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Hugpopmayus o cmampe
Hocmynuna:
25 nosiops 2023 2.

Ooobpena nocne

PeyeH3uposanus:
10 dexabpa 2023 ..

Tpunsma k nyoauxayuu.
12 oexabps 2023 2.

Onybauxosana.
21 oexabps 2023 2.

Knrouegwie cnosa:
2e0X00, HOJICeBol
UCHOHUMENbHBLIL OP2aH,
pedcyuas Kpomxa,

KoopduHambl, ceomempudecKkue

napamempbi

Annomauyus.

B paspabomkxe  KOHCMPYKMOPCKO-MEXHONOSUHECKUX — peuieHutl  no
U320MOGNEHUI0  HOJCA — UCHOTHUMENIbHO20 — Op2aHAd  NPOX00YecK02o
NOO3eMHO20 azpe2ama — 2e0X00d BAX’CHO ONpeoelumb 63aUMOCEs3b
MedHCOy napamempamiu NONEPedHo20 CeYeHUsi HOMCa C Napamempamu
moyex  pexcywux — Kpomox. Jna  Mmoldeauposanus — npoyeccd
Gopmoobpazosanus  HONCA  NPOAHATUBUPOBAH — NPOPUIL  HOdICA
2enuKkouonou  opmul.  Paccmampugeaemcsi  usmeneHue  NOJIONCEHUs.
ceueHUss HOHCA UCNONHUMENbHO20 Op2ana 2eoxo0d OJid paspyulenus
MASKOU ~ 2OPHOU  MACCbl, KOMOpoe  MeHAEmCs  OMHOCUMENbHO20
HeNnoOBUICHOU — NPOCMPAHCMBEHHOU  cucmemsl  Koopouuwam. /s
NOIYYeHUsT MPAeKMOpUU UIMEHEeHUs MOoYeK pedcyujeli KpPOMKU Obll
npuMeHeH MampuyHelli  MemoO npeobpasosanus Koopouram. B
pe3yrbmame  MOOEIUPOBAHUS.  NOLYYEHbl CUCHEMbl  YPAGHEHUll  OJis
KPAUHUX MOYeK pedcyuux KpOMOK, GblsGIeHd 3A8UCUMOCMb  Yeld
Nno8opoma ceueHus - 5 Om NOLONCeHUs cedenus 8001b OIUHbL Hodxcd. 11o
3A0aHHBIM NAPAMempam HONEPEeUHO20 CeYeHUs HOHCA NOTYYeHa CUceMd
ypasHeHul, Komopas no380Jsem 8 3d8UCUMOCIU OM ONMUMATbHBIX
2E0MEMPUYECKUX XAPAKMEPUCTIUK pedicyujell KPOMKU HOJCd, NOTYYUmb
mpaekmopulo  usmMeHeHus ezco mouex. Pazpabomana cneyuanvhas
npoepamma 6 cpeoe MATLAB ons pewenus cucmemvl ypasuenut, no
pe3yibmamam KOmopou noayieH epapux mpaekmopuu moyex pexncyujux
Kpomok. Pesynomamul uccredosanuil mo2ym Oblmb NOAE3HbLIMU NPU
dopmuposanuy  mexHoNO2UU  U3LOMOBNIEHUsS. OCHOBHBIX — NIeMEHMO8
HOJICeB020  UCNOTHUMENbHO20 —Op2aHd 2eoxoda Oas  paspabomku
VAPAGIAOWUX NPOSPAMM  00pabomKu pabouux NOGEPXHOCMeEU Hoicd,
Komopbvle mpeOyrom 6blCOKYI0 MOYHOCHb U KA4ecmeo oopabomku.

