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MeTta. OOrpyHTyBaHHs pallioHaJIbHUX TAPAMETPIB TEXHOJIOTIT BEIEHHS! OYMCHUX POOIT MPH 3aCTOCYBaHHI CTPYroBol
TEXHIKU Ha 0a3i BCTAHOBJICHHX 3QJISKHOCTEH 3MiHH HAaIPYXeHO-Ie()OPMOBAHOTO CTaHy TiPCHKOTO MACHBY.

Metoauka. 3a TOMOMOroK0 METOy TPYIIOBOTO OOJIIKY apryMeHTIB, 1110 0a3yeThcsl HA BAKOPHCTAHHI PHHIIUITIB MaTeMa-
THYHOI CTATHCTHKH, 0yJI0 aHAIITHYHO JOCITIKEHO Ta OOIPYHTOBAHO TEXHOJOTIUHI mapaMeTpu (UIBHAKICTh MOCYBAaHHS, KYT
JIyT'd JIiHii) 04UCHOTO BUOOKO NPY BUAMAHHI TOHKHX BYTUIBHHX IUIACTIB CTPYTOBUMH KOMILIEKCAMH HOBOTO MOKOJTiHHSI.

PesyabraTu. OTprMaHi 3aJIE)KHOCTI B IOBHIH Mipi Jal0Th MOXKJIMBICTh MPOTHO3YBaTH HaBaHTAXXEHHs Ha CEeKIii Me-
XaHI30BaHOTO KPIIUIEHHS, a TAKOX, Y 3aJIe)KHOCTI BiJl 3MIHM CUTYallil B OYMCHOMY BHOOi, KOPHUTYBaTH T€XHOJIOTI4HI Ha-
paMeTpH, 30KpeMa: IBUAKICT CTPYTa Ta KpUBU3HY JIiHII OYHCHOTO BHOOIO.

HayxoBa nHoBu3Ha. [lonsirae y BCTaHOBJICHHI 3aJIS)KHOCTEH HEOOXIZIHUX CHIIOBHX MapaMeTpiB CEKIii MexaHi3oBa-
HOTO KpIIUICHHS Ta XapaKTepy MOBOKEHHs OIYHIX MOPif Bifl MPiOPUTETHOCTI YHHHHUKIB HAIPY>KEHOCTI TipCHKOTO Ma-
CUBY W OOTpYHTYBaHHI paliOHAJIBHHUX ITAPaMETPiB TEXHOJIOTIi OYUCHHUX pOOIT MPH BiANPALIOBAHHI TOHKUX BYTUTBHHUX
TUTACTIB TIPH MIBUAKOCTI IOCYBAaHHS OYHNCHUX BUOOIB TTOHAM 5 M/100Y CTPYTOBUMH KOMILIIEKCAMH.

IIpakTHyHa 3HaYuMicTh. Ha 6a3i po3po0iieHoi MEeTOMKN BU3HAYEHHS TEXHOJIOTIYHHUX MapaMeTpiB Ta HAaIpy>KeHb
HABKOJIO OYKMCHOI BUPOOKH MPH MIBHAKOCTI TIOCYBaHHs MOHAM 5 M/mo0y 6yIi0 3arporoHOBAHO TEXHOJIOTIUHY CXeMy Be-
JeHHS TIpHUYHX POOIT IIPHU BUCOKUX HIBUAKOCTSX [OCYBaHHS OYHCHOI'O BUOOIO.

KirouoBi ciioBa: cmpyzosuii komniek, weuOKiCms NOCY8AHHSL OHUCHO20 8UOOI0, 2IDCLKUTL MACUB

IlocTranoBka mpoOaemu. 3a pi3HUMHU JTaHWMH, OC-
HOBHA YaCTHHA NIPOMHCIIOBUX 3amaciB Kam' STHOTO BYTLI-
1 B Ykpaini 1o rmuduau 1500 M OLiHIOETBCS TTPUOITH3-
HO B 117,3 Mnpt T., omHak Ounbmie 70% 3amaciB ByTimis
3HAXOMATHCS B TOHKUX Ta BEJIbMU TOHKHX Iuiactax [1].

