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Annomayua. Ilpu oprannzanuy paboT IO PaCUIUCTKE OT HEKEIATSILHOW JIPEBECHO-KYCTaPHUKOBOM

PACTUTCIBHOCTH 3AalUTHBIX JICCHBIX HaCa)K)IeHHﬁ, a TAKKC NPWICTAIOIHNUX K HUM TeppHTOpHﬁ BO3HH-

KacT Hp06neMa BI)IGOpa BBICOKOIIPOM3BOAUTCIIBHOTO TEXHOJIOTMYECKOTO IMpouecca u COOTBCTCTBYIOHlCﬁ

€My CHCTEMBI MallliH. BBITOMTHEHHBI 0030p JTUTEPATYPHBIX NCTOYHUKOB BBISIBUI IEPCIIEKTUBHOCTH CO-

BCPHICHCTBOBAHNA KOPYCBAJIbHOT'O O60py,I[OBaHI/I$[ KaK MHOT" O(I)YHK]_[I/IOHaJ'H)HOFO TEXHUYCCKOIo CPCaACTBA,

o0ecreurBaromero ObICTPYI0 M KauyeCTBEHHYIO KOPUEBKY JIPEBECHO-KYCTapHHKOBON pPacTUTENBHOCTH,

OTAETBHBIX JEPEBHEB, CIBUTAHUE B OypTHI M TOTPY3Ky B TPAHCIIOPTHOE cpencTBo. Llempio paboTs sB-

JsieTcsl MOBBIIEHHE YP(EKTUBHOCTH PACUUCTKH TEPPUTOPHI OT HEXeNaTelnbHON APEeBECHO-KyCTapHH-

KOBOI1 PaCTUTCIBHOCTH ITYTEM BBISABJIICHHA TCXHOJIOTMYCCKUX U KOHCTPYKTUBHBIX IMapaMETPOB HOBOTO

MHOTO(DYHKITHOHATIHHOTO KOpPUEBAIBHOTO 000pymoBaHMA. ABTOpaMH HCCIeIOBaHUs Obula pa3zpaboTaHa

KOHCTPYKTHBHO-TCXHOJIOTMYCCKAA CXEMa YKA3aHHOI'O O60py,Z[OBaHI/I$I, HM3TOTOBIICH €T0 OIBITHBIN 06p3.3€LI.

[NoneBble MccnenoBaHus KOPUYEBAILHOTO 000py/IOBaHKA, HaBeleHHoro Ha TpakTop LiuGong CLG856H,

OCYIIECTBIITINCH OCEHBIO 1 3uMOH 2024 1 2025 TT. IpH pacyrCTKe 3aIlIUTHBIX JICCHBIX HACAKICHUN, pa3-

IrpaHUYUBAIONINX 3CMJIN CEIIbCKOXO3SIICTBEHHOIO Ha3zHadcHUs. B XO0A€ BBIIIOJIHCHHUA KaXXI0I'0 TCXHOJIO-

TMYCCKOro MUKJIa KOpYeBaHUA OCYIICCTBIIAINCH USMCPCHUA BPEMCHU BBIMNNOJIHCHUA 3JICMCHTOB TEXHOJIO-

THYECKOTO TpoIecca KOPUYEBaHMsI, a TakKe pa3Mepsl OPMUPYEMBIX OypTOB BHIKOPUEBAHHBIX JIEPEBHEB

" KyCTapHUKOB. Bcero 6b110 3a(l)I/IKCI/IpOBaHO 540 TeXHOIOTHYCCKUX HUKJIOB KOPYCBAHHA HCIKEIIATCIIb-

HOHM pacTUTENBHOCTH, TIOCIEACTBUEM OCYIIECTBICHNS! KOTOPBIX SIBISIOCH BOCEMb C(HOPMUPOBAHHBIX Ky4

yKa3aHHOH pacturenbHOCTH. [lo pesymbraram MpoBeNeHHBIX HAONIOAEHWI yCTAHOBJIEHO, YTO CpeIHee

TCXHOJIOTUYCCKOC BpPCMs HHKJIA BBIITOIHCHUA KOPYCBAHUA HEe)XeJ1aTeIbHOM PaCTUTCILbHOCTH COCTAaBH-

1o 310,05 ¢ mpu cpenHem paccrosiauu niepemertienus 41 M. Jlons BpeMeHH Ha BBITIONHEHUE HETTOCPE-

CTBEHHOTO YIaJIeHHsI PACTHTEIIFHOCTH ¢ KOpHeBol cuctemoil cocrasiseT 40,37 %, 3HaunTeNbHAS OIS

BPEMCHH 3aTpayuBaJIaCb HaA INCPEMCIICHUA TpPAKTOpa. CpG,HHHH BCJIMYMHA NPOU3BOAUTCILHOCTH pa60—

TBI OIBITHOTO OOpa3siia KOpYeBaJIbHOrO 00OpPYIOBaHHS 3a OAMH 4Yac cocraBuia 58,9 m*/u (175,3 m*/u)

TIPY JI0J1€ BEIKOPYEBAHHOMN PACTHTEIHHOCTH ¢ KOMOM ITOYBBI Ha KopHEBoH cucteme 0,71-1,00.

