =724 06/xB., mocTynanbpHii mBuaKocTi arperary — 4, = 2,2 m/c (7,92 km/ron.).

3BiJicH BHWHHKA€ HEOOXITHICTh IATBEPAUTH TEOPETHYHI PO3PAXYHKH JIAHUMH, IO

OTpUMaHi B XOJIi MPOBE/ICHHS €KCIIEPUMEHTY.
[Ipm mpoBeleHHI EKCIEPUMEHTAILHUX JOCTIPKEHbh HEOOXiJIHO BCTAHOBHUTH KPYTHHUH

MOMEHT Ha MpPHUBOJAHOMY Bally KOcapku Ta (ikcyBaTd, NpH sIKid KyTOBIM IIBHAKOCTI BiH

HepPeIaeThCs.
3 miero MeTor Oylo po3po0JeHO TEH30METPUYHHM MPUCTpili (MoMeHToMip) (puc.3) 1o
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CKJIaJly SIKOTO BXOJHUTh: 1 — mapHip ['yka 3 TEH30METPHUUYHOIO BWIJIKOIO, Ha SIKYy HAKJICIOIOTHCS
TEH30JaTUMKH, 10 pearyoTh Ha i1 JedopMallifo MpH TepefaBaHHI KPYTHOIO MOMEHTY; 2 —
CTpyMO3HIMa4 pPTYTHO-aMallblaMOBaHMii; 3 — KapJaHHUE Ban 3 miBMydror; 4 — Kabenb
3’ €HyBaJIbHUMN.

PucyHok 3. OCHOBHI €JeMEeHTH TEH30METPUYHOTO MPUCTPOIO

Figure 3. Main elements of the strain measurement device

[licnsg Toro Bu3HaueHo poOoUi KPyTHI MOMEHTH Ha PI3HUX peXUMax poOOTH KOCAPKH SIK 3
BUKOPUCTAHHSM JIOJIATKOBOTO MPHCTPOI0 HA OCHOBI MPYKHHUX EJIEMEHTIB i3 peryJbOBaHHMHU
napamMeTpamH, Tak i 6e3 HbOro.

Cursan, yTBOpEHHUH MOMEHTOMIpOM, (iKCyBaBCsS YHIBEPCAIBHOIO  PEECTPYIOUYOIO
CUCTEeMOIO (puc.4) IS AOCTIKEHHS JUHAMIYHOTO HABAHTKEHHS ClIbCHhKOTOCTIONAPCHKUX MAIIHH.
Taka cuctema Npu3HAYCHA JJII BUMIPIOBAHHS, PEECTpallii i ONMpalfoBaHHS CHTHATIIB JATYUKIB
MeXaHIYHUX jaedopmarliiii, cui, THUCKY, BIOpPONPHUCKOpPEHb, KyTOBOI INBHUIKOCTI, HEpeMillleHb Ta
IHMMX (QIi3MYHUX BeNWYWH. Amapatypa 3a0e3rnedye poOOTY 3 MOCTOBHMH, HaIliBMOCTOBHMH,
YBEPTHMOCTOBUMH i CX€MaMH MOTEHIIIOMETPIiB YBIMKHEHHS PE3UCTHBHUX JaTYMKiB. BoHa mpairioe B
CHUCTeMi SK 3 OCHOBHHMM 30BHIIIHIM KOMITIOTEpOM TIpH 3B’s3Ky 4epe3 LPT-mopr, Tak i B
ABTOHOMHOMY PEXUMi

