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9KCIIEPUMEHTAJIBHBIE UCCJIEJOBAHUSA PABOTHI
3AXBATHO-CPE3AIOIIETO YCTPOMCTBA
C MEXAHU3MOM BUBPALIIUHN

Bseoenue. TlpoBeneHne KOMIUIEKCHBIX HAyYHBIX HCCIEIOBAHUH SIBISCTCS
HEOTBEMIIEMOIl YacThIO CO3aHMS MAlIMH M OOOPYHOBaHHS JECO3arOTOBOK H
JlecHOTO Xo3sicTBa [Anekcanapos, 2000; CunpiranoB u ap., 2008; upHuH,
Mupuun, 2014; Anekcanapos, 2020]. OcoOeHHO Ba)XXHO, KOTJa 3TO CBSI3aHO C
HOBBIMM HAIIPaBICHUSIMU Pa3pabOTKH, KOTOpHIE €lle He MOIYy4MIH IIUPOKOro
pacnpoCTpaHeHUsI U UMEIOT JOCTATOYHO OTPaHMYEHHBIH 00BEM TEOPETHIECKHX
U TIPaKTHYECKUX 3HaHWH. K OfHOMY M3 TakmX HamlpaBICHUH MOXXHO OTHECTH
pa3paboTKy 3axBaTHO-CPE3alOMIET0 YCTPOICTBA C MEXaHM3MOM BHOpaIny,
MIpeJHAa3HAYeHHOTO Ui YAEp)KaHWd JAepeBa B BEPTUKAIBHOM IIONOKEHHH 3a
cueT 3¢ ¢dekra TUHAMUYECKONH CTaOUIM3alK MEePeBEePHYTOTO MasTHUKA Ha OC-
muupyromeM nozasece [Jlacroukun u ap., 2023]. B paMkax IpoBeIEHHBIX HC-
CIICIOBAaHMI MO TaHHOHM TeMe Obla pa3paboTaHa MOJEb M IPOBE/ICH TEOPETH-
YECKMH aHaJlM3 MPOIECcCOB pabdOTHl 3aXBaTHO-CPE3AIOIIETO YCTPOWCTBA C
MexaHu3MOM BuOparmu [Jlacroukun u np., 2024a, b]. Takke aBropamu OBUIO BEI-
SCHEHO, YTO NPH AWHAMIYECKON CTAOMIM3aI[ii BEPTUKAJIBHOTO JIePeBa HIEMEHTHI
3aXBaTHO-CPE3AOIIEr0 yCTPONUCTBA ¢ MEXaHU3MOM BUOpPALUH UCIIBITHIBAIOT 3HAUH-
TEIIbHBIE HATPY3KH, XapaKTep KOTOPBIX CUIBHO 3aBUCHUT OT PEXKKMA HKCILTyaTal[uu
1 TIapaMeTpOB yAepkuBaeMoro aepesa [Jlactoukun u np., 2024a, b]. [lng anamusza
XapakTepa BO3HMKAIOIIMX HArpy30K B 3JEMEHTaX KOHCTPYKIMH 3aXBaTHO-
CpE3aloIIIero yCTPOWCTBA C MEXaHN3MOM BHOpaIMy HEOOXOIMMO IIPOBECTH JKC-
MePUMEHTAIIFHBIC MCCIICAOBAHMS MO JUHAMHYECKOI CTaOMIM3aIllii BEpPTUKANb-
HO yJIep’KHBaeMOro JIepeBa B yCIOBUIX ONBITHON SKCILTyaTaluy.

Llenvio SKCTIEPUMEHTANIBHBIX WCCIEIOBAHUH SBISIETCS ONpENCNICHUE 3KC-
IUTyaTallMOHHBIX ~IIOKa3aTelell paboThl OCHOBHBIX 3JIEMEHTOB 3aXBaTHO-
CpEe3aroIlero yCTpoHCTBa ¢ MEXaHU3MOM BHOPAIMU TIPU JHHAMHUYECKOH CTa0u-
JM3alUN BEPTHUKAIBHO YACPKMBAEMOTO JIepeBa B YCJIOBHAX BBHITOJHEHUS TEX-
HOJIOTHMYECKHX OIlepaluil pyook yxona.