© [panamox M. B., Koporkux B. H., [lnatonos A. A., ITontukos B. I1., Hapros I1. A., 2025
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Abstract. When organizing the work of clearing protective forest plantations from unwanted tree and
shrub vegetation, as well as adjacent territories, the problem of choosing a highly productive technological
process and a corresponding machine system arises. A review of literature sources devoted to the issue
of improving uprooting equipment as a multifunctional technical facility that provides fast and high-
quality uprooting of tree and shrub vegetation, individual trees, shifting into piles and loading into
a vehicle. The aim of the research is to increase the efficiency of clearing territories from unwanted tree
and shrub vegetation by identifying the technological and design parameters of the new multifunctional
uprooting equipment. The authors of the research developed a design and technological scheme of
the specified equipment, and manufactured its prototype. Field researches of a prototype uprooting
equipment mounted on a LiuGong CLG 856 tractor were carried out in the autumn and winter of 2024
and 2025 during the clearing of protective forest plantations delimiting agricultural lands. During the
execution of each technological cycle of uprooting unwanted vegetation, the time of execution of the
elements of the technological process of uprooting was measured, as well as the size of the formed piles
of trees and shrubs vegetation. In total, 540 technological cycles of uprooting unwanted vegetation were
recorded, the result of which was eight formed piles of the specified vegetation. Based on the results
of the observations, it was found that the average technological cycle time for uprooting unwanted
vegetation was 310,05 seconds with an average travel distance of 41 m. The proportion of time spent
on direct removal of vegetation from the root system is 40,37 %, a significant proportion of the time
was spent on moving the tractor. The average productivity of the prototype uprooting equipment in one
hour was 58,9 m*/h (175,3 m?/h) with a proportion of uprooted vegetation with a clod of soil on the root
system of 0,71-1,00.

Keywords: unwanted vegetation, uprooting equipment, prototype, testing, cycle time, productivity

Acknowledgments: The authors express their gratitude to the team of UK Prodimex Agro LLC for
assistance in organizing field researches of the uprooter.



138 Jleca Poccum 1 X0351IMCTBO B HUX

Ne 3 (94), 2025 1.

For citation: Improvement of technologies and equipment for clearing areas of unwanted tree
and shrub vegetation / M. V. Drapalyuk, V. N. Korotkikh, A. A. Platonov [et al.] // Forests of Russia and

economy in them. 2025. Ne 3 (94). P. 136-146.

Beenenue

[lpu opranuzamuu paboOT MO pacyUCTKE OT He-
JKeJaTeIbHOu PaCTUTCIBHOCTH 3alIUTHBIX JICCHBIX
HacakJIEHUH, a TaKKe MPUIETAIOIINX K HAM TeppHU-
TOPHI HEPEAKO BO3HUKAET MpobieMa BhIOOpa BBICO-
KOITPOU3BOAMTEIILHOTO TEXHOJIOTHYECKOTO Tpoliecca,
a TaK)Ke COOTBETCTBYIOLLEH eMy cucTeMbl MaluH. Ha-
Py CO Cpe3aHueM HeKeNnaTeJIbHON pacTUTENLHOCTH
BOCTpeOOBaHHBIM TPOJIOJDKAET OCTABATHCS TEXHOJIO-
THYECKHA TPOIeCC, MpPeayCMaTPUBAIONINNA BBIKOP-
YeBBIBAHWE PACTUTENBFHOCTH 0€3 MpeaBapUTEIbHOTO
paszeneHuss Ha3eMHOM M IIOJ3€MHOM 4acTed pacre-
HUS, C MOCIEIYIONNM MTePEMENIeHHEM TTOIYIeHHBIX
OCTaTKOB PACTHUTEIBHOCTH BMECTE C KOMOM IIOYBBI
(Ipu ero HaIM4YMU) K MECTY CKJIaJMPOBaHUS BBIKOP-
YEeBAHHON PAaCTUTENFHOCTH C IIENBI0 €€ YTHIN3alluu
(HanpuMep, CXKUTaHUs WU IEPEepadOTKH Ha ILEIY).

OnHako TpaaUIIMOHHBIC TEXHOJIOTHH KOPYEBAHUS
PaCTHTEIHHOCTH, UCTIONB3YEMBIE B JIECHOM KOMILIEK-
ce, MPECTaBICHBl B OCHOBHOM KOpUEBATEIISIMHU B BUJIE
TOJ'IKaIOH.[efI PpaMbl, IPUBOAUMBIMHA B IBUKCHUC TPAK-
TOpaMH Ha TYCEHHWYHOM XOAY MPOILIBIX TOKOJECHHIA,
HE OTIMYAIOMUXCS OONBIIONH SKOHOMHYHOCTHIO. [lo-
clle KOp4ueBaHMS K TOMY k€ TpeOyeTcsl MpHUMEHEHHe
JOTIOTHUTENFHBIX TEXHUIECKUX CPENICTB st popMu-
POBaHMsI Ky4 U3 BEIKOPUEBAHHBIX IEPEBbEB U KyCTap-
HHUKOB, 4YTO Tpe6yeT JOITOJTHUTCIIBHBIX KaIlUTaJIbHBIX
BJIO’KEHUM.