(6e3 30BHIITHBLOTO KOMIT IOTEpa) IpH peecTparii iHGopmarrii
Ha Flash nuck. 3oBHIIMHIA BUTIISA amapaTypd HaBeJICHO Ha
(puc.4).  KoHcrpykmiss ~ Ga3yeTbess  Ha  CTaHJApTI
«E€Bpomexanika 3U» 1 XapaKTepU3YEThCS  BHCOKOIO
cTifikicTio 1o MexaHiuHux aiid. Cucrtema LTC BriIrodeHa 10
JlepxpeecTpy 3aco0iB BUMiproBaHHS. Bci Moayri BHKOHaHI
y BUDJBLAL Toat po3mipom 100x135 MM 1 po3milnyroTbesi B
kopiyci LTC 3 rabaputaumu po3mipamu 130x235x315.
OCHOBHI TeXHIYHI JaHi YHIBEpPCAIBLHOI PEECTPYIOUOT
CHUCTEMH: 3arajbHe YHCII0O BHMIPIOBAJIBHUX KaHATB — §;
YHUCJIO YHIBEpCAIIbHUX BUMIPIOBAIBHHUX KaHATIB — 5; YUCIIO
BiOpO-BUMIPIOBAILHUX ~KaHAIIB — 2; YHCIO KaHAJIB
BUMIPIOBaHHS ~KYTOBOI MIBHJIKOCTI — 1; pe3yJbraTw
BUMIPIOBaHb (PIKCYIOThCS Yy BHDUISII 12-0ITOBHX KOJIB;
Figure 4. General appearance of the ~ YacTOTa JAMCKpeTH3allii MoXe 3amaBaTucsi B Mexax Bix 11
recording system mo 2xl'm (ma xawam); wyac peectpamii iHpopmamii B
ABTOHOMHOMY PEXHMi POOOTH, IPH MaKCHMAaJbHIN YacToTi
JUCKpeTH3aIlii, cKIagae 52 XBUIHHH.
ExcnepuMmeHT 3 BU3HAUEHHS MaKCUMAIBHUX (IIKOBUX) HABAaHTAXXKEHb IPUBOJIA MTPOBEICHO
B KiJIbKa eTalliB: BU3HAYCHHS HAaBaHTa)XeHb 0€3 POOOTH JOAATKOBOTO MPUCTPOIO 3 PEryJIbOBAHUMHU
mapaMeTpaMu Ta Oe3 HaBaHTAKEHHS BiJl OMOPY 3pi3y POCIIHMH, BU3HAYCHHS HABaHTKEHb 13
ypaxyBaHHSIM pOOOTH JIOJJaTKOBOIO MPUCTPOIO 3 pEryJbOBAaHHMH TapaMeTpamu Ta 0e3
HABaHTAXCHHS BiJI ONOPY 3pi3y POCIWH; BH3HAYCHHS HaBaHTaXeHb 0e3 POOOTH JI0JaTKOBOTO
IOPUCTPOIO 3 PEryJIbOBaHUMH TapaMeTpaMH Ta 3 HaBaHTAXEHHSIM BiJl omopy 3pi3y pociuH (y
IpoIleci CKONTYBaHHsI); BU3HAYCHHS HABAaHTKEHb 13 ypaxXyBaHHSIM POOOTH JI0IaTKOBOTO MPHCTPOIO

PucyHok 4. 3aranbHuii BUrasg
peecTpyrouoi CUCTEMU

153



3 peryJIbOBaHUMU TIapaMeTpaMHU Ta 3 HAaBAaHTAXKEHHSIM BiJl OTIOPY 3pi3y pPOCIIHUH.

[lepmmii ertam mOCHi/PKEHHS — BU3HAYCHHS HaBaHTAKEHb 0Oe3 POOOTH JOJATKOBOTO
MIPUCTPOIO 3 PETYJIHOBAHUMU MapaMeTpamMu SK 3 HaBaHTAKCHHSIM BiJ] 3pi3y pOCIUH, Tak i 63 HbOro
3/IIHCHEHO OIMCAHOI0 BHIIE amapaTyporo MpH 3a(iKCOBAaHMX IHIMUX MapameTpax, IM0 € B JJAHOMY
poIeci.