Mamepuanvt u memoouxa ucciedosanus. JI7s TIPOBEACHUS 3KCIICPUMCH-
TaJbHBIX HCCICOBAHUN 1O JUHAMUYECKOW CTAOMIIM3AIlMHM BEPTUKAJIBHO YaAEp-
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JKHBAEMOT'0 JIEPEBa, 3ar0TaBIMBAEMOr0 MPU pyOKax yxo/a, ObLI H3rOTOBIICH Ba-
PHaHT 3aXBaTHO-CPE3AIOIIET0 YCTPOWCTBAa ¢ MEXaHM3MOM BHOpamuu (puc. 1),
KOTOpOE YCTaHABJIMBAJIOCh HA MEPETHIO HABECKY CHELUAIBHOIO CAMOXOIHOTO
KOJIECHOT'O I11aCCH.

Puc. 1. DxcniepuMeHTabHbIH 00pa3el 3aXBaTHO-CPE3AIOIIET0 YCTPOHCTBa
€ MEXaHU3MOM BHOpanuu

Fig. 1. Experimental sample of a gripping and cutting device
with a vibration mechanism

B pamkax OSKCIIEpHMEHTAIBHBIX HCCIICIOBAHMI 3aXBaTHO-CpE3aloliee
YCTPOHCTBO BEITIOJIHSIIO OCHOBHBIE TEXHOIOTHIECKUE OTIEPAIINH JIECO3aTrOTOBKH,
TaKk{e KaK Cpe3aHHe W 3aXBaT JepeBa, OTACICHUE JepeBa OT IHS U yAep)KaHHe
€ro BO BpeMs IHHAMHYECKOH CTaOMIHM3aIlNK B BEPTHUKAIHHOM TIOJIOKESHUH TIPH
TpaHcopTupoBke (puc. 2). [Ipu BBITOJHEHUH TEXHOJOTUYCCKUX ONEpaIdil ma-
paMeTphl 3arOTaBIMBaEMBIX JIEPEBBEB BapbHPOBAINCH 10 JHAMETPY Yy MecTa
cpesa. B kauecTBe OCHOBHOH 3aroTaBIMBaeMOM TIOPOJIBI IepeBbeB Oblila BEIOpa-
Ha Oepesa.

W3-3a ocoOeHHOCTH Tporiecca TMHAMHYECKOH CTaOMIM3any IepeBa B Bep-
TUKAIGHOM TIOJIOKEHWH 3JEMEHTHl KOHCTPYKIMHM 3aXBaTHO-CPE3aIOIIero
YCTPOHCTBAa HCIBITHIBAIOT 3HAYMTENBHBIC HArpy3KH, OCHOBHBIE M3 KOTOPBIX
MIPUXOMAATCS Ha MEXaHM3MBl BHOpAllMK M 3aKUMa JepeBa. [ BBIABICHUS Xa-
pakTepa TakMX Harpy30K C ITOMOIIBI0 M3MEPHUTENBHBIX AAaTYNKOB ITPOM3BOIH-
JIach PETHCTPAIUs M3MEHEHHs IaBJICHHS B MAarucTpasiX THAPOMOTOpa MexXa-
HU3Ma BUOpaI{ U IPUBOJHOTO THAPOIMIMHAPA phIUara 3aKuMa.
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Puc. 2. IIpoBeeHue 3KCIiepUMEHTAIbHBIX UCCIIE0OBAaHUMN
Fig. 2. Conducting experimental research