BinmoBinHO, yIOCKOHAJIIEHHS TEXHOJOTIi PO3pOOKH
TaKMX TUIACTIB CTPYrOBUMH MEXaHi30BaHUMH KOMILICK-
caMH HOBOTO TIOKOJIIHHS € aKTyaJbHOI HayKOBO-
MPAKTUYHOIO 3a7a4el0, BUPIMIEHHS SIKOT A€ MOKIIUBICTh
e(eKTUBHO BiJNIPaLbOBYBATH TOHKI Ta BEJIbMHU TOHKI BY-
T'UTBHI TUIACTH HA IIaXTax YKpaiHH.

[lpukinamoM YCIHIIIHOTO 3aCTOCYBAaHHS —CTPYrOBOTO
BUiiMaHHS € ByrienoOysHi ramysi Himewunnn, CLIA, Ilo-
a1 Ta Pocii. Jlani poboTH cTpyroBux JiaB IpeacTaBicH] B
Tabmumi. 3apyOiKHa NpaKTHKa JOBOAWTH JIOLUIBHICTH 3a-
CTOCYBaHHS CTPYTOBOI TEXHOJIOTii MpM BHHAMAaHHI TOHKHX
TIOJIOTHX BYTUJIHHUX TUIACTIB.

Buninenus HeBupimenoi npodJjemu. [Tpodbnemamu
BU3HAUCHHS XapakTepy (OpPMyBaHHS HalpyXeHb IHpPH
OYMCHOMY BHIIMaHHI BYTUIBHHX IUIACTIB 3aiiManocs He
OJIHE TIOKOJIIHHA BUEHUX, 30kpeMa: Komokomor O.B., Ca-
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BocThsiHOB O.B., Bonmapenko B.I., Ky3zpmenko O.M.,
CumanoBuy ['.A., Xamumenauk IO.M., Cynaes B.I. Ta
iamn. Ha mowaTky maHuX HOCHIIKEHB OyIo MPOBEICHO
aHalli3 Cy4YaCHHX METOJIB OIIHKK HampyXeHO-Iedop-
MOBAHOI'O CTaHy MACHUBY, PE3yJIbTAaTH SKOTO 3aKJIaJeHi Y
HOPMATHBHI JOKYMEHTH BH3HAYEHHS 3PYIICHHS HA I0-
BepxHi 3emii (cxema BHJIMI) Ta 3cyBy mopin Ha KOH-
Typi Bupobku (cxema [III-TonHTY). Ii wmeromam
pO3IIISIAI0Th  CTATUYHI CUCTEMH 3pPYLICHHS MacUBY
TipChKHX TMOpiA y mporieci aedopMaliid, koiau j1aBa Haly-
Jla IOBHY JIMHAMIKy pyXy, a He 3a eTanaMu IOCIiI0BHOTO
(hopMyBaHHSI BUPOOJICHOTO MPOCTOPY MO CTIMKOTO O0OBa-
JIeHHsI Topif Oe3nocepesHixX mapiB nokpisii. [IpuBeneni
CXEMH 3pYLIEHHS MacHBY TIpCBKUX ITOPiJI XapaKTepu3y-
I0Th 3arajJbHy 3aKOHOMIPHICTb, ajie B HUX HE BPaXOBaHMH
4JacoBUH XapakTep (popMyBaHHS HaBaHTaKEHHS TP Bil-
X0l TaBH BiJ po3pi3HOI medi Ta mpH 11 pyci.

YacTkoBe BUPIMICHHS MPOOJIEMH BiITBOPEHHS BILIH-
By LIBHJKOCTI MMOCYBaHHs OYMCHOTO BHOOIO Ha Hampy-
JKeHO-1e(hOPMOBaHUIT CTaH MAaCUBY 3aKjaJeHe B METOJI
HI'Y, mo po3pobiennii npod. CaBoctesnosuM O.B.[2].
Lleit MeTon ypaxoBye BIUIMB TI'€OJIOTIYHHX, TIPHUYOTEX-
HIYHUX 1 BUpOOHMYMX (DAaKTOPIiB Ha CTaH TiPCHKOTO Ma-
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CUBY y TpOIIECi BEICHHS OYMUCHHUX POOIT, IO TO3BOJISE
BUPILIYBAaTH LUK sl TEXHOJOTIYHKUX 3aBAaHb, 30Kpe-
Ma TpH Pi3HUX croco0ax ympasimiHHS Hokpisiero. Cyt-
TEBUM HEJIOJIIKOM IIOTO METOXy Ta MoOyJOBaHOTO Ha

