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MeTta. BripoBaykeHHsI CUCTEMHOTO CIIOCTEPEKEHHS 32 (PaKTUUYHUMM KyTaMu ITOBOPOTY CTPLIN
JpariiaiiHy Mija 9ac po3poOKH POJIOBHUIIA Ta BU3HAUCHHS (DAKTHYHUX IMApaMETPIB MHUKITY i Yac BU-
HMaHHS Ta NEepeMIlleHHs TPHUYO0i MacH 3 METOI0 JOCIIKEHHS IapaMeTpiB BIPOBAKEHOI CXeMHU
BiJIIPAIIOBaHHS, Ta I ITBEPKEHHS TOUUTFHOCTI 11 3acTOCYBaHHS.

Metoauka gociixkenb. JlocnimpkeHHs (aKTUYHOIO KYTy MOBOPOTY BUKOHYBAJIUCH 32 JI0IIOMO-
TOI0 arlapaTHOTO Ta MPOTPaMHOT0 METOAY OOUMCIIEHb Ha OCHOBI TAaHHX 3 MPHIIAAIB peecTpalii mpoc-
TOPOBOT'O MOJIOKEHHSI CTPLIK Ta Ha ocHOBI curHaity GPS min yac pobotu. dakTu4Ha MPOAYKTUBHICTD
BH3HAYEHA 32 JOTIOMOTOI0 MapKIIIEHIePCHKOTO 3BITY 3a MEPIoj.

Pe3yabTaT nocaigkenb. BukoHaH1 3aMipu MOJO0XKEHHS CTPUIM MiJl 4yac poOOTH Ha Kap'epax
AHJPITBCHKOTO POJOBHILA, TA BU3HAUEHA MIEPIOIUYHICTD IPOSBY PI3HUX KYTIB TOBOpOTY. [lopiBHSIHO
3 IJIAaHOBAaHUMM MapaMeTpaMy CXeMH BiAIpaltoBaHHs. BusHaueHo (hakTHuHy IpOAYKTHUBHICTD 3a Te-
pion. B pe3ynbTaTi 10CHIKEHb MIATBEPAXKEH] LIUIbOBI MOKA3HUKH BIPOBAIKEHOI CXEMU BIIpPALIIO-
BaHH: Apariaitnom EIII 10/70 3 oqHOTO MOJI0XKEHHS, 3 0JHOYACHOIO MEPEeKCKaBalli€lo Ta OKOHTYPIO-
BaHHSM IIJIACTY TJIMHH, Ta KyTOM MOBOPOTY 10 220°.

Hay4yna noBu3Ha. KoMmuieke gociipkeHb BIepIlle BIPOBAIKEHOI CXEMH BIIMPALIOBAHHS J10-
3BOJISIE OI[IHUTH BHKOHAHHS YMOB Ta JOCATHEHHS PE3yJITAaTiB MIOA0 CKOPOYEHHS Yacy MiArOTOBKU
IUIACTY, 3HIKEHHS Koe(illieHTy IepeeKCcKaBallil pyu KyTax MOBOPOTY CTPLIH, sIKi BBaAXKAJIUCh Heede-
KTUBHMMH IIPH MEPEMIIIECHHI MTOPiJl Y B1JIBaJIH MpU Oe3TpaHCHOpTHIN TexHoor1i. [lo3uTiBHI BUCHO-
BKH JIOCII/IKEHb JI03BOJISIIOTh PEKOMEH]IyBaTH 3aCTOCYBAHHS TaKOi CXeMM NP po3poOlli MOJOTHX
POJIOBHII] HEPYAHUX KOTAJINH.