Mecra ycTaHOBKH U CcITOc00 KpeIUIeHHs JaTIHKoB (pHc.l) BEIOMpaNnCch Ha
MeCTe C Y4eTOM KOHCTPYKTHBHBIX OCOOCHHOCTEH M PEKOMEHIANHWH 10 MX JKC-
IUTyaTanuy. [ TaBHBIMH KPUTEPUSAMHA MPU yCTAaHOBKE JAaTINKOB OBIIIO COXpaHe-
HUE TOJHOW (YHKIMOHAIBHOCTH BCEX JIIEMCHTOB 3aXBaTHO-CPE3aIOIIETro
ycrpoiictBa. st 00pabOTKU CHTHANIOB, MOTYYCHHBIX C JATYHKOB, IPAMCHSIICT
HM3MEPUTETBHBIA KOMIUICKC Ha OCHOBE MOJYJIS TI0 IPe0oOpa30BaHUIO aHATIOTOBO-
ro curHana NI 9219 u nporpammer LabView. B nmporpamme ucrons3oBaics HH-
ctpyMeHT DAQ Assistant, ¢ MOMOIIBI0 KOTOPOTO H3MEPEHHBIE CHT'HAJBI IPeoo-
pa3oBbIBaNECh B IM(POBOW BHA W HCHOJNB30BAINCH B MpOrpaMMme Ui
BBIYUCIICHUS 3HAYCHAH (PH3MIECKUX BEINIHH.

Pesynomamer uccredosanus. B pesynpraTe SKCIEPHUMEHTAIBHBIX HCCIIEHO-
BaHWH OBUIM TIOJYYEHBbI NaHHBbIE M3MEHEHHUs JKCIUTyaTallMOHHBIX TOKa3aTesei
paboTBl OCHOBHBIX 3JIEMEHTOB 3aXBAaTHO-CPE3AIOIIETO YCTPOMCTBA C MEXaHM3-
MOM BHOpAIMY TIPY BHIMIOJIHEHUH TEXHOJIOTHYECKUX orepamnuii pyook yxona. Ha
puc. 3—4 mpeacTaBieHbl 00pa3lbl AKCIEPUMEHTAITBHBIX JAHHBIX W3MEHEHHS
JABJICHUS] B MAarUCTPAIIX MEXaHM3MOB 3a)XHMa W BHOpalMK 3axBaTHO-
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CpEe3alolIero yCTpoiicTBa NpH 3aroToBKe Oepesbl, TMaMeTpoM y MecTa cpesa 12
CM, C TOCJIEAYIOMMM epeMenieHreM co ckopocTbio 3,0 m/c. Ha rpadukax yqa-
ctok (0...3,5 ¢) coOOTBETCTBYET NpoLecCy, IPU KOTOPOM OTCYTCTBYET JaBJICHHE
B MarucTpajy IpH HaBOJKE 3aXBaTHO-CPE3AIONIET0 yCTPOHCTBA Ha JIepeBo (pbl-
yar 3axBara IpeABApPUTEIbHO OTKPHIT); ydacTok (3,5...5 c) coOoTBETCTBYyeT 3a-
XBaTy JIepeBa C OJJHOBPEMEHHBIM €ro Cpe3aHueM; ydacTok (5,5...7 ¢) cooTBer-
CTBYyEeT TIIEpeBO/ly 3aXBaTHO-CPE3AIOIIET0 YCTPOMCTBA B  TPAHCIIOPTHOE
monoxenue (mogusatue 3CY Hax 3emureit Ha 50 cM); ydacTok (7...22 ¢) cooTBeT-
CTBYET TPAHCHOPTHPOBKE JIepeBa B BEPTHKAILHOM ITOJIOKECHHH.
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Puc. 3. O6pa3zern 3KCIIEpUMEHTAIBHBIX JAHHBIX U3MCHEHHUS IaBICHHS
B MarucTpali THIPOLMINHAPA 3aXBaTa AepeBa