HOro OCHOBI MPOrPAaMHOrO 3a0C3MCUCHHS € HEMOX-
JUBICTh JOCHI/PKCHHS TEXHOJIOTIYHHUX IapaMeTpiB Ta
HATNpy’>KEHb TPU I[BUAKOCTSIX IIOCYBaHHS OYHCHOTO

BuOOI0 Oinbie 5 M/nody [3].

Tabruys
[Moxa3HuKM poOOTH OYKMCHIX BHOOTB, 00IaJTHAHUX CTPYTOBIMH yCTaHOBKAMU
Oyt _ : laxTn
IToka3Huku BoMipy ,US-Steel No. 50¢ N (Dplgplx Ienpix” KWK ,Bogdanka‘ | . A6ame1}cm<a"
(CHIA) (HimeyunHa) (Mostbira) (Pocis)
Tun ycraHOBKH GM 2.7 GH 9-38ve GH 1600 GH 9-38ve/5,7
JloBKHHA JIaBU M 270 310 250 220
[MoTy>xHicTh rIacTa M 1,2 1,3 1,4 1,45
JTo60Be HABaHTAXKEHHS T./100y 13204 (22710)* 12653 (16500)* 14000 (16000)* 4536 (6200)*
f{;’fg’;ﬁrﬁﬁggf" M/106y 18,6 (42)* 15,4 (18)* 16,8 (24)* 8,4 (13)*

* — MOCSATHYTI MaKCUMaJIbHI TOKa3HUKU POOOTH OYHMCHHUX BUOOTB

Pe3ynbTaTH AOCTiTKEHb Ta OOIPYHTYBAaHHS OT-
puMaHuX pe3yasTatiB. [ BupinieHHS 3amadi BCTa-
HOBJICHHSI HaIlpy’>K€Hb MacHBY NpH IIBUIKOCTSIX IOCY-
BaHHs BHOOKW TOHaH 5wm/n00y Oyino 3acTocoBaHO
00pOOKY CTATHCTUYHMX JaHUX 33 JIONOMOIOK METOIY
IPYHOBOro OOJIKY apryMeHTIB, LIO IPYHTY€ETBCS Ha pe-
KYPCHBHOMY CEJICKTUBHOMY BifOOpi Moieeli, Ha OCHOBI
SAKUX OyHyIOThCS OimbII ckiamHi momemi. Buxomsum i3
MPaKTUYIHOI peamizamii, y po60Ti BUKOPUCTAHO ITOIIHOM
Kommoroposa-I'abopa. CkiagHiCTh MOJENi B TaKOMY
BHITJIKy BU3HAYAETHCSA KiNbKICTIO KOeDillieHTIB aijj.

JIyisi BUKOHAHHS CTATUCTHYHOI 0OpOOKH TaHUX poOO-
TH OYUCHOTO BHOOIO 3 METOI0 BU3HAYCHHS HABAHTAXKECHb
Ha CeKIil MeXaHi30BaHOr0 KOMIUIEKCY IpH BHCOKiH
MIBUAKOCTI ITOCYBaHHS JIaBH, 3a JIOTIOMOTOIO YIIPABJISIIO-
anx npuagis PMC®-R, y pesynbrati npoBeieHHX CIio-
CTepekeHb Oy OTpUMaHi HACTYITHI MMOKa3HUKH:

R — pamiyc ¢opmm nyrm miHil Oo4MCHOro BHOOIO,
rpaj;

\V — MIBHAKICTH IOCYBAaHHS OYHMCHOTO BHOOIO 3a 3Mi-

n
HY, M/3M;
|,, — MOBXKHHA BiJIXO/Iy OYHCHOTO BHUOOIO BiJI MOHTa-

SKHOTO XIJHUKA, M,
I, — TOBILMHA CTPYHKKH, MM;

V, — IBHIKICTh T10/1a4i CTpyTa, M/XB.