Bonee coBpeMeHHbIE TEXHOIOTHU KOPYEBAHHUS pac-
TUTCIIBHOCTU NNPEAYCMAaTpUBArOT NIPUMCHCHNUE YHUBEP-
CaJbHBIX TEXHHUYECKHX CPEICTB (TPAKTOPOB), arpera-
TUPYEMBIX C KOpYeBaTeNsiMH, O0JafalolrX, OJHAKO,
HEJIOCTaTOYHON TPOW3BOANTENBHOCTHIO B Cllydyae He-
00XOAMMOCTH PACUMCTKH OOJNBINX TEPPUTOPHHA W HE
MO3BOJIIIOIIMX TPH 3TOM (OPMHUPOBATh Ky4H BBIKOP-
YEBAHHOMN PAaCTUTEIHLHOCTU 0€3 CMEHBI 000PYI0BaHUSI.
TakuM 006pa3oM, aKTyaJIbHBIM SBJISIETCS] BOIIPOC COBEP-
[ICHCTBOBAHUSI TEXHOJOTUM M TEXHUYECKUX CPEICTB
PaCUUCTKU TEPPUTOPHI OT HEXKeTaTeTIbHOU JPEeBECHO-
KyCTapHHUKOBOW PAaCTHTEIILHOCTH.

O030p COBPEMEHHBIX HAY4HBIX PadOT, MOCBSIICH-

HbIX JAaHHOMY BOIIPOCY, BBIABUII TAKUC HAIPaBJICHUA

UCCJICIOBaHUM, KaK pa3pab0TKa HOBBIX KOHCTPYKIIMH
KOpYEBaJIHLHOTO 000PYIOBaHUS ISl KOHKPETHBIX YCIIO-
BUH €r0 IPUMEHEHMSI, B TOM YHUCIIE C UCTIOIb30BAHUEM
BuOpanmu (Abapazakos, Ky3ueros, 2023; Muxurapos,
JobOpeiann, 2024; Pathak u mp., 2021; Ramantswana
u np., 2020; Saksa u np., 2023; Performance..., 2023),
COBEPIIICHCTBOBAHUE TEXHOJOIMYECKMX  OMeparuit
TPAHCTIOPTUPOBKH BEIKOPYEBAHHOW ApeBeCHHBI (DKC-
wiyarauus..., 2022; Ilnatonos, 2023; Huang u ap.,
2024), nzyyeHne ocoOEHHOCTEH MpOM3pacTaHusi 00b-
€KTOB KopueBaHUs — pactutensHocTH (Mechanism...,
2024; A mechanistic Prediction Model.. ., 2024), noBbI-
nrenne dpdexruBHOCTH paboThl tecHbIX MamvH ([Tytn
noBbImeHus. . ., 2020; Xeraii, Muxurapos, 2021) u T. 1.

BrinonHeHHBIN 0030p BBINICYKa3aHHBIX JIATEPA-
TYPHBIX HMCTOYHUKOB BBISBHJI MEPCIIEKTUBHOCTH CO-
BEPILIEHCTBOBAHUS KOPYEBAJIHLHOTO 000PYIOBaHUS KaK
TEXHUYECKOTO CPENICTBA, 00SCIICUNBAIOIIETO OBICTPOE
U Ka4eCTBCHHOE YJaJICHUE HEXKeIaTelIbHONH pacTH-
TETBHOCTH, TAPAHTUPYIOIIETO MPU 3TOM €€ HEBO300-
HOBJICHUE B TEYCHUE JIOCTATOYHO MPOIOJIKUTEIHLHOTO
Nepuojia BpeMEHHU.

ean, 3apaua, MeTOAMKA
U 00beKThI HCCTeTOBAHNS

Lenpto paboTh siBNsieTCs MOBBIMIEHNE () ()EKTHB-
HOCTH pacYMCTKH TEPPUTOPUI OT HeXKeNaTeJbHOU
JPEBECHO-KYCTapHUKOBOI PACTUTENEHOCTH U OTICIh-
HBIX JICPEBBEB ITyTEM BBISBICHHUS TEXHOJIOTHUECKHX
Y KOHCTPYKTHUBHBIX ITapaMeTPOB HOBOI'O MHOTO(YHK-
IUOHAILHOTO KOPUEBAILHOTO 000PY/IOBaHUSI.

OOBeKT HMcCieIoBaHMs MPEACTABIST CO00H Kop-
yeBaTeslb, HABEIIMBAEMbI Ha TpakTop THma (poH-
TaJBHOTO TOTPY34YMKa, a MPEAMETOM HCCICIOBAHUS
SBISUIACH €T0 KOHCTPYKTHBHO-TEXHOJOTHYECKHE Xa-
PaKTEPUCTHKH, a TAKKE TEXHOJIOTHUECKUE MPOIECCHI
yAaJeHns] HeXKeNaTeIbHOW PaCTHTENILHOCTH.