Fig. 3. Sample experimental data change in pressure
in the hydraulic cylinder line of the tree gripper
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Puc. 4. Obpa3zent 3KCIIEpUMEHTATIBHBIX JAHHBIX U3MECHEHHUS TaBICHHS
B MarkCTpaiy rUIPpOMOTOpa MeXaHH3Ma BUOpaIiK

Fig. 4. Sample of experimental data of pressure change /
in the hydraulic motor line of the vibration mechanism
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I'padux Ha puc. 3 moka3bIBaeT U3MEHEHHE JABJICHUS B MAaruCTPAI THAPO-
LIJIMH/IpA 3aXBaTa JiepeBa Ha Pa3HbIX dTarax TeXHOJIOIMYecKoro Ipolecca 3aro-
TOBKH JiepeBa. Tak, B Impolecce 3aXuMa JepeBa JaBIeHHEe B MarucTpald THIpo-
OUIMHIpPA 32KMMa JIepeBa BO3pacTaeT /0 MOMEHTa ITOJHOTO oOXBara aepeBa
poraarom. Ilpy okoHUaHMM cpe3aHUs AABJICHUE B MArUCTPAI MEXaHN3Ma 3aXKH1-
Ma JiepeBa HEMHOTO CHIDKaercst (5 c¢), mocie 4Yero 0 BKJIIOUCHUS MEXaHM3Ma
BHUOpaLuM OcTaeTcd MOYTH MOCTOSHHBIM. [locne BKIIOYeHHS MexaHu3Ma BUOpa-
UM TIPOMCXOAUT PacKauMBaHUE JIepeBa, KOTOPOE MPUBOAUT K JOMOTHUTEIHHBIM
Harpy3KkaMm Ha pbluar 3aKFMa, ¥ JaBIeHHE B MarHCTPaIH THAPOIMINHIPA 3aXKH-
Ma pesko BospactaeT (7 c...8,5 c). Ilocme mOCTIKEHUS THAPOMOTOPOM MaKCH-
MaJIbHBIX OOOpOTOB JIaBJIeHHE B MarucTpajd 3aKMMa JepeBa CIrIaXKHBaeTcs, U
MIPUCYTCTBYIOT TOJBKO HE3HAUHUTEIbHbIE OTKIOHEHHUs (0Tpe3ok 9...22 c). Tawke
B IIEJIOM TIPOCIICKUBACTCS CHIDKEHHE TABICHUS W OCNA0JICHNe CHIIBI 3aKHUMa 3a
CUET yTeueKk pabodel KUAKOCTH B THAPOCHCTEME H 33 CUET CMSITHUS OBEPXHOCTH
nepesa. Takoe cHUKeHUe aBiieHus B cpeaneM coctasisuio 0,07 MIlaza 1 c. B
CBSI3H C ATUM IIPH MEepeMEIeHUH JepeBa Ha OOJIBIIOE PacCTOSHUE MPUXOUIOCH
MEPUOANYECKH BKIIOYATh PACIPEICITUTENb IS MOIepKaHNs aBJICHUS B Maru-
CTpaJM 3aXBaTa, YTOOBI 00ECTIeUnTh HaAEKHOE yACePKaHHe CIIMIIEHHOTO AepeBa.