[3 maHWX TipHUYO-TEOJOTIYHOTO MPOTHO3Y Bimmpa-
IIOBaHHSA OYHCHUX BHUOOIB, IO OOJIAAHAHI CTPYTrOBHM
kommekcom BUCY RUSDBT, Gepemo HacTymHi JaHi:

M — BuiiMalbHA MOTY)KHICTH TUIACTa, M (IaHi 1010
[[bOr'0 MOKa3HHKA OTPUMYBAIHUCH MIOA000BO, YIIPOIOBK
MPOBEJICHHSI MIAXTHUX JOCIIIKEeHb BiJ (axiBILiB BiIiy
TEXHIYHOTO KOHTPOJIIO);

h, s, — MOTYXHIiCTb mapy mopija 6e3mocepenHboi mo-

KpiBIIi, M;
o

m.6.m

— MeXa MIIHOCTI Ha CTHCKaHHS Topin 0e3ro-
cepeaHboi mokpisi, 10°MI1a;
h, ., —HOTYXHICTb APy NMOpiJ OCHOBHOT MOKPIBIIi, M;
Cpon — MEXKA MIITHOCTI Ha CTHCKaHHS TOPiJl OCHOB-

HO1 TTOKPIBIIi, 10°MITa.

12

3a J0MOMOror IpOrpaMHOro 3a0e3MevyeHHs IS
ITEOM, po3pobiieHoro Ha 6a3i MeTOLy TPyIOBOTro o0Ji-
Ky apryMEHTIiB, BAKOHYEMO PO3pPaXxyHOK HaBaHTa)XKEHb Ha
CeKIlii MeXaHi30BaHOTO KoMmIUiekcy. lle HeoOXimHo yis
TOPIBHSHHA 1X 3 PEAIbHUMH MOKA3HUKAMU HaBaHTa)KCHb
Ha CeKLii MEeXaHi30BaHOTO KOMIUIEKCY Ta BHU3HAYCHHS
CTyIIeH1 301KHOCTS OTPUMAHUX Pe3yIIbTATIB.

VY pesynbraTi BUKOHAaHHX OOYMCIIEHh HABAHTA)KEHBb
Ha ceKii MexaHi30BaHOTO KOMIUIEKCY BH3HAUEHO, IO
CTYIIHBb 301KHOCTI PO3pPaxOBaHUX IOKA3HHUKIB 3 peajib-
HUMH cKiaaae ¢ = 8,79%, npudomy 3aexHicTh Oyae Ma-
TH BUTJIS

P = Kx, + Kyxgxg — Kyx,xg — Kyxgx,

ne K,— KOe(illieHT MPOCTOPOBOTO PO3TAITYBaHHSA OYHC-

Horo BuOow0; K,— KoedimieHT reosoriunoi OynoBw;

K;— reOMEeXaHIKO-TeXHOJOTTYHII KoedimieHT; K .= TE"
XHOJIOTiYHi KoedillieHTH; x,— paniyc Gpopmu ayru JiHii
OYMCHOTO BHOOIO, Ipaj; x, — MBHIKICTh MOCYBaHHs
OUYHCHOT0 BHOOIO 3a 3MiHY, M/3M; X, — IIOBXH1HA BiJTXO/Ty
OYKMCHOrO BHOOIO BiJ MOHTA)XHOTO X1QHUKA, M, Xy — BU-
fiMaJbHa MOTYXKHICTh IUIACTA, M; x, — HOTYXHICTb WIApy
nopia 6e3mocepeIHboi MOKPiBII, M; x, — MEXKa MIHOCTI

Ha CTHCKAHHS MOPi OCHOBHOI mokpiii, 10°MITa.

s ymoB mocmimKyBaHUX OUISHOK, B yMoBax Kpac-
HOApMIMCBKOTO BYIJICHOCHOTO perioHy J[lonbacy, 3Ha-
yeHHs koedimientiB Ki, Ko, Kz, K OynyTh TakUMH:
K]_ = 47,15, Kz = 26,9, K3 = 0,002, K4 = 0,59