IIpakTnyHa 3HaYNMicTh. Bukinanena metoarka Moxe OyTH 3acTOCOBaHa MPU MPOBEICHH] CIO-
CTEPEKEHb 3a pOOOTOI0 JIparyiaifHiB, Ta 1HIIMX OJHOKIBIIEBUX €KCKaBATOPIB 3 METOI0 BH3HAYCHHS
napameTpiB LUKy poOOTH Ta MOJAJIBIIOI ONTUMI3aLlli MPOAYKTUBHOCTI. 3alIPONIOHOBAHA METOUKA
TI03BOJISIE BAKOHYBATH aHaJi3 poO0Uu0i CXeMH eKCKaBaTopa, 0 O MaKCHMAaIbHOI MPOYKTHBHOCTI
TipHUYOTPAHCIIOPTHOTO OOJIaIHAHHS MiJl Yac O6e3mocepeiHboi podoTH.

Knrwouoei cnosa: opaznaiin, kymu obepmanns, gionpayiosanus kap epis, BECKO, npooykxmue-
Hicmb Opaznatiuy.
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Beryn. I1ig gac excrutyaTanii gpariaifHiB Ha MOJIOTUX POJOBHINAX, HANOLIBIIT Ya-
CTO 3yCTPIYa€THCS CXeMa BIAMPAIIOBaHHS, 3 PO3MIILIEHHSM OCHOBHOTO €KCKaBaTopa Ha
PO3KPHUBHOMY YCTYIIi 1 TOTOMIDXKHOTO Ha BIJBaJIl JIJIs TIepeeKCKaBallii mopia Ta miaro-
TOBKH TJIACTA KOPUCHOI KOMATUHU. 3aCTOCYBAHHS TaKOi CXEMH JJ03BOJISIE TOMOTTHCS
301IbIICHHS IIMPUHM 3aX0JKU 1 JATBHOCTI MEepEMIIIeHHsI TIOPi 32 OAUH IpoXis, 30i-
JBIICHHS MIBUIKOCTI MIATOTOBKH KOPUCHOI KOMAJIMHU 10 BUIMKH 1 MIBUAKOCTI MOCY-
BaHHSA (DPOHTY POOIT, a TAKOK BUKIIOUYAE TPUBAIUM MPOCTIM PO3KPUTOT BUPOOKH 32
PAaxXyHOK CBO€YACHOI BUIMKH.

OnHak 3acTocyBaHHS JABOX JIparyiaiiHiB Ha OJHIN IIISHII, B CBOIO Yepry, IPU3BO-
JUTH 110 30UIBIICHHS COOIBAPTOCTI 3a PaXyHOK 301IBIIIEHHS BUTpAT HA yTPUMaHHS 1
peMOHTH o0NagHaHHs, (DOH/ OTUIATH Mpalli. ToMy JOLUIBHO PO3IJIsIaTH 3aCTOCYBAHHS
Ha JUISHKaX OJIHOTO JpariiaifHy 3 poOOTOI0 B IBOX MOJOXKEHHSX, MEPIIE - Ha PO3KPH-
BHOMY yCTyMi 3 OpMyBaHHSAM HUKHBOTO SIPYCY BiiBally, Ipyre - Ha BIABaJ1 3 popMy-
BaHHSIM BEPXHBOTO SIPYCY BiBaly. AJjie IPH IbOMY BUTPAYA€THCS JOJATKOBHM Yac Ha
MEpEriH eKCKaBaTopa JUlsl IEpEeeKCKaBallil, a TAKOXK 3aTPUMYy€ MOYATOK BUAOO0YBHUX
poOIT Ha Yac MEePEroHy.

3BiJICM BUHHKJIA HEOOXIHICTh BUOOPY HANOUIBII ONTUMAJIBHUX MTApaMETPIB BU-
0010 IS TOCSATHEHHS MAaKCUMAaJIbHOT BIZICTaH1 TIEPEBAJIKU 1 HEOOX1THOT IIBUIKOCTI IO~
CYBaHHsI pO3KPHUBY 3a OJAMH MPOXiJ JpariaifHa 3 MiroTOBKOIO IIacTa A0 BUIMKH.