Jna yumuposanun: Hozupzona 1I.C., Hukutun E.W. MogpennpoBaHue TenukouaHOW (GOpPMBI pexyliei
KPOMKH HOXKa HCIOJHHUTENBHOr0 opraHa reoxoga // BectHuk Kysbacckoro rocynapcTBEHHOTO
TexHu4Yeckoro yHusepcurera. 2023. Ne 6 (160). C. 84-93. DOI: 10.26730/1999-4125-2023-6-84-93, EDN:
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B pesynbrare mpoBenéHHOTO psiga
HCCIIEIOBAHII [1-6] aBTOPaAMH
NpPeATIOKEeH HOBBIH  KJIacC  TOPHBIX
MallMH Ui pa3pylIeHHUs TOpOIbl U
hopmupoBaHUS MTOA3EMHOTO
MpOCTpaHcTBa. B KOHCTpyKIum reoxona
OOHUM W3  OCHOBHBIX  3JIEMEHTOB
SIBJISIETCS  MICTIOJIHUTEJIBHBIA OpraH, B
KOTOPOM JUTS pa3pyIIeHUs] MATKAX TOPOJT
NpeATaraloTcss  HOXH ~ TeIHKOWITHOU
¢dopMBI B KauecTBe pexyilei uvactu. B
Ka4ecTBE  PAIMOHAIGHOTO  BapHaHTa
KOHCTPYKIIMM B paboTax [7-9]
H3YYaIOTCsl U MPENIararoTcsl pas3inyHbIe
KOH(UTypanuu HOKa HWCIOIHUTEIBHOTO
oprana reoxona. Ilo omnpexnenéHHOM
METO/IUKE [10-11] paspaboTaHsbl
CIIO)KHBIE (OpMBI UL pa3pylICHUS
MArkux mopoa. B paborax [12-13]
paspabatbiBaeTcs napaMeTprdecKas
MOJIeNIb KOHTYypa peXylled KpOMKH H
omnpezensercs QyHKIHS JTMHAN KOHTAKTa
HOXa MCIOJHUTEIEHOTO OpraHa reoxoa
C TIOBEPXHOCTHIO 320031.

CrnenoBarensHO, A5 pa3pabOTKH
TEXHOJIOTHH W3TOTOBIICHUS "
000CHOBaHUS TEXHOJIOTMUYECKMX BO3MOKHOCTEH MOIYyYEHHS TAKUX CIOKHBIX KPUBOJIMHEWHBIX (opM,
HEOO0X0IUMO pa3paboTaTh MaTeMaTHYECKYI0 MOJIENb TeTMKOUAHON (POPMBI PeXKyIIeH KPOMKH HOXKa
UCIIOJTHATEIBHOTO OpraHa reoxosa. MoJeanpoBaHue pexKyIiell KpOMKU TeIUKOUIHON (OPMBI HOXA
UCIIOJTHUTEIBPHOTO OpraHa MOXET HPUMEHSTHCS B pa3padOTKe YNPaBISIONIMX IPOTPaMM  JUIS
O6pa6OTKI/I CJIOXKHBIX HOBCpXHOCTCﬁ, AT IOJIYUCHU A BBICOKOM TOYHOCTH IIpU U3rOTOBJICHUU HOXKA.

© Mpodpuab(3ckinz1)

Puc. 1. @opmuposanue cenuxoudHoii popmul HodHca
UCHONIHUMENbHO20 0P2aHad 2e0X00a
Fig. 1. Formation of the helicoid shape of the bladed
executive body geokhod
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Puc. 2. Heno0suaicnas u no0BUICHASL CUCIEMbL KOOPOUHAM, NPUHAMblE 8 UCCIe008AHUU
Fig. 2. Fixed and movable coordinate systems adopted in the study

Heas paGoTbl: MOJETMPOBAHME TENMKOAWHOW  (GOPMBI  pPEXKYyIIEH KPOMKH  HOXa
WCTIOJTHUTENHFHOTO OPTaHa Te0X0/1a, HCXO/s M3 TEOMETPHUECKUX ITapaMeTPOB CEYEHHUS HOXKaA.

MeTtonabl uccaenoBanus. Jos MOIEIUPOBAHUS PEXYIIEH KPOMKH TEIMKOWTHOW (POpMBI HOXKA
WCIIOJIHUTENILHOTO OpraHa reoxofa B KaueCTBE MCXOAHBIX JAHHBIX paccMaTpuBaeM (opMy HOXa
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MpSIMOTO TENMKOWJA, TJE MPH WU3MEHCHWH TOJOXEHHS CEYCHUS Ha OJIMH INar 1o JUIMHE HOXa
MOTIEPEYHOE CEUCHWE HOXKa IoBopadmBacTcs Ha yroil [ (pucyHok 1). B kadectBe mpumepa
paccMmaTpuBaeM HOX TelmuKouaHoi ¢hopmel amuHOH 900 MM ¢ yriiom moBopota f3 ot 5,05° u mo 90° ¢
[1aroM BAOJb JIMHBI HOXKa 90 MM. MeToIuKN OCTPOCHUS TEMMKOMIHON (POPMBI HOXa MpeiaraeTcst
aBTOPAaMH B Pa3IMYHbIX MCcTOYHKKaX [10-12].