BpaxoByrour mpumymnieHHs, HaBeJaeHI B poOoTi [4],
OyJI0 BCTaHOBJICHO, IO ISl JIOCHI/PKYBaHMX TipHUYO-
TeoJIOTIYHMX YMOB MOJKHA 3HEXTYBaTH HACTYIHHMH Ma-
pameTpamu, KOTpi HE NPUBEAYTH A0 3HWKEHHS IOCTOBI-
PHOCTI MOJICTTIOBAHHSI: MicIle TTPOBEICHHS BUMIPIB; Mexa
MIITHOCTI Ha CTHCKaHHS Mopif 6e3mocepeTHpO01 OKPIBIIi;
MOTY>XHICTh OCHOBHOI TOKPIBIIi.

VY pesyipTaTi MpOBEAEHUX IOCTIKEHb OYJIH OTpH-
MaHl 3aJIEKHOCTI BH3HAYEHHS HABAHTAXXEHb Ha CEKIl
MEXaHi30BaHOTO KPIILICHHS
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R

0.e.K

PS(RM.K+ )Xf],

ne R, —peakilis cekniif MexaHi30BaHOTO KpiMJIeHHS;

R

.ex — PEAKIIS IOJIATKOBUX EIEMEHTIB KPIiTLICHH;

7=0,9-0,94 — koediuient 3anacy CTIKOCTI CUCTEMH.

SIK IOKa3yIOTh aHATITHYHI TOCTIKEHHS, IPOSBH Tip-
CHKOTO THCKY BapilOIOTHCS BiJl BCTAHOBJICHOI BETMUYHHH.
[Ipu cratucTuyHii 0OpoOIi pe3ynbTATIiB MPOSBY TipCh-
KOT0 THCKY B poOOYOMY MPOCTOPi OYMCHOrO BUOOIO NP
HeaBapilHUX cUTyalisx noxuoka He nepesuirye 10% i
3aaHol BeNW4MHH. BiAMOBiqHO, BeNW4MHA Hecydol 31a-
THOCTI CEKI[iif MEXaHI30BaHOTO KPIIUICHHS CKIIAJIe

R, 20

— R()

ex”

[IBumka 3MiHA TEXHOJOTIYHOI CHUTyalii B OYHUCHOMY
BHOOi (paKTHYIHO BHKIIOYAE MOKIMBICTH BHECEHHS JONAT-
KOBHX EIIEMEHTIB KPIIUIEHHS JO CEKIiff CTPYroBOTO KOM-
iekcy. BHHSTKOM € aBapiiiHi cuTyalii 3 BUBaJIiB MOPif MO-
KpIBJIi T2 HEOOXIHICTh 3aIIOBHEHHS ,, KYIIOJIB" BHKJIAIKOIO
JICPEB'STHOTO  KIIIThOBOrO  KpirvieHHs. CrabiiebHa poboTta
CTPYTOBOTO OYHCHOTO BHOOIO 3a (PaKTOpOM KpIIUICHHS 3a-
Oe3nedyeThes PH IOTPUMaHHI HACTYITHOT HEPIBHOCTI

RUKZE'

BinmoBimHO, peakmis CeKIiii MeXaHi30BaHOTO KOM-
TUIEKCY BU3HAYAETHCS

R > K1X4 + szsxe — K3X2X9 — K4)(3)(4 .
M.K 77

[NepeBipka oTprMaHOI 3aJICKHOCTI TIPOBOIIIIACS IIITS-
XOM BHUPIIICHHS JPYToi HAYKOBOI 3a/a4di Ha OCHOBI BH3HA-
YeHHs] M1 MiJBUIICHHS IHTEHCHUBHOCTI BiZIIPAIfOBAHHS
TOHKMX TOJIOTUX BYTUIBHMX IUIACTIB JUISt  TIPHHYO-
reoJoriuHuX ymoB KpacHoapMifiCbKOro BYTJIEHOCHOTO
perioHy, IpH MOCTIHHNUX TIOKa3HUKAX Paaiycy GOopMH Iyru
JIiHI{ OYMCHOTO BHOOIO, BUMMAILHOI MOTYXHOCTI IUIACTA,
TIOTY>KHOCTI I1apy 0e3nocepeHbol MOKPIBiIi Ta MeXi Mill-
HOCTI Ha CTUCKaHHS IIapy OCHOBHOI MOKPIBIIi.