OcHoBHa yacTHHA. 3a7a4a 3 BCTAHOBJICHHS ONTUMAJIbHUX MapaMeTpiB BUOOIO
€KCKaBaTOPiB-JpariiaifHiB nMoTpedye BpaxyBaHHs 0aratbox rmapaMeTpiB CUCTEMH PO3-
pobku. Tak B po6oTi [1] Oyiu 3anmpornoHoBaHI po3paxyHKOBI METOAN BCTAHOBJICHHS
palioHaJbHUX MapaMeTpiB O€3TPaHCIOPTHOI CUCTEMU MPHU PO3TAlLyBaHHI JparjaiHy
Ha PO3KPUBHOMY YCTyTi Ta BifBajii. MeToauKa BKIIOYaEe B cebe po3paxyHOK 00’ €MiB
BUIIMaHHS TIPHUYUX TOPIJ, X B IJIUB HA MEPEEKCKABAIIII0 Ta IIBUIKICTh MIPOCYBAaHHS
(dbponTy ripHuYuX poOiT. O HAK B JaH1A METOAUIIl PO3TIISIATUCH CXEMU C 3aCTOCYBaH-
HSM OKpEMHX JiparjlailHiB Ha PO3KPUBHOMY YCTYIIl Ta BiJBajl, 0 HE BPaXxOBYBAJIO
BUTPATH Yacy Ha MEpeMillleHHs] €KCKaBaTOpy 3 YCTYIy Ha BifBasl. TOMY BaKJTUBUM €
JOCJIIIDKEHHST caMe 1ICHYI04O0i cXeMH poOOTH JipariiaiiHa, sika 3aCTOCOBYEThCS IPU PO-
3po0I11l AHJIPIIBCHKOTO POIOBUIIIA.

OnHuM 3 OCHOBHHMX MapaMeTpiB poOOTH JparjaiiHiB, SKUI BIUTUBAE HA iX MPOIY-
KTHBHICTB € KyT MOBOpOTY. BiH Oe3mocepeiHbO BIUIMBAE HA TPUBAIICTh ITUKITY €KCKa-
Batopa. Tak B po6oTi [2] Oynu 3anporioHoBaHi (GOpMYJIH sk BA3HAYEHHS KYTiB MIOBO-
POTY ApariaifHiB mpH iX poOOTI B KOMIUIEKC] 3 aBTOCAMOCKHIaMH, OJTHaK poOOTa eKc-
KaBaToOPiB 32 YCKJIAJHEHO 0€3TPaHCIIOPTHOIO CUCTEMOIO POOOTH HE pO3IJIAaach.

[Tpu mocmiKeHH] ONTUMANIbHUX ITapaMeTpiB BUOOKO JIpariaiiHiB B poOoTi [3] OyB
MpOBEICHHM XpoHOMeTpax TpuBaiocTi mukiny EIII-10/50 npu mHaBanTakeHH1 aBTOCA-
MOCKHIIB. OTpUMaHUI XpOHOMETPAXK JI03BOJUB OLJIbIII PETEIBLHO PO3TISHYTH TPUBA-
JICTh pOOOYOTO IIUKITY €KCKaBaTOPiB, OJIHAK KIJIbKICTh BUMIPIOBAHb OOMEKYE MOKITHU-
BOCTI MpoaHali3yBaTu KyTH MOBOPOTY €KCKaBaTopa Ha MpoTs3i 3MiHU. ToMy B JaH1i
poOOTI MPOMOHYETHCS BUKOpUCTOBYBaTU cyyacHi GPS Tpekepu, skl J03BOJISATH OTPHU-
MaTy TOYHI PE3yIbTaTH.