ABTOpaMu uccienoBaHus OblIa pa3padoTaHa KOH-
CTPYKTUBHO-TEXHOJIOTHUECKAs] CXeMa MHOTO(YHK-
MMOHAIBHOTO KOPYEBAIBHOTO O0OpyIOBaHMS, 00ec-
NEYMBAOLIETO yAaJeHHe MPOU3pPACTAIOIIeH Hexena-
TEJIbHOW APEBECHO-KYCTAPHUKOBOM PacTUTEIHLHOCTH
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U OTHEIbHBIX JEPEBHEB METOOM BHIKOPYEBBHIBAHUS
0e3 MpeaBapUTENBHOTO OTAENCHUS Ha3eMHOH 4YacTu
YKa3aHHOW PAaCTUTEIBHOCTH OT TIOA3EMHOM, a TakKe
CABUTaHUS B BaJIbl WJIH TOTPY3KH B TPAaHCIIOPTHOE
cpeactBo. Ha pa3paboTaHHYI0 KOHCTPYKLHIO KOpue-
BaJHHOTO OOOPYIOBAaHUS aBTOPAMU HCCIICAOBAHU
MoJIaHa 3asiBKa Ha TIATEHT.

B nenom KoHCTpyKIHs pa3paOOTaHHOTO Kopue-
BaJILHOTO 00OpPYIOBaHUS TPEACTABIICT COOOH pamy,
B HIDKHEH YacTH KOTOPOW BBIJENEHBI KIIBIKK TIepe-
MCHHOT'O CC€YCHUSA, BHCAPAIOMIUECA B IIOYBY BO BpPC-
Msl KopueBaHUs. JIBMI)KEHHE KOPUYEBATENIO TMPUJIAIOT
MITOKK THAPOLUMIMHIPOB, 00€CIIEUNBAIOIINE ero Ha-
KJIOH BO (ppoHTaNBHOM Npoekuuu Ha yroia 6omee 90°.
®dopma, KOJIMIECTBO B PACTIOIOKECHHE 3yOheB 00ecIe-
YUBAIOT y/ep KaHHUE BHIKOPUEBAHHOW HeXelaTeIbHON
PaCTUTCILHOCTH MPU MOAHATOM HaJd IMOBECPXHOCTHIO
3emun KopueBarenie. OTBITHEIN 00pa3er; KopueBalb-
HOTO 000pYyHAOBaHUS OBUI M3TOTOBJICH IO YepTEk)am
ucnoiaurensHoro aupexropa OO0 YK «Ilponnmexc
Arpo», Bxomamero B coctaB ['K «llpomumexcy,
B.H. Kopotkux.

B xonme npoextupoBanus (GopMupoBaHHE BH3Y-
agpHOrO 00pa3a HOBOW KOHCTPYKIIMH KOPYEBAIb-
HOTO 00OpyIOBaHUS, OCHOBHBIE OTIWYUTEILHBIE
MpHU3HAKH KOTOPOTO COOTBETCTBOBAIU IMOJAHHOMY
aBTOpaMHU CTaThU TATEHTy Ha H300pEeTeHHE, OCYy-

Hon

HIECTBISUIOCH TIOCPEACTBOM OTEUECTBEHHOW CHCTE-
MBI aBTOMAaTU3UPOBAHHOTO NIPOCKTUPOBAHUA Kommac
(puc. 1). Ilpu MoaenmpoBaHUKM KOPUEBAIHHOTO 000-
PYAOBaHUS YYHUTHIBAINCH TaKWE BIHAIONINE HA €r0
MPOU3BOIUTENLHOCTD Pa0OTHI pa3Mephl, Kak IIHPHHA
3axBara Brt u Bbicota Hrt (ompenensieMble BBICOTOM
MoJIJIeKaNed KOPYEBAHUIO PACTUTENBHOCTH Luv),
IMpUHA OJHOTO 3y0a Bzr W KOIWYECTBO 3yObeB Zrt
(ompenenseMple THAMETPOM PACTUTEIBLHOCTH Duv),
paguyc ckpyrieHus 3y0a Rzr, pacCcTOsHHE MEXIY
HaNpaBJISIOMKUMHU 3y0beB Lon IpH BBICOTE PaCIoo-
JKeHUs onopsl Hon.

[oneBsie MccnenoBaHus OMBITHOTO 00pa3ia Kop-
4eBaJIbHOTO 000PYIOBaHUS, HABEHIEHHOTO Ha TPAKTOP
LiuGong CLG856H, ocymiecTBIsIiCh OCEHbIO U 3H-
moit 2024 u 2025 tr. Ha y4yacTke Tepputopun Adpa-
MOBCKOTI'O CEJIbCKOTO MOceNIeHUs TaloBCKOro palioHa
Boponexckoil 00acTH TpU PACUUCTKE 3aINTUTHBIX
JIECHBIX HACAXKJCHWH, pa3rpaHUYHBAIONIUX 3EMIIA
CeJIbCKOX03SIMCTBEHHOTO Ha3HadeHus. B xome mpo-
BEIEHUST pa0dOT IO WCIBITAHHWIO OMBITHOTO 0O0pasIa
KOpPYEBaIBHOTO 000PYI0BaHUs OBLIO 3aIJIAHUPOBAHO
OCYUIECTBIICHUE yAAJCHUs MPOU3PACTAIOIIEH pacTh-
TEJIbHOCTH C KOPHEBOM CUCTEMOM, TIepeEMEILICHUE y/ia-
JIEHHOW PacTUTEIHFHOCTH C MeCTa €€ MPOU3PacTaHus
Y CKJIQUPOBAHWE B Ky4H IS HabHEUIIETO (CITyCTS
HEKOTOPOE BPEMSI) COKUTAHUS.