Jlpyruit eranm JOCHi/DKeHb, IO CTOCYETbCS pPOOOTH TPHBOJA 3 MPHCTPOEM 3
peryJb0BaHUMHU TapaMeTpamMH TOTpeOyBaB IMeBHOI KOMOiHAIil (akTopiB, SKi BILUIUBAIOTH Ha
KiHIIeBUH pe3ynbTar. Takum pe3ynbTaToM OyJi0 BH3HAYSHHS MOMEHTY, IIO CIIO)KHBA€ IPUBOJ
Kocapku. [Ipu BijoMOMy 3HauYeHHI YacTOTH ii JOOYTOK HA OTPUMAHUM MOMEHT JIa€ TMOTYXHICTh. |
Tei MOKa3HUK € TUM KPUTEPIEM, SIKHIA JI©KUTHh B OCHOBI MIPOBEJICHUX JTOCII/KEHb.

dakTopamMu, SKi MalwOTh BIUIMB Ha PO3IJISIYBaHUN Mpolec, € O — mapamerp, IIo
XapaKTepu3ye MOMEHT IMOYaTKy (KiHIST) poOOTH MPYKHOTO elleMeHTa. BiH € TUM peryjibOoBaHHM
napaMeTpoM, SKHUI 3aJie’KHO BiJl yMOB poOOTH MOKHA B IIpOIleci eKCIuTyaTalii 3MiHIOBaTH; k, —

KOe(ILIEHT >KOPCTKOCTI IEPIIOro IMPYXKHOTO €JEeMEHTa; k, — KOe(IIieHT >KOPCTKOCTI JIPyroro

MPY)KHOTO €JIeMEHTA.
Pemty mapameTpiB y KOHKpeTHIH cepii eKcnepHMeHTIiB € 3adikcoBaHumHu. Jlo HHUX

HaJIeKUTh: YacToTa OOEpTaHHS KPMBOINMIA 77, IO Yepe3 IOKA3HUK KiHEMATHYHOIO PEXUMY
po6oTH IPUCTPOIO OyJie OB’ sI3aHa 3 TTOCTYMATBHOO MIBHKICTIO arperary ¢ ; matoMa podoTa 3pi3y
POCIIMH & € MOCTIMHOO Ha 33/1aHil II0Ii; JOBKWHA aKTUBHOI MIJSIHKA 3pi3y POCIHH /, 3aJICKUTH
BiJI TeOMeTpii pi3aabHOI MapH 1 Ha BCIX eTarax JOCHIKSHHS € TTOCTIHHOIO.

V 3B’13Ky 3 M OyJ10 CITAHOBAHO TOBHKH (akTopHuUii ekcriepument (IIDE) tumy N = p*,
nie urcnio ¢pakTopiB k =3, uncio piBHIB p =2, ynuciho AochiaiB N =8, 4ncio moBTOPHUX JOCIIIIB
n=>5.

PiBHsIHHS perpecii 3 ypaxyBaHHsIM e(eKTiB B3aeMo/Iii (paKTOpiB 3alMIIEMO Y BUTIISII

A

Vv =by +bx, +b,x, +b,x; +b,x, X, + b3x,X;5 + by X, X5 + byyy X, XX, (1)

ne koedinientu b,, b, i b,; XapakTepH3yrOTh €eKTH MapHOI B3aeMOJil; b,,; — edekT moTpiitHOl
B3aEMOIIT.

Jlns  3HaxomkeHHs KoedimieHTiB piBHAHHS (1) CcKIaJeHO pPO3LIMPEHY MAaTPHIIO
wianyBanHsg [IOE 3 ¢ikTuBHOIO 3MiHHOIO X,. Y MaTeMaTH4HIH CTaTUCTHII JOBEICHO, IIO ITIPH
IUIAaHYBaHHI €KCIIEPUMEHTY ITiCII 3alPOIIOHOBAHOT CXEMH 1 3HAXOJKEHHS KOSQIIli€HTIB PiBHSIHHS
perpecii 3a METO/IOM HaHMEHIIMX KBA/PATiB Oy/b-Kuil KOeDIlieHT b, BU3HAYACTHCS CKATAPHAM
JOOYTKOM CTOBHISL ) Ha BIANOBLAHUM cTOBHEIbL (akTopiB X, y Oe3po3MipHOMY MacuuTadi,
MOJIIJIEHUM Ha YHCJIO JOCIi B Y MaTpHIll IUTAHyBaHHS

N
PIETAY
— i=1

b, ~

)

Koedimienr b,  BuU3HawaeThcs  Tak  camo, K 1 JiHIAHI  edekTH,
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1 N
b, = NZ(xlxz), Vi (3)
i=1

3a TakuM aJrOPUTMOM 3HAXOJUMO PEITy Koe(DiIllieHTiB, IO XapaKTepH3yIOTh e(PeKTH
napHOi B3aEMOI.