PaccMoTpuM moniojkeHus1 cedeHus HOXKa, KOTOphIe TIPUBEACHBI HAa pucyHKe 2. Ha HeM rmokazaHsl
JIBE JEKapPTOBBI MPSIMOYTOJIbHBIE CUCTEMBI KoopanHaT. CHcTeMa KOOPAMHAT XoYoZo — HETOABMKHAS
JKECTKO CBSI3aHA C UCXOJHBIM TOJI0KEHHEM CEUCHUs HOXKa MPHU B paBHBIM HYIIO, BTOPas - MOJIBH)KHAS
CHCTeMa KOOPAHMHAT X1Y1Z1 CBSI3aHA C CEYCHHEM HOXa, MOJI0KEHHE KOTOPOTO MEHSETCS C TOBOPOTOM
Ha yroia [ Mo Mepe MepeMEIeHUs] CEYCHHs IO UTMHE HOXKa Ha PACCTOSHHE N; OT HEMmOABIIKHOM
CHUCTEMBI KOOPIMHAT.

Ocu Zp u Z; o0OWX CHCTEM HAINpaBJICHbl BIOJh JIWHBI HOXAa M coBmamatoT. Ocu Xo ¥ X1
HampaBleHBl BIOJb TPOMONbHOW ocu ceuenna. lIpm P=0 ocm nByx cucrem coBmamator. [lms
(dopMupOBaHUs pexylield KpOMKH HOxka paccMoTpuMm Touku ceueHust A, B, C. [lpu nepememennn
ceyeHUs Ha oauH 1ar h, ceyeHue moBopaumBaercst Ha yroi f3 . Ha pucynke 2 n3o0pakeHO HOBOE
noJioskeHue 3tux Touek A1, BI1,C1.

st onipenenieHus ypaBHEHUH JBIKEHHSI TOUEK MCIIONb3yeM MaTpHYHBIH METO peoOpa3oBaHmii
koopauHat [14-17]. [nst nmpeobpa3oBaHUil MCIIOJIb3YEM MATPHUILy pPa3MepoM 4X4, KOTOpas MO3BOJISET
YYHATHIBATH BBITIIE HA3BAHHOE JIBIDKEHUE CEUSHHSI 10 OTHOIICHUIO HETIOABM)KHOM CHCTEMBI KOOPIMHAT.
Martpuna npeobpazoBaHuil KOOPAMHAT OT MOABMKHON CHCTEMBI (C MHAEKCOM 1) K HEMOIBIXHOMU (C
uHaexkcoM 0) uMeeT BUA:
cosf sinB 0 O
—sinff cosff 0 O

0 0 1 h,

0 0 0 1
Bekrop, cocTaBieHMI M3 KOOpAMHAT Ka)IOW TOYKM B CUCTEMAxX XiYi1Zi U XoYoZo MMEET BHJ

COOTBCTCTBCHHO!

My, = 1)

X1
> y
rn= 01 2
1
X0
> y
=7 (3)
1
[MpeobOpazoBaHKre KOOPAMHAT TOYKH MOXKHO 3aITUCATh B BUJIC:
To =M1 7 4)
[oncrasmsis (1), (2) , (3) B BepaxkeHwue (4), MOTyInM:
cosff  sinf 0 0 X1 X1 +cosf +yq-sinf
2o —sinf8 cosf O 0 AYi)_| —x1-sinB+y,-cosp )
0 0 0 1 h,-B 0 h,
0 0 0 1 1 1

CrnenoBaTenbHO, ypaBHEHUS KOOPIMHAT TOUEK CEUEeHUS HOXKa UMEEeT BU/I:
Xo = X1-cosf +y,-sinf
Yo = —x; - Sin +y; - cos B (6)
Zo =h,

ITomyuenHas cuctema ypaBHeHUS (6) SBISETCS MCXOAHOM CUCTEMON YpaBHEHHUH ISl MOTYYEHUS
KOOpAWHAT To4YeK 4, B, C HOXa HCIOJHUTEIBHOTO OpraHa MpsIMOro TeIUKON/A.