Puc. 1. Mozgens kopueBanbHOTO 000PYIOBaHUS
Fig. 1. Model of uprooting equipment
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B cootBerctBuu ¢ I'OCT P 530522008 npu uc-
MBITAHAK OMBITHOTO 00pa3la KOopYeBaJLHOIO 000-
pyZOBaHHS TIOKa3aTeleM KadecTBa BBITIOJTHEHHUS
TEXHOJIOTUYECKOTO IIpolecca SBISUINCH IOCTHKe-
HUEe HauOOJbIIEH BEJIWYHMHBI TPOU3BOTUTEIBHOCTH
W, (M*/4) xopueBambHOTO O0OPYIOBAaHUs TIPH Hau-
MEHBLIEM CYMMapHOM TEXHOJIOTHYECKOM BPEMEHH
LUKJIa ero paboThl, a TAKXKE MOJTHAS OYUCTKA TEPPUTO-
pHUH OT HEeXeNaTeTbHONH PaCTUTEFHOCTH.

O6beMbl HOPMUPYEMBIX TPAKTOPOM HOCPEICTBOM
MPUMEHEHHUsS] KOpPYEBaJHHOTO OOOpPYIOBaHUS Kyd W3
JIEPEBbEB U KYCTapHUKOB B CKJIaJOYHBIX KyOOMeT-
pax V. (M?) onpenensinch KOCBEHHBIM METOIOM
n3MepeHui. st 3TOro BBIABISIIUCH Pa3MeEPbl Kydu
(mmpuHH @, IIUHBL 6, W BBICOTHI /,; M), TIPH 3TOM
KaXIbIli pa3Mep M3MEpSUICS B Pa3HBIX TOUYKAX Ky4H
HE MEHee TpeX pa3 C BBIUMCIEHHEM CPEIHETO 3Ha-
YeHHsI, KpOME TOTO, HE TPUHUMAINCh BO BHUMaHHWE

Lad
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=

BEICTYTAIOIIE BETBU BHIKOPYEBAHHON PaCTHUTEIHHO-
ctu amHoi Menee 0,5 M. OObeMbl Ky4 BHIKOPYCBaH-
HBIX JCPEBhEB M KYCTAPHUKOB ONPEIEISUTHCH 110 (op-
Myne Vo = @i b By

B xone BBIMONMHEHHS Ka)KIOTO TEXHOIOTUYECKOTO
IIWKJIa KOPYEBAHUS HEKEIATCTLHOW PAaCTUTEIHLHOCTH
OCYIIECTBIISUTNCh M3MEPEHHS BPEMEHH BBITTONHEHUS
3JIEMEHTOB TEXHOJIIOTMUECKOTO MPOIIECCa KOPYEBAHUS,
MPH 3TOM 3aMephl OCYIIECTBIUIUCH C TOYHOCTHIO
mo 1 c. Pasmepsl dopMupyeMbIX Kyd BBIKOpPYECBaH-
HBIX JEPEBbEB U KyCTAPHUKOB U3MEPSUIHCH PYJICTKOM
¢ TouHOCTHIO 110 10 cMm.

Pesynbrarel craTrcTHYECKOI 00pabOTKH SKCIIEpH-
MEHTAJIFHBIX JAaHHBIX BEJIMYHMH BPEMEHU DJIEMCHTOB
TEXHOIIOTUIECKOTO MPOIecca KOPUEBAHHUS PACTUTENb-
HOCTH TIPENICTABJICHHl HAa PUC. 2, pa3MepoB cPopMu-
POBaHHBIX Ky4 BLIKOPUEBAHHBIX JIEPEBBHEB U KyCTap-

HUKOB — Ha puC. 3.
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Puc. 2. Pe3ynbrarsl craTucTH4ecKoil 00paboTKK BPEMEHH JIEMEHTOB
TEXHOJIOTMYECKOTO IIPOLecca KOpUeBaHUS
Fig. 2. Results of statistical processing of the time of elements
of the technological process of uprooting
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Puc. 3. Pe3ynbrarsl crarucTnieckoii 00paboTKu pazMepoB Ky
BBIKOPYEBAHHOM PACTUTEILHOCTH
Fig. 3. Results of statistical processing of the sizes of uprooted vegetation piles

Pe3yabTathl M uX 00CcyxaeHHe

Bcero 6bui0 3adukcupoano 540 TexHoIOTHYE-
CKAX IIMKJIOB KOPYEBAHHS HEXENATeIbHOW pacTH-
TEIBHOCTH, TTOCIEIACTBHEM OCYIIECTBICHHS KOTOPHIX
SBJSIOCH (POPMUPOBAaHUE 8§ Ky4 BBHIKOPYEBAHHBIX Jie-
PEBBEB M KYCTapPHUKOB.