[Ipu po3paxyHKy NPOTHO3y HaBaHTaXXCHb HA CEKLil
MEXaHi30BaHOTO KpIIUICHHS B OTPHMaHid 3aJeXHOCTI
3MiHIOBaJIacs MIBUIKICTH TIOCYBAaHHS OYMCHOTO BHOOIO B
miamazowi Bix 0,0 mo 15,0 M/mo6y, i3 kpokoM oGUHCITEH-
a1 0,2 mM/moGy. I'padiune BigoOpakeHHS aHATITHIHUX
3HAYEHb 3AJICXKHOCTI 3MIHH THUCKY Ha CEKI[il MeXaHi30Ba-
HOTO KpiIUICHHs HaBeaeHi Ha puc. 1.
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Puc. 1. 3anescnicmo 3minu mucky Ha ceKyii Mexaniz08aHo20 KpinjienHs 8i0 WeUOKOCMI NOCY8AHHSL OHUCHO20 8UOOI0

VY pesynbraTi MPOBEICHUX AHATITHYHHUX JOCIIIKECHb
OyJI0 BCTAQHOBJICHO, [0 HABAHTAKCHHS HA CEKI[l Me-
XaHI30BaHOTO KPIIUICHHS 3MEHIIYETHCS 3a JOrapuQmid-
HOIO 3aJICKHICTIO

RM.K = _klln(v)+k2

Ile mo3Bomisie (opMyBaTH BIiAMOBIIHY TEXHOJOTIUHY
CHTYAI0 32 JOBXUHOI BUIMAaJIbHOIO CTOBIIA Ta KOPETy-
BaTH CHJIOBI MapaMeTpPH CEeKIIi MeXaHi30BaHOTO KpiIlIeH-
HS U1 e€(DEeKTHBHOTO YIPABIIHHS CTaHOM TIPCHKOTO Ma-
CHBY INpH 3MIHHUX LIBHIKOCTSX IOCYBaHHS OYHCHOI'O
BHOOI0.

3acTrocyBaHHS JaHOI 3aJIEKHOCTI € OCHOBOIO TIPH BH-
0opi pexuMiB POOOTH MEXaHI30BAaHOTO KOMILIEKCY, IO
Jla€ MOJKJIMBICTh BH3HAUaTH HEOOXINHY pEaKkLilo CeKin
MEXaHi30BaHOTO KpIIUIEHHSI Ta JI03BOJISIE €(QEKTUBHO
MPOBAJUTH BIINPAIIOBaHHS TOHKUX BYTUIBHHX ILJIACTIiB
31 MIBUAKOCTAMH MoHaa 5 M/no0y.
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Jpyra yacTuHa NMpoBeIeHHX JOCIIKEHb CTOCYBaja-
csl BUBYCHHS BIUIMBY ()OPMH OYHCHOTO BHOOMO, IO Ma€e
dopMy Iyru, Ha MPOSB TiPCHKOTO THUCKY B OYHCHOMY
BHOOI IpY IHTCHCHBHOMY BHIIMaHHI BYTULIA, BU3HAYCH-
HS Jliana3oHy 30UTbIIeHHS a00 3MEHIIeHHS KyTa pajaiyca
¢opM BHOOIO 1T ONTUMANBHOI POOOTH OYHCHOTO
BuOo10. lle 3/iliCHIOEThCS UIIIXOM BH3HAUEHHS HAIpy-
KEHb eKCIIEPHMEHTAIbHO-aHATI THYHUM METOZIOM.

s 1poro OyJio MPOBEIEHO BCEOIYHUM aHAI3 3MiHU
HarpyXeHo-/1e()OpMOBaHOI0 CTaHy MacHBY JUISl TPHOX Xa-
pakTepHuX (hopMax JiHii OYMCHOTO BUOOO MPH BUIMIII BY-
rims [5].