Y po6orti [4] po3risiaanacs TOIUIBHICTD TEPEX0ay Ha Jajli HaBeJACHY CXeMH Bi/I-
MpaIflOBaHHs Kap’ €piB BOTHETPUBKUX TNMH apariaitnom EIL 10/70.
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3anpornoHoBaHa cXeMa BIANPALIOBaHHS PO3KPUBHOIO YCTYIy MOJSTa€e B 301b-
MIEHH] MUPUHU POOOYOT0 MalJaHIHMKa, TUISIXOM ITiICHITIAHHS YKOCY 3 PO3ITYIIEHO] TO-
pOJIH, BOPHUTYII J0 IUTMKA HA PiBHI ICHYI0UOTO pobodoro Marganurka (puc. 1). Poboua
BiCh €KCKaBaTOpa MpH [[bOMY PO3TAIIOBYETHCSA HA JIaHIA CMYy31 MiJICUIIKU 1 HE 3MIHIO-
€THCSI IPOTSITOM YCi€i 3aX0AKHU. 3 OJHOTO MOJIOKEHHS €KCKaBaTOp BUKOHYE yCi eTanu
MiTOTOBKH TIIACTA JIUISl BUIOOYTKY.

Bick ycmanoBku exckabamopa
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Puc. 1. be3rpancnopTHa ycKiaJHeHa CXeMa 3 BIAIITYBAaHHAM CMYTH MiJCUIIKU Ha
piBHI poO0OYOro MaiilaHunKa

Taka cxema Oyma BOpoBagKeHa Ha Kap e€pax BoOrHeTpuBKuUX riauH [IpAT
«BECKO», M. [lpyxkiBka, Ykpaina y 2018 poiii Ha 0CHOBI BUCHOBKiB pobotu [4] y
SKI HaBEJICHO 3HIDKEHHS KOEQIIIEHTY TEpPEeeKCKaBallli Ta MIBUAKICTh MEPEMIIICHHS
BHOOIO B3I0BXK (DPOHTY TIPHUYUX POOIT.
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OCHOBHI TTOKa3HUKU CXEMU:

- IPOAYKTHBHICTH Apariaiiny 3600 M3/3MiHy 10 PO3KPUBY;

- KkoediuieHT nmepeekckanarii 1,3-1,5 B 3a1€XHOCTI BiJ BUCOTH YCTYIILY;
- KyTH moBopoTy 90-220 rpamycis.

Ha npoTs3i 2 pokiB cxema Oyina agantoBaHa Iija JeKUIbKa Kap €piB, Ta HA CbOTO-
JTH1 CTOITh 3aBJAHHS JOCTIIKCHHS 111€1 CUCTEMHU, SIKE CJI1J] TTOYaTH 3 BU3HAYCHHS KYTIB
MOBOPOTY CTPIIH Y BCiX MOJIOKECHHSX.

s mporo Oynm Bukopuctani GPS Tpekepwu, 3akpiruieHl Ha BEpXHIA 4YaCTHHI
ctpinu. Ilepion BumiproBanb — ceprieHb 2021 poky.

MeToJ criocTepekeHb MOJIATAE Y MMPOTOKOIIOBAHHI TAHUX 3 TPEKEPY y CIIeIiai-
30BaHOMY MporpaMHoMy 3abe3nedeHHi «3C MOHITOPUHTY siIKe MTPU3HAYEHE Ta BUKO-
PUCTOBYETHCS TSI MOHITOPUHTY TPAHCTIOPTHOTO TMAapKy mianpueMcTa. OTpuMaHMiA
Ha0lp JaHUX Ta KapTorpama MoJI0KEeHb CTPLUTH (pHC. 2) T03BOIMIA BU3HAYUTH KYTH Ta
MEePIOIUYHICTD iX BUKOPUCTAHHS.
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Puc. 2. [Ipukiiag oTpuMaHux JaHUX 32 poO0Uy 3MIHY €KCKaBaTopa y pi3HHX
MOJIOKEHHSIX