I'pacux Ha puc. 4 MOKa3pIBaCT N3MEHEHNE JABJICHNS B MarkucTpail THAPO-
MOTOpa MEXaHH3Ma BHOPAIMM IPU BBIIOJIHEHHUH TEXHOJIOTHYECKOTO Hpolecca
3aroToBKU JepeBa. BiimoueHue ruapomoropa (¢ 6...7 ¢) XapakTepuzyercs
BCIUTECKOM M3MEHEHHMS JABJICHUS B MArHCTPalIX 10 MOMEHTa Habopa THAPOMO-
TOPOM MaKCHMaJbHBIX 000poToB Bpamienus (1...2 ¢). B mpomecce paboTsr me-
XaHM3Ma BUOpauy HaOIoJaIOCh KojeOaHHe IaBiIeHHs B MarucTpaid THAPO-
MOTOpa, KOTOpPOE CKIAJABIBAIOCH M3 caMOW pabOThl MeXaHW3Ma BHOpaluy,
KosiebaHuit AepeBa U paboTHI rHapoHacoca. IIpu ynepskaHuM NepeBheB AUaMeT-
poM, OJIM3KUM K MaKCUMaIIbHO pacdeTHBIM (18 cM), Habmroganock CHIIbHOE pac-
KayMBaHUE JIEPeBa M YBEIMUCHNE aMIUTUTY (bl X YaCTOTHI KOJIEOaHUH JaBICHUS
B MarucTpaiy THIPOMOTOpa MexaHu3Ma BuOparuu o 12,5...13,5 MIla, koto-
pO€ MOTIJIO CONPOBOXAATHCA aBTOMATUYECKUM OTKIIIOYEHUEM paclpeeTHTeNs.
[Ipu quHAMIYECKOH CTaOMIM3alny BEPTHKAIBHO TIEpeMEIIaeMbIX JePeBhEB Ma-
noro guamerpa (10...16 cM) HaOIIOJATOCh OTYETIINBOE CHUKCHHE aMILTUATYIBI
1 4acCTOThI KOJIE€OAHHUH, YTO CBUACTEIBCTBYET O CTPEMIICHHH CHCTEMBI K CTaOu-
JU3aLUH U K CTJIQXKUBAHUIO AMHAMUYECKUX MapaMeTpoB.

3axmiouenue. B pe3ynbrare SKCIEPHUMEHTAIBHBIX UCCIICIOBAHUI OBLIN TOIY-
YeHbI JJaHHbIC M3MEHEHHs! JaBJICHHUS MEXaHU3MOB BHOpaIMy 1 3a)KUMa JiepeBa 3a-
XBaTHO-CPE3AIOILET0 YCTPOICTBA IPH Cpe3aHuH, GUKCALUM U MOCIeayomeil 1u-
HAMWUYECKOW CTAOWIM3ald JiepeBa B  BEPTHUKAIBHOM IIOJIOKEHHUH  IIPU
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TpaHCOpTUPOBKe. [loTydYeHHbIe JaHHbBIe TTOKA3aJM, YTO MPU Havaie paboThl Me-
XaHU3Ma BHOPAIMU MPOUCXOIUT BCIUIECK aMIUTUTY/IbI M YaCTOThI KOJieOaHuil 1aB-
JICHUSI B MATUCTPASIX MEXaHU3Ma BUOPAIMU M 32)KUMa JIepeBa, KOTOPhIN CBSI3aH C
0COOEHHOCTSIMH KMHEMATHKH KOHCTPYKIIMH 3aXBaTHO-CPE3AIOIIEro YCTPOMCTBA U
CHJIBHOTO PaCKa4MBaHMsI KOHCOJILHO 3aKPEILICHHOTO JiepeBa. Takke yCTaHOBIICHO,
YTO TMPH YCTAHOBHBIIEMCS PEXHME PabOThl MeXaHM3Ma BHOpAIMHU UISI ICPEBbEB
ot 10 1o 16 cM y MecTa cpe3a mpocieXuBanach TEHACHIMS K CHIDKEHUIO aMILIU-
TYJIbI U 9aCTOTHI KOJICOAHMII ABJICHHSI, YTO CBUIICTEIILCTBYET O CTPEMIICHUH CH-
CTEMbI K CTAOWIM3AIMU U K CTIIAKHBAHHIO IMHAMHYCCKUX IapaMeTpoB. AHaIu3
9KCIIEPUMEHTAILHBIX IAHHBIX TI0 3arOTOBKE JIEPEBLEB PA3HBIX IUAMETPOB MOKA3all,
YTO BENMYMHA JABICHUN B MArMCTPAIISIX MEXaHU3MOB 3a)KUMa U BHOPAIIMU HaXO-
JIUTCS B IONMYCTUMBIX Tpejenax. B manpHeiIeM, YCOBEPIICHCTBOBAB KOHCTPYK-
[IUIO 3aXBATHO-CPE3AIONIETO YCTPOHCTBA, MOXKHO JNOOHUThCS Ooliee dPPeKTUBHOM
JMHAMHUYECKON CTaOMIM3alMU JiepeBa B BEPTHKAIBHOM ITOJIOKECHUH, MOBBICHTH
MapamMeTphl 3aroTaBINBAEMBIX JIEPEBHEB U CKOPOCTh X BHIHOCA.