Ha ocHOBi OTpHMaHHUX pe3yJbTaTiB PO3PaxyHKY Ia-
paMeTpiB Iyrd OYHUCHOTO BHOOIO, 00JIaIHAHOTO CTPYTO-
BHAM KOMIUIEKCOM, OyB moOy1oBaHUi rpadik 3aIeKHOCTI
3MiHH JOBXHHH TYTH JIABU BiJ BiICTaHI BUIEPEIKEHHS
BHOOIO CITIONYYEHb 3 T ATOTOBYNMHU BUpOOKaMu (prc. 2).

3 oTpUMaHUX PO3pPaxyHKIB i rpadika MoKHA 3pOOUTH
BHUCHOBOK, III0 p0o0OTa CTPYrOBOrO KOMILIEKCY HO (ak-

13




PO3POBKA POAOBUIW, KOPUCHUX KONAJNMWH

TOpY KPHBH3HH AYTH, NPH KOJNWBaHHI 3Ha4eHb Koedi-
mienta A B mexax Big 0,99 mo 1,01, Oyne epekTHUBHOIO
mpu 3HadenHi A = 1,00 + 1,002.

[IpoBiBmM aHami3 JaHUX T'€OMETPUYHMX ITapaMeTpiB
¢opM oumrcHOTO 320010 Ta MalOYM BEIUKY KiIBKICTH iH-

Lm

(hopmarii 3 MIAXTHUX CIIOCTEPEKEHb, IS KOXKHOI i3 30H
Oyino moOymoBaHO Tpadik 3aJeKHOCTI 3MIHM HaBaHTa-
JKCHHS Ha CEKI[l MEXaHI30BaHOTO KpIIUICHHS BiJ KyTa
qyru (OpMH OYHMCHOTO BHOOIO, IO HPEICTABICHUH Ha
puc. 3.
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Puc. 2. T'pagix 3anesxncnocmi 3minu dosscunu oyeu (L) 6i0 eiocmani no nopmaini
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8 10 11 12 13 14 15 16 f,m

8i0 CMOSKIE MexXaHiz08aH020

kpinaexa, MNa

TWCK B CTOAKaX MeXaHi30BaHoro

33 T T

10 12

13

14 15 16

Kyt gyru popmu ouncHoro subolo, rpag,

Puc. 3. I'pagix 3anescHocmi 3miHu mMucKy Ha cexyii MexaHi308aH020 KpinieHHs 8i0 Kyma Oyeu (opmu o4ucHo2o

6u6010 0151 mpvox 301 Ne2; Ne3; Ned

VY 3aragpbHOMY BUTJIAL, 3aJICKHICTE HAaBaHTa)KCHHS
Ha CeKIii MeXaHi30BaHOTO KPIIUICHHS Oy[e MaTH BUTIII
npu ToOYHOCTI 00uncieH» 98%

R = ke,

ne ks — koediwieHT, 110 BpaXxoBy€e TipHUYO-TEOJIOTIYHY CH-
Tyallil0 Ha BUMMalbHIM AUTbHULI (HOro 3HAYEHHS KOJH-
BaroOThCs B ianasoni kg = 33,14 + 35,89); k, — koegimienr,
IO BpPaxOBYE€ TEXHOJIOTIYHY CHUTYal[ll0 Ha BUHMAaJbHIH
JinbHUI  (MOro 3HAYEeHHS KOJMBAIOTHCS B Jiara3oHi
ks = 0,025 + 0,0254).

3 OTpUMaHOTO PIBHSHHS MOXXHA 3pOOUTH BHCHOBOK,
0 TIPH CTPYTOBOMY BHiiMaHHI (hopMa JiHIi OYHCHOTO
BHOOIO BIUIMBAc Ha HABAaHTAXXEHHS HA CEKII MEXaHi3o0-
BaHOro Kpirmenus (P.) 3a eKCIOHEHIAIBHOK 3aleK-
HiCTIO Bim pamiyca KpuBu3HH (@) Ta eMMIpUYHHX
koediuientiB (Ks, K4), mo Bu3HaYaIOTH MpoCTOpOBE IO-
JIO)KCHHSI BUOOIO Ta MIBUAKICTh HOTO IOCYBaHHS.