B nanHO#i cucTeme CylecTBYeT JiBe MepeMEeHHbIE, TO €CTh KOOPAWHATHI TOYeK OyIyT 3aBUCETh
ot h,, mepemMerneHus 1mo ocu Z u yria nmosopota f. st AaabHEHIIero yrpoIieH s CUCTEMbl YpaBHEHHIA
UCIIONIb3yeM (OPMYITy, KOTOpas CBSI3BIBAET PACCTOSIHAE OT KaKIBIH TOUYKH HOXKa JI0 OCH BpaLICHUS
reoxo/ia IPH ero nepeMeIieHny Ha 3200 ¢ yriom noBopota ceuenus 3 [4-8]:

h
tgh = — 7
9B =5~ ()
raec, hB — BC€JIIMYMHA XOJa IreoxojJia, X — pacCTOAHHUE OT OCH BpallCHUA Ie€OoxXoJa A0 TOYKH Ha €ro

pexyuiei KpoMKe.
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Jns  pemeHus cucTeMbl ypaBHeHHH (6) BOCHIONB3yeMCs CIEIYIOIMMH  OYEBHUIHBIMU

BBIPAKCHUSIMU:
1 1 1 . 2mx

cosp = = = = 8
g J1+tg?B 1+4( hg )2 4n2.x2+h2  JhZ+4-m2-x2 ( )
2'TTx 472 -x2
, 1 1 1 1 h

Slnﬁ = — = = — > B — (9)

J1+ctg?B 1+;2 1+(m)2 h2 44252 JhZ+am2x

tg4p hg BT
B

PaccTosHHE OT Ocu BpallleHHs re0X04a 10 TEKYIIEeH TOUYKH Ha €ro Pexyliel KpoMKe:
X = Tnax — hy (10)
TAC, Tyax — PACCTOSHHE OT OCH BpAIICHUS reoXola JI0 KpailHeW TOYKM Ha €ro PexyIled KpoMKe —
paanyc reoxoja,
IToxcraBmnsis morydenHsie BeipakeHus (8), (9) u (10) B cucremy ypaBHeHuU# Touek (6), TOTYIHIM
CIIeTyIoIIre YPaBHEHMS:

{ Xn = x; - 21X + . hy

0 1 VhE+4m2-(rmax—hz)? N VhE+4m2-(rmax—hz)?
= —x, - My . 2mx (11)

Yo *1 \/h§+4'”2'(rmax_hz)2 * 1 \/h§+4'n2'(rmax_hz)2

Zg = hz
1
( SN v e— (1227 (Fnax = ho) 4y - hy)
1

Yo (=xy-hyg+y,-2-m: (Tmax - hz)) (12)

B \/h§+4'”2'(7’max_hz)2
Zp = hz

CucrteMa ypaBHEHUH OIpEeNsieT B CUCTEME XoYoZo KOOPIUHATHI TOUEK CEUCHHS HOXKa, KOTOPOE
HOBOPAYHMBACTCS MOJ YIJIOM B M IPH 3TOM COBEpIIAET NPSMOJIMHEHHOE JBI)KEHHE MO OCH HOXa B
3aBUCHMOCTH OT ;.

Hanee pans MOAENUpPOBAaHUS pPEXylled KPOMKH pacCMOTPHM IIOTIEPEYHOE CEeUeHHE HOXa
UCIIOJHUTEIBHOrO oprana (puc.3).