Cseoenus o urancuposanuu ucciedosarus. ViccnenoBaHne BBIIOIHEHO 3a CYET
rpanta Poccuiickoro Hayunoro ¢onma Ne 23-29-00421, https://rscf.ru/project/23-29-
00421/.

Kongauxm unmepecos. ABTOpbI 3asIBISIIOT 00 OTCYTCTBUM KOH(IIMKTA HHTEPECOB.
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B cratee mpencTaBiCHBI PE3YNbTATHl OKCIIEPUMEHTAIBHBIX HCCIETO0BAHHUN
W3MEHEHNs JaBJIeHHs] MEXaHU3MOB BHOpAIMH M 3aKHMa JiepeBa 3aXBaTHO-CPE3ArOIEro
yCTpPOMCTBA Ha pas3HBIX OTalaXx TEXHOJOTHMYECKOro Ipouecca pyOoK —yxoja.
VcenenoBanusi POBOIMINCH HAa SKCIIEPUMEHTAIBHOM 00pasiie 3aXBaTHO-CPE3AIOILEro
YCTpOWCTBA C MEXaHMU3MOM BHOparmu. B pamkax 3KCHEpHMEHTAIBHBIX HCCIIECAOBAHUN
3aXBaTHO-CPE3AIOLIee YCTPOICTBO BBINOJHANIO OCHOBHBIE TEXHOJIOIMYECKUE ONEePaIUU
JIECO3ar0TOBKU, TaKHUE KaK Cpe3aHHe M 3axBaT JIepeBa, OTACJICHHE JiepeBa OT IHS U
JUHAMUYECKasi CTAOWIM3alUsi B BEPTHKATGHOM IIOJIOKEHHH TIPH TPAHCIOPTHPOBKE.
[Ipn BHITOMHEHWH TEXHOJOTHMYECKUX OIEpamdii MapaMeTpbl 3aroTaBIMBAaEMbIX
JIepEeBbEB BapbUPOBAIMCH II0 JHMAMETPy Yy MecTa cpe3a. B KkauecTBe OCHOBHOM
3aroTaBIMBaEeMOil MOPO/IbI IePEeBhEeB ObLia BhiOpaHa Oepesa. [I7st BhISBICHHS XapakTepa
OKa3bIBaCMBIX HATrpPy30K C TIOMONIBIO H3MEPHTENBHBIX JaTYNKOB IPOMU3BOJUIACH
perucTpauust M3MCHCHHsS JaBJCHHS B MarucTpasiX IPHUBOAHOIO THIPOLMIMHAPA
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ppluara 3axuMa W THAPOMOTOpAa MexaHm3Ma BHOpanmu. llomydeHHbIE maHHBIE
MOKa3aJld, YTO TPH Hadaje paboThl MeXaHW3Ma BHOpAalUM TPOHCXOIWT BCIDIECK
aMIUTUTY/Ibl U 4aCTOThI KOJIEOAHUH TaBJIeHNs] B MaruCTPaIsX MEXaHU3MOB BHOPAIMU U
3aXHMa JepeBa, KOTOPBIH CBA3aH C OCOOCHHOCTSIMM KHHEMATHUKH KOHCTPYKIHH
3aXBATHO-CPE3AIOLIET0  YCTPOMCTBA M CHJIBHOTO  PAacKauMBaHHUSA  KOHCOJBHO
3aKpeIUIEHHOTo JepeBa. Takke YCTAHOBJIEHO, YTO HPH YCTAHOBHBLIEMCS PEXHUME
pabotel MexaHu3ma BuOpammu s gepeBbeB oT 10 mo 16 cM y mecra cpesa
MIPOCTIEKUBATIACH TEHICHIWSA K CHIDKCHHIO AaMIUTUTYJBl M YacTOTHl KojeOaHWi
JaBJEHHS, YTO CBHAETEIBCTBYET O CTPEMJICHHH CHCTEMBI K CTabwim3amuu U K
CIJIAKMBAHUIO JUHAMMYECKUX MapaMeTpoB. AHAIU3 3KCIIEPHUMEHTAIBHBIX JIAHHBIX I10
3arOTOBKE JIEPEBBEB Ppa3HBIX JMAMETPOB IIOKA3aJl, 4YTO BEJIMYMHA [aBJICHUH B
MarucTpayiiX MEXaHU3MOB 3KMMa M BHOpAIMy HaXOIUTCS B AOMYCTHMBIX NpEAenax u
NPy JajbHEHIIeM  COBEPIICHCTBOBAHMM  KOHCTPYKLHH  3aXBaTHO-CPE3AIOLLETO
YCTPOMCTBA € MEXaHW3MOM BHOpAlMM CYLIECTBYET BO3MOXKHOCTb IOBBILICHUS
3¢ PeKTUBHOCTH AMHAMUYECKOHN CTAOMIM3alUK IEpEeBa B BEPTUKAILHOM IOJI0KECHHH.