Koedirient by,; po3paxoByeThes 3a BUPasoM y po3ropHEHOMY BUIUISIL
L 4
b = gl s vy vy ey el )

Hani 3xificieHo koxyBaHHs (akTopiB (3amiHa 3MiHHHX). JI1d 3MiHHMX x,, x, 1 X3
HWKHIHM pIBEHb CTAaHOBHTB — «-1», BEpXHiil — «+1», KOOpIMHATH IEHTPY IUTAHY JOPIBHIOIOTH HYITIO.

TakuM YUHOM, BCTAHOBJICHO (aKTOPH BILIMBY Ha (DYHKIIIFO BIATYKY, CKJIQJICHO MATPHIIIO
IUTAHYBaHHS TIOBHOTO (DPAaKTOPHOTO EKCIIEPUMEHTY, 3allpOIIOHOBAHO BHpPa3W Ui BU3HAYCHHS
Koe(iIieHTIB PIBHAHHS perpecii.

JIJIss BAKOHAHHST peaIbHOTO €KCIIEPUMEHTY IMOTPIOHO MoKa3aTh (paKkTUYHI 3HAYCHHS PiBHIB
Ta IHTEpBAJIiB BapitoBaHHs (Tab.1).

Taéauus 1
dakTUyHi 3HaYSHHS PiBHIB Ta iHTEPBaJIiB BapitOBaHHS
Hazpa PiBHi BapiroBaHHS TuTepamm
1 mo3Ha4YeHHs (aKTOpiB -1 0 +1 BapifoBaHHS
K .
OPCTKICTh MEPIIOr0 IPY>KHOTO 15000 40000 45000 5000
enemMenTa — x, , H/m
XKopcTkicTh Ipyroro nmpy>kHOTo
35000 40000 45000 5000

enemenTa — X,, H/m

[TapameTp, 1mo Xapakrepusye
MOMEHT MO0YaTKy (KiHIs) poOoTH 0,002 0,004 0,006 0,002
IPY>KHOTO €JIeMeHTa — X3, M

Jlns BUKOHAHHS €KCIEPHUMEHTATBHUX JOCIHIKEHb OYJIO BHKOPHCTAHO TPHU HapH TPYKHUX
€JICMEHTIB 13 HaBeIeHUMH B Ta0J1.1 XapakTepruCTHKaMH KOpcTKocTi [11].

[TapameTp, MmO XapakTepu3ye€ MOMEHT ITOYaTKy (KiHIII) POOOTH MPYKHOTO eJIEMEHTa,
BCTaHOBJIIOBABCsI OOEPTAaHHSIM BTYJIOK 2 13 30BHIIIHBOIO Pi3bOOBOI0 YAaCTHHOIO Yy BHYTpIIIHIN
Pi3b00BIN YaCTHHI KOPITYyCY 3 MPUCTPOIO 3 peryIbOBAaHUMU ITapameTpamu (puc.l).

ExcriepuMeHTaIbHI JOCTIKEHHS POBOMIIACS ITOCITUTh HA PI3HUX JUISTHKAX, JIe BUKOHYBaIH
CKOIITyBaHHS KYJIBTY, IO BiAPI3HSIOTHCS MATOMOIO POOOTOIO, SIKA BUTPAYAETHCS HA 3pi3 POCIUH 3
onuHuIl mwiomi. Ha puc.5 mpenctaBieHO CKOIITyBalbHUN arperaT y CKJIaAl MiHi-€Hepro3acoly,
eKCIIePUMEHTAIBHOTO 3pa3ka KOCapKH 3 pPO3pOOJIEHMM MPHCTPOEM, IO MAa€ peryjiboBaHi
napameTpH.
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BiamoBigHOo g0 mporpaM i METOJIUKH
MPOBEJICHHST EKCIIEPUMEHTAIBHUAX JIOCTIKEHb
Ta 3a PO3POOJIEHHM IUTAHOM EKCIIEPHMEHTY
OyJ10 IPOBEJICHO B OJIHIM cepil BiciM JOCITIJIIB 3
I’SThMa IOBTOPEHHSMH KOXEH. 3arajiom,
OTPUMAaHO COPOK 3HA4YEeHb KPYTHOTO MOMEHTY
Ha TpuBojai mpu  (iKcoBaHiIM  YacTOTI
obeptannst BBIL.