Hcxons W3 mapamMeTpoB CEYEHHUS HOXA HCIOIHUTEIBHOTO OpraHa, HeoOXOIMMO OIpEIeIHTh
""""""""""""""""""""""""""""""""" Ha4daJIbHbIC KOOpAMWHATBI

! 1
1
! Z | U KpalfHMX  TOueK
i ! pexymed KpoMku. B
: c | KadecTBe HCXOIHBIX
1
' %\ T ! JQHHBIX  JUIS  PELICHHUS
i o S | TIOJIy9EeHHOM CHCTEMBI
1
i 3 | YPaBHCHMs — NPUHHMACM,
: J, A ! ONpENEIECHHBIE panee
! % i TEOMETPHYECKHUE
1 v
: Puc. 3. [lonepeunoe ceyenue HOXHca UCNOTHUMENLHO20 OP2aAHA 2€0X00a ! TIapaMeTphl pexymen
i Fig. 3. The cross section of the knife of the executive body of the geohod | kpomku HOXa
! 1

______________________________________________________________ HCIIOJIHUTEJIBHOI'O OpraHa

PesyabTatsel. [{ns onpeneneHns B3aUMOCBSI3H MEXy KOOPAWHATAMU TOUEK PEXYIIeH KPOMKU U
(bopMHpOBaHUSI PEKYIIEH KPOMKH C TIapaMeTpaMH CeUYCHUsI TIOTIEPEYHOT0 CEUSHHUsT HOXKa, OIpeelisieM
HayalbHbIE KOOPAMHATHI TOYEK dYepe3 mapameTpbl cedeHuss W u a. i Touku B HayvaibHbIC

KOOPWHATHI OYIyT PABHBI:
.xl - (13)
a

yi=a0—73 (14)
TloncraBisist Moy4YE€HHOE BBIPAXKEHHUE B CUCTEMY YPaBHEHUM, MMOTYyYaeM CIIEIYIOIIEE:

Q v
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1 w a
(%= TG 27 Oinax — 1) + (@1 =) )

Yo . (=% hy+ (a1 —2) 2 (tipax — h2)) (15)

B \/hg+4'”2'(7’max_hz)2

Zg = hZ
I[HH toukn C HavalbHEIE KOOpAWHAThI B HEIMOJABIKHOMN HpOCTpaHCTBCHHOﬁ CHUCTEMCEC 6y):[yT
PpaBHBI:

Xy=—-—c (16)

Yi=-3 (17)
[oncTaBmnss MOMy4eHHOE BBIPOKEHHUE B CHCTEMY YPaBHEHUH, MOyYaeM ClieIyrolee:

- (G=¢) 27 (hnax —hs) =5 )

72 (Fmax—hz)?
(c =3 hy =527 Oax = hy)) (18)

Xn =

{ 07 /nZ+a
1

B \/hg+4'”2'(7’max_hz)2

Yo

Zozhz

Jns Toukm A HavanbHble KOOPIMHATHI B HENOABIMKHOW HPOCTPAHCTBEHHOH cHcTeMe OyIayT
PaBHBIL:

X1 =

Y1 =
IToacTaBasist MOMYYEHHOE BRIPAKCHHE B CUCTEMY YPaBHEHHUH, MMOIyYaeM CIlIeayomee:

—c (19)
(20)

Nlan | s

1 w a
xO = \/h§+4-n:2-(rmax—hz)2 ((; — C) . 2 T (Tmax - hZ) + E . hB)

1
B \/h§+4'”2'(rmax_hz)2

Yo

(=3 hy+5-2 7 (imax = hy)) (1)

Zy = hz
ITo 3agaHHBIM napamMeTpaM IONEPEYHOro CEYCHUE HOXKa OBLTH IMOJIYYE€HBI HaYaJIbHBIC
KOOPIMHATHI TOUEK IS PEIICHHe CUCTEMBI YPaBHEHUH, KOTOphIE MTPHUBEICHBI B Ta0wIe 1.

Tabnuna 1. 3HaueHne mapaMeTpOB U HAYAIbHBIE KOOPIMHATHI TOUCK PEKYIIESH
KPOMKH HOKa
Table 1. The value of the parameters and the initial coordinates of the points of the cutting edge of the bladed

| [TapameTpbl ceueHust HOXa Touku B pexy1en KoopaunaTts! |
i W, MM C, MM a, MM al, MM KPOMKH HOXa X1 Y1 i
: 150 42,65 20 14,48 B 75 4,48 !
| C 32,25 -10 |
i A 32,35 10 i

ITo momy4eHHBIM 3HAYEHUSIM [APaMETPOB M KOOPAMHAT TOYEK Oblla pa3paboTaHa crelHaibHas
nporpamma B cpege MATLAB gns pemienust naHHoil cuctembl. B pesynbprate permieHus: TaHHOU
CHUCTeMBbl Oblla TIONydyeHa TpPAaeKTOpHs W3MEHEHHS TOYKH B OTHOCHUTENIBHO HEMOJBM)KHOM
MIPOCTPAHCTBEHHON CUCTEMBI KOOPJMHAT U 171 TpeX Touek A, B u C (puc.4). B nannoi cucreme Touka
B sBnsercst BepMHOM pexyiiel KpoMKH, TOUkH A U C ABISIOTCA KpalHUMHU TOYKaMH, IO KOTOPBIM
Oyner 3aTauymBaTHCS HOXK.