Busznauenns kyTiB 3po0isieHe rpagoaHaITHYHUM METOJIOM Ha KOXKHHI 3aIuc y

peectpi. Ha ocHOBI 6a3u aHuX BU3HAYEH1 HAWO1IBI PO3TOBCIOHKEHI KYTH OOEpTaHHS
CTpiJiv, Ta HaBEJEH1 Ha puc. 3.
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Puc. 3. YacToTa BUKOpPUCTaHHS KyTIB IPU po3po01li AHAPIIBCAKOTO POJIOBHUIIA 32
HOBOIO CXEMOI0 BIJINIpalfoBaHHs ycTymy apariaiinom EII 10/70

AHaJI3yI04M J1aHl TricTorpaMu (IUB. pUC. 3) BCTAHOBJIEHO, 110 HAWYacTIIIE po-
0oue 3HaYeHHS KyTiB IOBOPOTY AparjiaiiHa 3HaxoquThcs B Mexax Bia 140 no 174 rpa-
nyciB. Kytu Big 180 mo 208 3yctpiuatothes y 10% BumaakiB mij 4ac BIAIITYBaHHS
MIICUIIKKA TpacH, Big 106 mo 123 rpanycis Takox y 10% Bumankis, mijg yac nepemi-
IIEHHS CMYTH M1JICUIIKH Y BiBaJ.

B po6ori [4] aBTOpU BCTAaHOBUIIY, 110 TIPH pOOOTI €KCKaBaTOpa-apariaiita 3a 6e3-
TPAHCIIOPTHOIO YCKJIQJHEHOI CXEMOKO PO3POOKH 3 BJIAIITYBAHHAM CMYTH MIJCUTIKH
Ha piBHI1 poO0YOro MalJaHYMKa, HOT0 IPOYKTUBHICTh 3MeHIyeThest Ha 10% Bix mpo-
JTYKTUBHOCTI MIPU BUKOPUCTAHHI MIPOCTOI OE3TPAHCIIOPTHOT CXEMH, aJi€ MPH IIOMY KO-
eIllieHT MepeeKcKaBallii TakoK 3MEHIIyeThesl. Takoxk Oyiia BU3HaYeHAa MaKCUMAaJIbHA
MPOIyKTUBHICTh JiparjaiiHa npu Moro poOOTi 3a 3a3HAYEHOI0 CXEMOI0, BOHA CKJIaJa€e
3600 m%/3miny, IpH KyTax IOBOPOTY Apariaiina Bix 120 mo 160 rpamycis (puc. 4)
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Puc. 4. Po3paxyHkoBa mpoyKTUBHICTH JpariiaifHa mpu #oro poooTi 3a
0€3TpaHCIOPTHOIO YCKIIAAHEHOIO CXEMOIO
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Takum 9MHOM, BUXOSYH 3 OTPUMAHUX AaHuX 3a qonomoror GPS tpekepy mo-
’KHa 3pOOUTH BHCHOBOK, 110 ()aKTUYHI MOKA3HUKU KYTIB 3HAXOJATHCSA y 1HTEpBajax
IPU AKUX JOCATAETHCS MaKCUMallbHA MPOAYKTUBHICTD ApariiaifHa.

Bbynu mpoBeneHi Mapkieiaepcyki 3MOMKH 00’ €MiB BHYTPIIIHIX BiABaJIB, SIKi JA0-
3BOJIIUIA OTpUMAaTH iHpopMaIliio 1mo10 (GaKTUIHOI MPOTYKTUBHOCTI €KCKaBaTOpy Ta
Koe(ilieHTy epeeKkcKaBallii, sKa HaBeAeHa y Tabmauii 1.