Cepen  MHOXHHH  cepiii  JIOCIIJIB,
MPOBEACHUX Ha PI3HUX JUISHKaX, B poOOTi
MIPEJICTaBICHO OJIHY, SIKa HAalOLIbIN BiIOBIIA€
YMOBaM, IMO € AHAJOTIYHHMH JI0 BHXIJTHUX
JTAaHWX, Ha OCHOBI SKHUX 3pOOJIEHO TEOpPEeTUYHI
pO3paxyHKH, TOPIBHAIBHI Tpadikkm  SKUX
MOKa3aHo Ha puc.2a.

PucyHoxk 5. TTonboBi BUIPOOYBaHHS
€KCMEPUMEHTAILHOTO 3pa3ka KOCapKH 3 po3po0JIeHM
MPUCTPOEM

Figure 5. Field test of the experimental model of the
mower with the developed device

Jis  TIOpiBHSHHS pe3yJIbTaTiB 3 OTPUMAHUX OCIHJIOTPaM BHJIUITEMO MaKCHMAaJIbHI
3HAUEHHS MPOTITOM X0y HOXa, Ha OCHOBI SIKMX CKJIaAaeMO poO0dy MaTPHITIO.

Ha puc.6 HaBesieHO )parMeHT OCIHIIOTPaMHK TOJHLOBHX BHIIPOOYBaHb KOCAPKH MPH POOOTI
MpHUBOJIa 3 JOJATKOBUM IMPHUCTPOEM, IO MA€E PErylbOBaHi MapaMeTpd Ha XOJOCTOMY XOIy 3
MaKCHMAaJIbHOKO YaCTOTOIO JUCKPETH3AIT BUMIPIOBAIBHOT CUCTEMH.

3a OoTpUMaHMMH JaHUMHU TPOBEJAEHO IX aHamiTH4He ompaitoBaHHs [12]. Busnaueno
TTOMUJIKH TIOBTOPHHX JToCHiTiB. CepeTHhOKBaIpaTHIHE BiAXUICHHS CTAHOBUTHUME

Sy —5f
S =t 5)
n—1

e ) — cepeaHe apudMeTHUHEe 3HAUEHHS HapameTpa ONTUMI3allii 3 M'STH MOBTOPHUX JOCIHIIB.
3Ha4YeHHs cepeHbOKBAIPATHYHOTO BiIXUJICHHS IOBTOPHUX JOCIIIB 3aIMCaHO B Ta0I.2.

Bubid peaysemamid

ol Y 4

=l ‘*‘»;.,N"‘kw"*“‘w%‘,@/ o) i

1040

e
1337000 1337 900 1 338 000 1 330 100 1 330 200 1 X038 200 1 204 400 1 208 500 1300600 1 308 700 1 304 000 1338 500 1300000 1 330 %00 1 200 200 1 300 200 1 300 400 1 130 500 1 2100 400 1 28 T00 1 300 000 1 300 900 1 340 00

Pucynok 6. ®parMeHT ocLUIOrpaMHy TIOJILOBUX BUMPOOYBaHb KOCAPKH

Figure 6. Fragment of oscillogram of the mower field test
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Taoauus 2
JlaHi po3paxyHKiB

Howmep nocainy 1 2 3 4 5 6 7 8
Sl_2 2410 | 11540 | 8644 | 8149 | 6401 | 3929 | 9435 | 9867
S 49,089 107,428 | 92,975| 90,273 | 80,007 | 62,679 | 97,132| 99,335

Jlnst BU3HaUeHHs OpaKy BUKOPUCTOBYeMO KpuTepiit CThiojieHTa

<

>t s abo tpa3p. 2 tma6/z s (6)

|

ne ! — kpurepiit CThiojieHTa, HOTO 3HAYCHHS ISl 5 MOBTOPHUX JOCHI/IB i JOBip4Y0i WMOBIpHOCTI
0,95 nopisHtoe 2,78 [13].