Jns mpoBepkH NpaBUIBHOTO PEUIEHHUS CHCTEMBl YPAaBHEHHH W IOJyYEHHBIM TPACKTOPHIM
JOBIDKEHMSI TOYEK B PEXYIIEH KpoMKe OBUIM 3a/JaHbl ONpEAEICHHBIE IMapaMeTpbl B NpPOrpaMMe:
HavaJbHbIE M KOHEYHBIE MTOJIOKEHNS TOUKU PEXYIIEH KPOMKH.

B pesynprare mMoaenupoBaHUS ABIKEHHS TOUYEK PEXYIIMX KPOMOK HOXKa HCIOIHUTEIHHOTO
opraHa Obula TOJy4YeHa CHCTEMa YpPAaBHEHHWH IBIKEHHMS STHX TOYEK, KOTOpbIE OMNpPEACISIOT B
HETOABWXHON MPOCTPAHCTBEHHONW CHCTEME KOOpPAMHAT MAaTPUYHBIM METOAOM NpeoOpa3oBaHMH.
[lomydeHnHsle ypaBHEHUS MOXHO HCIOJIB30BATh JUIA ONPEACNCHHS TPACKTOPHUH IBMKEHHS JIOO0M
TOYKH CEUCHHUSI HOXKA MCIIOTHHUTEILHOTO OpraHa MpsMON reMKOUITHON GopMbl. JlaHHBIE pe3ynbTaThl
MOTYT NPHUMEHATBCS TpU pa3paboTKe YHOPaBIAIOLIMX OporpaMM st  oOpaboTKu paboumx
MOBEPXHOCTEH HOXa, KOTOPhle TPEOYIOT BHICOKOH TOYHOCTH M KadecTBa 00paboTku. Takke JaHHbBIE
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pe3ynbTaTel OyIyT MPUMEHSATHCS B pa3pabOTKE TEXHOJOTHU W3TOTOBICHUS HOXa TEIHKOUTHON
(GOpMBI  UCIIOJIHUTEIBHOTO OpraHa METOJIOM JIJUTUBHBIX TEXHOJOTHH s (OPMHUPOBAHHUS
TPAeKTOPHH COTLIA ¥ MTOIaYH METAITMIECKOTO MOPOIIKa B 30HY 00pabOTKH.

800 —
700 —

600 —|
500 —
400 —

300 —|
200 —

100 —

T | \ \ |

X s -10 -20 -30 -40 y -50 -60 -70
Puc. 4. I'pagpux mpaexmopuu uzmeHeHusi KOOPOUHAM MOUEK PENCYUWUX KPOMOK
Fig. 4. Graph of the trajectory of changing the coordinates of the points of the cutting edges

______________________________________________________________________________________
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Abstract.

In the development of design and technological solutions for the manufacture
of the bladed executive body tunneling underground geokhod unit, it is
important to determine the relationship between the parameters of the cross-
section of the bladed with the kinematic parameters of the points of the
cutting edges. to simulate the process of forming a bladed executive body, the
profile of a helicoid-shaped bladed is analyzed. the kinematic changes in the
cross-section of the blade of the executive body of the geokhod for the
destruction of a soft rock mass, which changes relative to a stationary spatial
system, are considered. to obtain the trajectory of changing the points of the
cutting edge, a matrix transformation method was applied. as a result of
modeling, systems of equations of the extreme points of the cutting edges with
one variable are obtained, the dependence of the angle of rotation f on the
coordinates along the z axis is revealed. according to the given parameters of
the bladed cross-section, a system of equations is obtained, which allows,
depending on the optimal geometric characteristics of the cutting edge of the
bladed, to obtain the trajectory of the change of points. a special program
has been developed in the MATLAB environment for solving a system of
equations, the results of which are a graph of the trajectory of the points of
cutting edges. the results of the research can be useful in the formation of
manufacturing technology of the main elements bladed executive body of the
geokhod for the development of control programs for processing the working
surfaces of the bladed, which require high accuracy and quality of
processing.
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executive body of the geokhod. Vestnik Kuzbasskogo gosudarstvennogo tekhnicheskogo universiteta=Bulletin of
the Kuzbass State Technical University. 2023; 6(160):84-93. (In Russ., abstract in Eng.). DOI: 10.26730/1999-
4125-2023-6-84-93, EDN: DIJDBS