Ilo pesynpratam mnpoOBeACHHBIX HAOIIOACHUI
YCTaHOBJIEHO, YTO CpPEJHEE TEXHOJIOTMYECKOe Bpe-
Ms [IMKJIa BBITIOJHEHUS! KOPUYEBAHUS HE)KeIaTeITbHOM
pacTUTENBHOCTH TPH KOJMYECTBE paccMarpuBac-
MBIX 3JIEMEHTOB IMKJIa KOpYeBaHUS # = 7 COCTaBUIIO

Trt = 310,05 c npu cpeaHEM pacCTOSHUM MEepeMeliie-
HUSl BHIKOPYEBAHHBIX JEPEBHEB U KyCTapHHUKOB 41 M
(puc. 4). Cpenssisi CKOPOCTb TPAKTOpa MPH XOJIOCTOM
xomy cocrasmia 0,96 m/c (3,47 km/4), ipu miepeme-
IICHUH BBIKOpUEBAaHHOW pacturenbHOCcTH — 0,9 M/C
(3,24 xm/4).

PesynpraTel XpoHOMETPaXXHBIX HAONIONCHUN BBHI-
MOJTHEHMSI pa0OThI 10 KOPUEBAHUIO HEXKeTaTeIbHON
PaCTUTCILHOCTHU OIBITHBIM o6pa3u0M KOp4Y€BaJILHOTO
0o0opynoBaHUS MPEACTaBICHEI B Ta0M. 1.

Puc. 4. VictibITanust OMbITHOTO 00pa3siia KOpYeBaIbHOTO 000PYA0BaAHUS
Fig. 4. Testing of a prototype of the uprooting equipment
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Tabnuya 1
Table 1
OO6mmas cTpykTypa pabodero BpeMeHH KOpueBaIbHOTO 000PYIOBAHHUS
B TEYEHUE OJTHOTO TEXHOJIOTUYECKOr0 1IUKIIA
General structure of working time of uprooting equipment during
one technological cycle
Bpems
HanMeHoBaHMe BpeMEHHOTO HHTEpBaa M 0003HAYCHHE Time
Name of the time interval and designation cex o,
sec ’
IMoxbe3n TpakTopa K 3apOCIIUM JICCHBIM HACAXKICHHSIM f,, 85.01 2742
Tractor approaching overgrown forest plantations ¢, ’ ’
OrmyckaHue KOpYeBaIbHOTO 000PYIOBAHUS £y, 3.00 0.96
Lowering the uprooting equipment 7, ’ ’
BeInonHeHs KOpYeBaIbHOM PabOTHI £, 125.18 40.37
Performing uprooting work #, ’ ’
IToxbeM KOpUYeBaIBHOTO 0OOPYIOBAHUSI C PACTUTEIBHOCTBIO £, 2.00 0.65
Lifting of uprooting equipment with vegetation ¢,, ’ ’
IMoxbe3n TpakTopa K HOpMHUPYEMOii Kyde BBIKOPYCBAHHBIX ICPEBHEB U KyCTAPHUKOB £, 90.85 2930
Tractor approach to the formed pile of logging residues 7, ’ ’
BrIrpyska pacTUTENbHOCTH U3 KOPYCBAIBHOTO 000PYIOBAHHS £, 2.00 0.65
Unloading vegetation from uprooting equipment #, ’ ’
[TpuBeneHne KopueBaTens B TPAHCIIOPTHOE TOTOKEHHE oy 2.00 0.65
Bringing the uprooting equipment into the transport position 7, ’ ’
O6uee Bpems Trt
Total time 7rt 310,05 100,00

AHanu3 pPacCMOTPEHHOH CTPYKTYphl pabovero
BpPEMCHH KOPUCBAHHA PACTUTCIIBHOCTU I10KAa3bIBACT
(cm. Tabm. 1), 9TO MO BPEMEHH Ha BBHITIOTHEHHE HE-
MTOCPEACTBEHHOTO YJIAJICHUS PACTUTEIHHOCTH C KOP-
HeBOU cucTtemoii coctaiser numb 40,37 %, mnpu
9TOM 3HAYHMTENLHAS JIOJISl BpEMEHH 3aTpavyrBacTCs Ha
MepEeMEeIICHHS TPaKTopa. DTO YKa3bIBACT Ha BO3MOXK-

HbIC HaIlpaBJICHUSA COBCPIICHCTBOBAHHA TEXHOJIOTUH

0,951
0,9-0,95
0,85-09
0,8-0.85
0,75-0.8
0,7-0,75

=0,7

A Is ., %
0 10 20 30

Puc. 5. Jlonst BBIKOpYEBAHHOM PACTUTEIBHOCTH
C KOMOM IT1O4YBbI
Fig. 5. The proportion of uprooted vegetation with
a lump of soil

MIPUMEHEHUs pa3pab0TaHHOTO KOPYEBAILHOTO 000PY-
JO0BaHUA B 4aCTU YBCJIMYCHUA JOJIM BPEMCHU Ha IIPO-
W3BOJIUTENbHYIO paboTy.

B xo/e ncnbITaHuii Py BBITOIHEHUH OJTHOTO TEX-
HOJIOTHUYE€CKOI'0 NUKJIa KOPUCBaHUA ONBITHBINA 06pa3eu
KOpYEBaJILHOTO 000PYIOBAHHMS YIAISLT OTHOBPEMEHHO
HECKOJIBKO (OT TpeX JI0 MIECTHU C YUETOM (haKTHIESCKOM
CTCTICHU 3apacTaHMsl) SK3EMILISPOB HEKeIaTelnbHOM
pactutenbHOCTH. [Ipu 3TOM 11071 A BRIKOPUEBAHHOM
PaCTUTETHHOCTH C KOMOM TOYBBI Ha KOPHEBOU CH-
creme coctaBmsia 0,71-1,00 (puc. 5), OT BenuIMHbI
KOTOpPOM B HEMAaJOW CTENEHH 3aBUCENA TEXHOJIOIH-
YyecKasi MPOU3BOIAMTEIBHOCTh (M’/4) KOpYEBaIbHOTO
00opy/IoBaHMsL.