Buzaaunmo PO3PAaXyHKOBC 3HAYCHHSA ITOKA3HHKaA t pasp JUIA HOpiBHSIHHSI 3 TaOJHYHUM

3HaYeHHaM Kputepito Cteronenta s, (1abi.3).

IIpoanamizyBaBmu OTpuMaHi 3HaueHHS, ymoBa [,,, =1,,; HE BHKOHYETHCS, OTKE,

pe3yJIbTaTH MOBTOPHUX JIOCIIIB HE MOXXEMO BBA)KATH TIOMIJIKOBUMH.
Jlucrepciro BiITBOPIOBAHOCTI PO3PAXOBYEMO 3a (HOPMYIIOIO

ii(yf _;)Z B ET:SIZ

gy =11 7
Y Nm-1) N )
Taoauns 3
Po3paxyHKoBe 3Ha4Y€HHs MOKA3HUKA .,
PospaxynkoBe 3Ha4eHHs MOKa3HKKa 7,
Ne nocn. 1 > 3 4 5 6 7 8
IToBTOD.
1 0,412 0,603 0,348 0,647 0,085 0,115 0,739 0,564
2 0,799 0,225 1,641 0,738 1,647 1,040 0,754 1,359
3 1,259 1,256 0,146 1,367 0,302 1,481 0,939 0,664
4 0,872 1,339 0,972 0,217 1,002 0,412 1,357 0,081
5 0,921 0,458 0,467 1,059 0,427 0,737 0,404 1,178

3 po3paxyHKy OTpEMYEMO S fy} =7547.

[TepeBipKy OJHOPIHOCTI JHCIEpPCii MOXHa BHKOHYBAaTH 3a Kputepismu Pimepa i
Koxpena. Bukonaemo nepeBipky 3a kputepiem Qimepa

P 2
_ Smax =S_22=w=4,789. (8)
SE 2410

paspax. S2
min

[Tpu yucax creneHeil BITbHOCTI
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f1=f2=”_1=5_1=4>Fma6ﬂ=694 [12].

Fpax < Fragy — macnepcii ogsopii.
Buxonyemo niepeBipky 3a kputepiem Koxpena

2
G =S 11540 _ 0 )

- iSz ~ 60380
1 1

3ayie)KHO BiJ] YUCIIa CTEICHIB BUTBHOCTI TaOiW4YHe 3HA4YeHHsS Kputepito Koxpena Oyze
BU3HavyaTucs [12]

fi=m-1=5-1=41if =N =38, G, =0,39.

VYmosa G<G,, . BUKOHYeTBCS, OTXKE, JUCIIEPCii OXHOPLH.
KoegimienTn perpecii, po3paxoBaHi 3a HaBEJCHHUMH BWINE BUpasamMu (2—4), MalOTh Taki

3HAUYCHHI: bO =262:, b12 =—7,25; Z] =25,35; b,=50,7; b2 =—36,9; b23 =—19,85;
b =12995. b =162,
3 ypaxyBaHHSIM 3HAY€HHs JUCIEPCii BIATBOPIOBAHOCTI S {Zy} =7547 3 posipuoro

HMOBIpHICTIO ¢ = 0,95 3HAXOJMMO MEXIi TOBIpYMX iHTEpBAIIB I KoeimieHTIB perpecii

A _ Sy, 2,78-86,874

N/ N

[ToBepHeMocst Hazanm Bij (akTopiB y 0Oe3po3MipHOMY MacmTadi g0 JIHCHHX 3HaYeHb
3MiHHUX. Toxl piBHSHHS perpecii micis nepeTBopeHb MaTuMe BUTJISIT

= +85,386. (10)

Y(x,,%,,%,) = 0,04823x, +0,06346x, +459975x, —0,000001586x,x, —

11
—7,89x,x, —14,945x,x, +0,000324x,x,x; +433,1. (1)

Jlauti mpoaHaIizyeMo pe3yJIbTaTh JOCTIDKEHB, TIPEJICTABIISIOUH iX y BUTIAA 3-D rpadikis,
IpPUYOMY OJIHY 3MiHHY (hikcyemo (puc.7-9).