REFERENCES

1. Aksenov V.V., Sadovets V.Yu., Pashkov D.A. Substantiation of the need to create an executive body of a geohod
for the destruction of rocks of a small fortress // Bulletin of the Kuzbass State Technical University. — 2016. — Ne 6(118). —
Pp. 8-15.— EDN XVKMRL.

2. Kobylyansky D.M. Screw loader of the tunneling complex // High-tech technologies for the development and use
of mineral resources: collection of scientific articles, Novokuznetsk, October 07 — 10, 2011 / Under the general editorship
of V.N. Fryanov. Novokuznetsk: Siberian State Industrial University, 2011. —pp. 79-83. — EDN RVEATN.

3. Aksenov V.V., Beglyakov V.Yu., Kazantsev A.A. Experience of participation in the project on the organization
of high-tech production // Mining equipment and electromechanics. — 2016. — Ne 8(126). — Pp. 8-15. — EDN WWDBRT.

4. Sadovets V.Yu., Pashkov D.A. Justification of the need to create a bar executive geohod body for the destruction
of rocks with a fortress of up to 1 on the scale of Professor Protodyakonov // Innovations in information technologies,
mechanical engineering and motor transport: collection of materials of the International Scientific and Practical
Conference, Kemerovo, November 29-30, 2017 / Kuzbass State Technical University named after T.F. Gorbachev. —
Kemerovo: Kuzbass State Technical University named after T.F. Gorbachev, 2017. — pp. 381-385. — EDN YMKXNL.

5. Aksenov V., Sadovets V., Pashkov D. The Influence of Parameters on the Generatrix of the Helicoid Form
Guide of Geokhod Bar Working Body // E3S Web of Conferences: The Second International Innovative Mining

I'EOTEXHOJIOI'MA, TOPHBIE MAIINHBI


https://creativecommons.org/licenses/by/4.0/deed.ru

92 Bulletin of the Kuzbass State Technical University. No 6. 2023

Symposium, Kemerovo, November 20-22, 2017. Vol. 21. — Kemerovo: EDP Sciences, 2017. — DOI
10.1051/e3sconf/20172103008. — EDN ZRRZCX.

6. Aksenov V., Sadovets V., Rezanova E., Pashkov D. Impact of the number of blades of the geokhod cutting body
on cutting forces // E3S Web of conferences, Kemerovo, Russian Federation, April 24-26, 2017. Vol. 15. — Kemerovo,
Russian Federation: EDP Sciences, 2017. — P. 03015. — DOI 10.1051/e3sconf/20171503015. — EDN YNHUSR.

7. Aksenov V. V., Sadovets V. Yu. Synthesis of technical solutions of executive bodies of geohods // Bulletin of the
Kuzbass State Technical University. — 2006. — Ne 6-1(57). — Pp. 64-68. — EDN YTNCXD.

8. Aksenov V. V., Sadovets V. Yu. Synthesis of technical solutions for the bladed executive module of the geohod //
Bulletin of the Kuzbass State Technical University. — 2006. — Ne 6-2(58). — Pp. 33-37.— EDN KXGTZB.

9. Pashkov D. A. Substantiation of power and energy parameters of the geohod's executive organs for the
destruction of soft rocks // Razvitie — 2021: Scientific electronic edition, Kemerovo, May 11-13, 2021. — Kemerovo:
Federal Research Center of Coal and Coal Chemistry of the Siberian Branch of the Russian Academy of Sciences, 2021. -
pp. 42-55. — DOI 10.53650/9785902305620_42. — EDN POJAY X.