Knrouessie cinoBa: 3aXBaTHO-Cpe3aloliee  yCTPOMCTBO,  MEXaHU3M
BHOpanny, JWHAMHUYEcKas CTAaOWIM3alys, BEpPTHUKAIBLHOE IepeBO, JIECO3aroTOBKa,
OKCHIEPUMEHTAJIbHBIC UCCJIEIOBaHUS.

Lastochkin D.M., Sidyganov Yu.N., Kretinin V.1., Kostromin D.V. Experimental
studies of the operation of a gripping and cutting device with a vibration mechanism.
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The article presents the results of experimental studies of changes in the pressure of
the vibration and tree clamping mechanisms of the gripping and cutting device at
different stages of the technological process of thinning. The studies were conducted on
an experimental sample of the gripping and cutting device with a vibration mechanism.
As part of the experimental studies, the gripping and cutting device performed the main
technological operations of logging, such as cutting and gripping a tree, separating a tree
from a stump and dynamic stabilization in a vertical position during transportation.
When performing technological operations, the parameters of the harvested trees varied
in diameter at the cut site. Birch was chosen as the main harvested tree species. To
identify the nature of the loads exerted, pressure changes in the lines of the drive
hydraulic cylinder of the clamp lever and the hydraulic motor of the vibration
mechanism were recorded using measuring sensors. The data obtained showed that
when the vibration mechanism starts working, there is a surge in the amplitude and
frequency of pressure oscillations in the lines of the vibration mechanisms and tree
clamping, which is associated with the kinematics features of the gripping and cutting
device design and strong swinging of the cantilever-mounted tree. It was also
established that in the steady-state mode of operation of the vibration mechanism for
trees from 10 to 16 cm at the cutting site there was a tendency to reduce the amplitude
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and frequency of pressure oscillations, which indicates to us the desire of the system to
stabilize and smooth out dynamic parameters. Analysis of experimental data on
harvesting trees of different diameters showed that the value of pressure in the main
lines of the clamping and vibration mechanisms is within acceptable limits and with
further improvement of the design of the gripping and cutting device with a vibration
mechanism, there is a possibility of increasing the efficiency of dynamic stabilization of
the tree in a vertical position.

Keywords: gripping-cutting device, vibration mechanism, dynamic
stabilization, vertical tree, forest harvesting, experimental studies.
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