Pucynok 7. 3Hauenns notysxHocTi (BT) Ha mpuBoai npu 3a¢ikcoBaHUX 3HAUYSHHSAX )KOPCTKOCTI MEPIIOTo
MPY>KHOTO eJIeMEHTa:
a—x, =35-10° HM;6— x, =40-.10° HM;B— x, = 45.10° H/™

Figure 7. Power value (wt) on the drive under recorded ragidity values of the first elastic element:
a—x, =35-10° N/m;6— x, = 40-10° N/m;B— x, = 45.10° N/m

158



AHaJIOTIYHI JOCTIDKEHHS MPOBeIeMo IpH 3adiKCyBaHHI )KOPCTKOCTI JIPYroro MpyKHOTO
ejemeHTa (puc.8).

Pucynok 8. 3nauenss norysxHocti (BT) Ha mpuBoai npu 3a¢ikcoBaHNX 3HAUYEHHAX )KOPCTKOCTI APYTOro
NPYKHOTO eJleMeHTa:
a—x,=35-10° HM;6— x, =40-10° HM;B— x, = 45.10° H/™

Figure 8. Power value (wt) on the drive under recorded ragidity values of the second elastic element:
a—x,=35-10° N/m;6— x, =40.10° N/m;B— x, = 45-10° N/m

Pucynok 9. 3nauenss norysxHocti (BT) Ha mpuBoni npu 3a¢ikcoBaHNX 3HAYSHHAX MapaMeTpy, 10
XapakTepu3ye MOMEHT MovaTKy (KiHis) poOoTH Mpy>KHOTO eJIeMeHTa!

a— x3 20,002 M; 0 — x3 20,004 M; B — x3 20,006 M

Figure 9. Power value (wt) on the drive under recorded values of the parameter, which
specifies the start (stop) moment of the elastic element operation:

a— x3 =0,002 m; 06— x3 =0,004 m;B— x3 =0,006 m

OTxe, 3a mpeJCTaBICHUMHU BapiaHTaMM 3MIHU TOTY)KHOCTI Ha MPHUBOJI BUOMPAEMO TaKi
apaMeTpH MPUCTPOIO, IPH SIKUX 3HAYCHHS IMOTYXKHOCTI Oy/ie MiHIMATbHIM.

BucnoBkmn. 3a anamizoM ocoOnuBOCTeld pOOOTH CErMEHTHO-HAIBIEBUX —Ppi3aIbHUX
amapariB BCTAHOBJICHO, IO MTPH 1X poOOTI CHIIa iHepIIil, IK HABAaHTaXCHHS Pi3aJIbHOTO arapara, Mae
HaiOlibIe 3HAUeHHs y TOPIBHSHHI 3 CHJIOIO pi3aHHS ¥ Teprs. st i1 3piBHOBaKEHHS CIij
BUKOPUCTOBYBATH IPYKHI €JIEMEHTH Y MPHBO/I, SIKI CIPHUMATAMYTh YaCTHHY ITi€l CHIN 1HEpIlii —
PEeLITy CIIiJ] CHpSMOBYBATH Ha MOJI0JIAHHSI OMIOPIB 3pi3y U TepTs.

[IpoBeneHO TeopeTHYHE OIIHIOBAaHHS €(EeKTHBHOCTI POOOTH JOJATKOBOTO IPUCTPOIO Ta
BCTAHOBJICHO, II0 MPHU MUTOMIM poOOTI pi3albHOTO amapara, ska BUTPAYa€ThCS Ha 3pi3 POCIUH 3

: : 2L . .
omuanui wiomi €=200 (H-M)/ M, miniManbHe CIOKHBAHHS IOTYXHOCTI CIIOCTEPIraeThes IpU

TaKUX pAIiOHATPHUX TapaMeTpax IPUCTPOIO: JKOPCTKICTh TEPIIOro Ta JPYroro IMPYXKHOTO
€IIEMEHTIB CTAHOBUTb k, = k, = 44850 H/M, mapamerp, mo xapakTepusye MOMEHT MOYATKy (KiHIIs)
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poOoTH MpYyXKHOro ejJeMeHTa — & =0,0019 M. AHaJI3yl0Yd MIKOBI 3HAYEHHS NepeaaBaHol

MOTYKHOCTI, MOXHa KOHCTaTyBaTH, IO TakKi 3HAYCHHS 3HWXKYIOThCS Ha 36% y MOpPIBHSHHI 3
0a30BOI0 KOHCTPYKITIEIO TPHBO/IA.