10. Kozlov I.V., Sadovets V.Yu., Sadovets R.V. Development of a methodology for constructing a solid-state
model of a bladed executive body of a geohod // Technique and technology of mining. — 2022. — Ne 2(17). — Pp. 67-86. —
DOI 10.26730/2618-7434-2022-2-67-86. — EDN SXRDEM.

11. Pashkov D.A., Sadovets V.Yu. The influence of the helicoidity of the executive body on the power parameters
of its interaction with the rock face // Prospects of innovative development of coal regions of Russia : Proceedings of the
VIII International Scientific and Practical Conference, Prokopyevsk, April 13-14, 2022. — Prokopyevsk: Branch of the
Federal State Budgetary Educational Institution of Higher Professional Education "Kuzbass State Technical University
named after T. F. Gorbachev" in Prokopyevsk, 2022. — pp. 58-62. — EDN VAOLAB.

12. Sadovets V.Yu., Sadovets R.V., Rezanova E.V. Development of a parametric model of the contour of the
cutting edge of the bladed of the executive body of the geohod // News of higher educational institutions. Mining Journal.
—2023. —No. 1. —pp. 16-24. — DOI 10.21440/0536-1028-2023-1-16-24. — EDN TMYDQG.

13. Aksenov V.V., Beglyakov V.Yu., Sadovets V.Yu. The model of interaction of the geohod and its systems with
the geo-environment. The necessity of reformatting // Bulletin of the Tver State Technical University. Series: Technical
Sciences. —2023. — Ne 1(17). — Pp. 19-28. — DOI 10.46573/2658-5030-2023-1-19-28. — EDN DMDIZF.

14. Rodin S.P., Urmaev M.S. Determination of transformation parameters of geodesic rectangular spatial
coordinates in arbitrary parameter values // News of higher educational institutions. Geodesy and aerial photography. —
1998. — No. 4-5. — PP. 3-14. — EDN WHSTOJ.

15. Solovyov N. V. Methods of correction of spatial distortions of images of flat objects under conditions of action
of a complete affine group of transformations // Information and control systems. — 2003. — Ne 6(7). — Pp. 7-11. — EDN
KYRLOX.

16. Zhivago E.Ya., Farenbruch D.S., Borisova L.B. Statement of the problem of kinematic analysis of mechanisms
whose links are connected by single-contact kinematic pairs / // Mashinostroenie. - 2006. — No. 16. — PP. 71-77. — EDN
ORQVDD.

17. Yunusov F.S., Abdreev M.M. Methodology of analytical modeling of the formation of screw surfaces with a
disk tool // Bulletin of Kazan State Technical University named after A.N. Tupolev. - 2004. — No. 4. — PP. 10-12. - EDN
HRLXOR.

18. Nozirzoda S. S. Ensuring the operational properties of the bladed body of the geoid form of the executive body
of the geohod // Mining equipment and electromechanics. — 2023. — Ne 3(167). — Pp. 49-58. — DOI 10.26730/1816-4528-
2023-3-49-58. — EDN NDWGIW.

© 2023 The Authors. This is an open access article wunder the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

The authors declare no conflict of interest.

About the authors:

Nozirzoda Shodmon S., Postgraduate, Assistant, Yaroslav the Wise Novgorod State University, (41 Bolshaya
St. Petersburg str., Veliky Novgorod, 173003, Russia), e-mail: shoni_1997@mail.ru

Nikitin Evgeny 1., C. Sc. in Engineering, Associate Professor, Yaroslav the Wise Novgorod State University,
(41 Bolshaya St. Petersburg str., Veliky Novgorod, 173003, Russia),

e-mail: eugeny.nikitin@novsu.ru

GEOTECHNOLOGY, MINING MACHINES



BectHuk Ky36acckoro rocy1apcTBEHHOr0 TEXHHUYECKOro yHuBepcuTeTa. Ne 6. 2023. 93

Contribution of the authors:
Nozirzoda Shodmon Salohiddin - conceptualization of research, data collection and analysis, review of relevant

literature, conclusions, writing a text.
Nikitin Evgeny Ivanovich - setting a scientific task, scientific management, analysis of the results, conclusions,

writing a text

All authors have read and approved the final manuscript.

I'EOTEXHOJIOI'MA, TOPHBIE MAIINHBI