Taomung 1
3BIT 00’€MiB 3a ceprieHb Ha AUTsHIN ['py3chka-1 podotu nparnaiina EI 10/70Ne5
Bun 0.6 M 06%em . Koedimient | I[IpoaykTUBHICTB, Hac
} Himuk, | 3aranpbHMi, 3, poboTtu,
pooiIT 3 3 nepeeKcKaBallii M°/3MIHY
M M roJt
Poskpus | 136 117 | 191 953 1.41 3548 595,00
I[Tpocriii 87,00
Yeboro | 136 117 | 191 953 1.41 3548 682,00

BucnoBok. J[yis BcTaHOBJIEHHSI €(DEKTUBHOCTI POOOTH €KCKaBaTopa-JparyaiiHa
pu poOOTi 3a OE3TPAHCTIOPTHOIO YCKIIAIHEHOIO CXEMOI0 PO3POOKH 3 BIAIITYBAHHIM
CMYTH HIJCUIIKU Ha PiBHI p0O0OYOro MaiilaHunKa, OyJiM MpOBEAEH1 TOCTIIKEHHS KyTIB
MOBOPOTY €KCKaBatopa 3 3actocyBaHHAM GPS TpekepiB Ta BcTaHOBJICHa (pakTHIHA
MPOIyKTUBHICTh €KCKaBaTOpa Ha OCHOBI 3aMipiB 00’ €MIB PO3KPUBHUX POOIT sIK1 OyJin
IPOBEJEHI MapKIIEHAEPChKOIO CIy»0010. Ha 0OCHOBI BUKOHAaHUX JTOCIIIIKEHb, MOXKHA
3poOKTH BUCHOBOK, 1110 ITPU POOOTI €KCKaBaTopa-apariaiiHa 3a 3alpOIOHOBAaHOIO CXe-
MOIO PO3pOOKH (PaKTUYHI TOKA3HUKHU KYTIB IOBOPOTY €KCKaBaTOpa 3HAXOAATHCS y 1H-
tepBanax 120-160 rpagyciB, npu SKUX JOCITAETHCS MOTO0 MaKCHUMaJibHa MPOJTYKTHB-
HICTb.

Bukopucranuii METOJl BUMIpIOBaHb Ta AOCIIA)KEHb KyTiB MOBOPOTY OAHOKIBILIE-
BHUX E€KCKaBaTOPIB MOXXE 3aCTOCOBYBATHCh HAa TIPHUYO-JOOYBHHUX MHIANPHEMCTBAX 3
L1IJUTI0 BUBHAUEHHS palllOHAIbHUX [MapaMeTPiB CXeM pO3pOOKH, IS MIABUILEHHS TPO-
AYKTHBHOCTI TIpHUYOTPAHCTIOPTHOTO YCTAaTKyBaHHS.
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ABSTRACT
Purpose. To introduce systematic monitoring of the actual angles of rotation of the dragline boom
during field development and to determine the actual parameters of the cycle during excavation and
movement of rock mass in order to study the parameters of the implemented mining scheme, and
confirm the feasibility of its application.

Research methodology. The study of the actual angle of rotation was carried out using a hardware
and software calculation method based on data from devices for recording the spatial position of the
boom and on the basis of a GPS signal during operation. Actual performance is based on a survey
report for the period.

Research results. The boom position was measured while working in the open pits of the Andriivske
field, and the frequency of manifestation of various angles of rotation was determined. Compared
with the planned parameters of the mining scheme. The actual performance for the period has been
determined. As a result of the research, the confirmed target indicators of the implemented mining
scheme with the EIII 10/70 dragline from one position, with re-movement coeficient and contouring
of the clay layer, and the angle of rotation up to 220°.

Scientific novelty. The complex of studies of the first introduced mining scheme makes it possible
to assess the fulfillment of the conditions and the achievement of results to reduce the preparation
time for the seam, reduce the overshoot coefficient at boom angles, which were considered ineffective
when moving rocks to dumps with a non-transport technology. The positive conclusions of the re-
search make it possible to recommend the use of such a scheme in the development of flat deposits
of nonmetallic minerals.

Practical value. The technique is stated which can be applied when observing the operation of drag-
lines and other single-bucket excavators in order to determine the parameters of the work cycle and
further optimize productivity. The proposed method allows to perform the analysis of the working
scheme of the excavator, which leads to the maximum productivity of the mining transport equipment
during direct work.

Keywords: dragline, angles of rotation, quarrying, VESCO, dragline productivity.
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