[Ticns mpoBeneHHS KOMIUIEKCHUX EKCIIEPUMEHTAIBHUX JIOCHTIDKEHb IMOJA0 BHU3HAYEHHS
MOTYKHOCTI, sIKa CIOXKHUBAETHCS TPUBOJOM KOCApKH, MiJTBEPIKEHO, IO MiHIMalIbHI 3HAYCHHS
CIIO’KMBAHOT MOTY)KHOCTI TIPHBOJIOM IPH TaKidl ke MATOMIN poOOTI pi3albHOTrO amapara OyIyTh

. . 4 .
CIIOCTEPIraTUCA IIPU KOPCTKOCT1 IICPIIOro IPYKHOIO CJICMCHTA kl :4,510 H/M, JKOPCTKOCT1

ApYyTroro mpy>kKHOTo €JICMEHTa k2 =4,5'104 H/M Ta § =0,002 M — mapameTpi, 10 XapaKTepu3ye

MOMEHT IOYaTKy (3aKiHYeHHs) pOOOTH TMPYKHOTO eyneMeHTa. Hampuwkman, 3HaveHHs wi€l
MOTY>KHOCTI 3a MAaTeMaTHYHOIO MOJIEJUII0 CTaHOBHTH Onm3bko 2,6 KBT, a excrmepuMeHTOM
3a(ikcoBaHo 2,4 kBT. Po30DKHICTD MiX 3HAQUEHHSIMU MOTY>KHOCTI 3 TEOPETUYHUX PO3PaxXyHKIB Ta
3HANACHNX eKCIIEPUMEHTAIBHO cKitasae meHIe 10%.

[Monanpimi goCTiKEHHS CITiJ COPSMYBaTH B PyCJIO aBTOMAaTHYHOI a00 HaIlliBaBTOMAaTHYHOL
3MIHA TapaMeTpiB JOJATKOBOTO TPUCTPOIO IS JOCSTHEHHS MIiHIMaJIbHOTO CIOXXHBAHHS
MOTY>KHOCTI KOCapKOIO Ha Oy/ib-sIKOMY pexXuMi ii poOOTH.

Conclusions. Analysis of the segment—pin cutting devices operation has been carried out.
While operating the force of inertia as the loading of cutting device was found to be the greatest as
compared with those of cutting and friction forces. To balance it elastic elements in the drive must
be used. These elements will obtain the portion of the force of inertia — the rest must be directed to
overcome the shearing and friction stresses.

Theoretical estimation of the efficient operation of the additional device was carried out. It
was found that the specific operation of the cutting device, which is spent for cutting plants in the

: 2 . . .
square unit & =20C(N 'M)/ M, minimum power consumption is under such device parameters:
regidity of the first and second elastic elements is &, = k, = 44850 N /m , the parameter, which
specifies the moment of start (stop) of the elastic element operation — §=0,0019 m. While

analysing the maximum values of power, which is transmitted it can be stated, that such values are
decreased by 36 % as compared with the basic drive construction.

Complex experimental investigations on finding the power consumed by the mower drive
have been carried out, it was testified, that minimum values of the drive consumed power under
similar specific operation of the cutting device will be demonstrated at the regidity of the first

elastic element £ =4,5'104 N/m, the regidity of the second elastic element k, =4,5'104 N/m
and § = 0,002 m — the parameter, which specifies the moment of start (stop) of the elastic element

operation. For example, the value of its power according to mathematic model is about 2,6 kwt, but
that recorded in the experiment — 2,4 kwt. Difference between the power values in theoretical
calculations and experimental ones are less than 10%.

Further investigations are to be carried out in automatic or semi—automatic change of
parameters of the additional device to provide the minimum mower power consumption in any
regime of its operation.
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