C ydeToM BBISBIEHHOTO CpEOHEro BpeMeHH Irt
OJTHOTO TEXHOJIOTUYECKOTO IUKJIa PabOThl KOpYeBab-
HOro oOopynoBanus (cM. TaOM. 1) cpemHss BelMYMHA
MIPOU3BOAMUTENFHOCTH €ro paboThl 3a OMUH Yac CO-
crasuna W, = 58,9 m3/a (175,3 M?/4), 4TO MO3BOIUIO
TPAaKTOPY MOCPEINCTBOM MPUMEHEHHUS! OIBITHOIO 00-
pasma KopueBaJIbHOTO o00opymoBaHus 3((eKTHBHO
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c(hOopMHUpOBaTh Ky4d BHIKOPYEBAHHBIX JEPEBHEB U KY-
CTapHUKOB (cM. puc. 4), pa3Mepbl 1 00BEMBI KOTOPBIX
MIpeACTaBIIeHb B Ta0MI. 2.

Uuncroe (0e3 mpocToeB W TEpephIBOB) pabouee
BpeMsi Irt, ONBITHOrO 00pa3lia KOpyeBaJlbHOTO 000-
pynoBanus 1o (OPMHPOBAHHIO €ro MOCPEICTBOM

Ky4 BBIKOPYEBAHHBIX IEPEBHEB U KYCTAapPHUKOB BBI-
IIeyKa3aHHBIX Pa3MEpPOB U 00BEMOB COCTABHIIO: JIJIS
Kkyuu Ne 1 Trt, = 7,25 4, nna kyun Ne 2 Trt,= 5,66 u,
s Kyau Ne 3 Tirt, = 4,43 4, na kyam Ne 4 Trt,= 6,09 4,
s Kyau Ne 5 7rt,= 5,71 4, st kyuu Ne 6 7it,= 5,11 4,
s kyau Ne 7 Trt,= 7,78 4, nna kyun Ne 8 Trt,= 6,28 u.

Tabnuya 2
Table 2

Pasmepsl chopMUpOBaHHBIX TOCPEACTBOM KOPUEBAIHHOTO 00OPYIOBaHUS Kyd

BBIKOp‘lCBaHHOfI PACTUTCIBHOCTH

Dimensions of piles of logging residues formed by means of uprooting equipment

Pazmepsr, M
Ne kyun Dimensions, m 00beM Vg0, M?
Ne Pile lupuna a, Juua b, Beicora A, Volume V0, m’
Width a, Length b, Height 4,

1 7,9 10,20 5,3 427,074

2 7,8 9,30 4,6 333,684

3 7,4 8,20 4,3 260,924

4 8,3 9,40 4,6 358,892

5 7,6 8,50 52 335,920

6 7,2 8,70 4,8 300,672

7 9,1 11,20 4,5 458,640

8 7,8 9,30 5,1 369,954
Cpentee 7,8875 9,35 4,8 355,720

CpaBHEHHE TPOU3BOIUTEILHOCTEH pPaOOTHI KOp-
yeBaTeNiel pasNuyYHBIX (UPM C TMPOU3BOIHUTENBHO-
CTBIO OIBITHOTO O0pa3iia KOp4YeBaJIbHOIO 000pYIOBa-
HUA (pHC. 6) BBISIBIJIO HEOCIIOPUMBIC TPEUMYIIECTBA
MOCJIEAHETO, 3aKIIOYAlOIIMecs HE TOJNBKO B KadecT-
BEHHOW OYHCTKE TEPPUTOPHU OOJBILIECH IUIOMAIH, HO
U B BO3MOKHOCTH BBITIOJTHEHHS paboT 1o (hopMupo-
BaHMIO Ky4 BHIKOPUEBAHHBIX JICPEBHEB M KyCTAPHUKOB
IIPYU OTHOCHTENIBHO OBICTPOM IMEPEMEIICHUN TPAKTOpa
MO OYHIIIAEMOH TeppuTopun 6e3 paspyIieHus TOYBEH-
HOTO CJIOSI.

Takum 00pa3oM, pe3yJbTaThl UCTIBITAHUS OTIBITHO-
To o0pa3ma KOpUeBaJIbHOTO OOOPYIOBAHUS BBISBILTH
JIOCTH)KEHVE TDTAHUPYEMBIX IIeJIEBBIX MTOKa3aTelNel Ka-
YeCTBa BBITIOHEHHsI TEXHOJIOTHYECKOTO TIpoIiecca yna-
JICHUSI HEXKeIaTeIbHOW PaCTUTENLHOCTH METOIOM KOp-
YEBaHUS, & UIMEHHO ITOJTHOH OYHCTKU TEPPUTOPUH OT
HEXKeaTeIbHOW PACTUTEIBHOCTH MPU BEIMYHHE TIPO-
usBoauTeapHOCTH W, = 58,9 M*/u (175,3 M*/4) u cpen-
HEM TEXHOJIOTM4ecKoM BpemeHu nukia 7rt = 310,05 c.

7
W ,Mz,“{ | M n
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Fig. 6. Comparison productivity of the work
of the uprooters
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BriBoabI

1. YcTaHOBNEHO, YTO B XOJ€ OpraHU3alMu padboT
[0 pacyUCTKE OT HEKeNaTelbHOW PacTUTEIbHOCTH
3alIUTHBIX JIECHBIX HACAXKICHWM, a TaKkKe IMpHiera-
IOUMX K HUM TEPpUTOpPUH BOCTPEOOBAHHBIM MPO-
JOIDKAaeT OCTaBaTbCsl TEXHOJIIOTHUECKUH TpolLecc,
NpeyCMaTPUBAIOIINY BBIKOPUEBBIBAHUE YKa3aHHOM
PacTUTEIHLHOCTH.

2. Inst noBbIIICHUST SPPEKTUBHOCTH PACUUCTKH
TeppuUTOpHil pa3paboTaHa KOHCTPYKTHBHO-TEXHOJIO-
rHYecKasi CXeMa MHOTO(YHKIIMOHAJIEHOTO KOpUYeBaJlb-
HOTO 00OpYIOBaHHSA, OOECIIEUMBAIOIIETO YAaJleHHE
Mpou3pacTaronel HexxenaTeJIbHON IpeBeCHO-KycTap-
HUKOBOH pAcCTUTEJIBHOCTH M OTACIBbHBIX JAEPEBHEB
METOZIOM BhIKOpUeBbIBaHHA. Ha pazpaboTaHHyIO KOH-
CTPYKIIMIO KOPUEBAILHOTO 00OPYJOBaHHS ITOJIaHA 3a-
sIBKa Ha MATEHT.

3. B xome mpoBeneHUs pabOT IO HCIBITAHUIO
OIBITHOTO 00pa3iia KOpYeBaJbHOTO O0OPYIOBAHHMS
O0but0 3adukcupoBaHo 540 TEXHOJIOTHUYECKHX ITUK-
JIOB KOpYEBAaHUSI HEXeJaTeNIbHOW pPacTHTENLHOCTH,
MTOCJIEZICTBHEM OCYIIECTBICHHUSA KOTOPBIX SBISIOCH
¢dopmupoBanue 8 Kyd nopyOouHbIX ocTarko. Cpen-
HEe TEXHOJIIOTUYECKOE BpEeMsl IHKJIA BBIIOJHEHHS

KOpuc€BaHUsA HEKeIIaTeIbHOM PaCTUTCILHOCTH COCTa-
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Buiio 310,05 ¢ mpu cpeaHeM pacCTOSIHUM MepeMelie-
Hus 41 m.

4. lonst BpeMEHH Ha BBINIOJHEHHE HEMOCPE-
CTBEHHOTO VyJalIeHUS] PACTHTEIBHOCTH C KOPHEBOI
cucteMoil cocrasmna nuiib 40,37 %, npu 3ToM 3Ha-
YUTENbHas JOJs BPEMEHH 3aTpadrBajach Ha Tepe-
MENICHUsT TpaKkTopa. JDTO yKa3biBaeT Ha BO3MOXHBIE
HATPABJICHUS COBEPIICHCTBOBAHUS TEXHOJIOTHH MPH-
MEHEHUs pa3pabOTaHHOTO KOPYEBAIBHOTO 000pYyIO-
BaHUS B YaCTH YBEJIWYESHHS JIOJIM BPEMEHU Ha MTPOU3-
BOJIUTEIILHYIO padoTy.

5. Cpenusisi BeIMYMHA MPOU3BOAUTEIBHOCTH pa-
0OTBI OMBITHOTO O0pa3iia KOpPYEeBAILHOTO 000PYI0Ba-
HMSI 32 OJTUH Yac coctasuia W, = 58,9 M3 /1 (175,3 m?/4)
IIPH JI0JI€ BBIKOPUYCBAHHON PACTUTEIBLHOCTH C KOMOM
MoYBHI Ha KopHeBoi cucteme 0,71-1,00.

6. CpaBHEHHME TPOM3BOAUTEIBHOCTEH pPabOThHI
KOpueBaTesiei pa3IMuHbIX (GUPM C TIPOU3BOUTEILHO-
CTBIO ONIBITHOTO 00pasiia KOpYeBaILHOTO 000PYI0Ba-
HUS BBISIBUJIO HEOCIIOPUMBIC TIPEUMYIIECTBA TOCIIE/-
HETO0, 3aKII0YaloNIfecs] HE TOJNBKO B KadeCTBEHHOM
OUYHUCTKE TEPPUTOPHH OOJIBINEH TUIOIAIH, HO H B BO3-
MOYXHOCTU BBITNIOJIHEHUSI Pa0bOT 1o (HOPMUPOBAHUIO
Kyd IMOpYyOOUYHBIX OCTATKOB ITPH OTHOCUTEIILHO OBICT-
POM TIepeMeNIeHNH TPAKTopa 10 OYHIAeMON TeppH-
TopuU O3 pa3pyllIeHUs! IOYBEHHOTO CJIOSI.
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