Takox 3a GakTOpoM KPHBH3HH IyTH (HOPMHU OYUCHO-
ro BuOOIO 30Ha e€(PEeKTHBHOI POOOTH CTPYTrOBOTO KOM-

14

TUTEKCY 3HAXOAUTHCS B Mexax o = 9 + 14° 3 kyToM Mak-
CHUMaNbHO edeKTUBHOT poboTn 12°.

[TpoBeneHi AOCHIIKEHHSI IEPEKOHIMBO JOBOASATH ic-
HYBaHHsI 3aJIe)KHOCTI MK 3MIHOIO KPHUBH3HM OYHCHOTO
BHOOIO Ta NMPOSBaMH TiPCHKOrO THCKY B po0O0OYOMY TpOC-
TOpi N1aBu. 3MiHa (POPMHU OYHCHOTO BUOOIO TIPH3BOAUTH 110
HETaTHBHHUX HACIINKIB 3 YIPaBIIHHA CTaHOM TipCBKOTO
MmacuBy. [Ipu Bapiamii 3MiHM paziyca 4u HOTO LIEHTPY Ha
25% Ta Oinmblle BiOYBA€THCS MiJABHIICHHS HABAaHTAXKCHb
Ha CeKIil MeXaHi30BaHOro KpiruieHHst mpubnm3Ho Ha 60%.
ITonmampire 30UTBIICHAS IMX MApaMeTPiB TPU3BOIAUTH O
HEKOHTPOJIBbOBAHMX IMPOSIBIB TIPCHKOTO MACHBY Ta aBapiii-
HHUX PEKUMiB pOOOTH MEXaHI30BAHOTO KOMILICKCY.

BHCHOBKH Ta MepcNeKTHBH MOAATLIIOIO PO3BUT-
Ky. MeroJ rpyrnoBoro o0iiKy apryMeHTIB € JIEBUM Me-
XaHI3MOM JUTS BU3HA4YEHHs 3MiHM HaBaHTa)XEHb y CEKIli-
SIX MEXaHI30BaHOTO KpIIUICHHS MPH IHTEHCHBHIA pOOOTI
OYKMCHOr0 BHOOIO Ta Ja€ MOXKIMBICTh BU3HAYWTH JIiara-
30H 30UIBIIeHHS a00 3MEHIIEHHS IIBUIKOCTI MTOCYBaHHS
OYHCHOTO BHOOIO JUISl ONTHMAIIBHOT HOTO pOOOTH.

Cepen 3araJibHOTO TIEPENiKy (akTopiB, 0 BU3HAYAOTH
HABAaHTAKCHHS Ha CEKIli MEXaHI30BAHOTO KPIIUICHHS, iC-
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HYIOTh TIPIOPUTETHI YNHHUKU. BOHM CYTTEBO MEpeBakarOTh
HIII TOCHIIKYBaHI MapaMeTpd, TOMY OCTaHHIMH MOXKHA
3HEXTYBATH. Y 3a/IaHUX TIPHUYO-TEOJIOTIYHUX YMOBaX JI0
TOJIOBYIOUHX TTApaMETPIB CIiJT BIAHECTH: pajaiyc GOpMH IIy-
TW JiHI{ o4YMcHOro BMOOIO, Tpal, MIBHIKICTH IMTOCYBaHHSI
OYMCHOTO BHOOIO 3a 3MiHy, M/3M; JOBXHHA BiIXOIy OUMC-
HOTO BHOOFO BiJI MOHT&KHOTO XifHWKa (PO3Pi3HOI mmedi), M;
BUIMAaJIbHY MOTYXHICTh IUIACTa, M; MOTYXKHICTh HIAPy TO-
pin Oe3mocepenHpol MOKPIBII, M; MEXKY MIIIHOCTI Ha CTHC-
KaHHsI ITOPi] OCHOBHOT IIOKPIBJI, 10°MI1a.

3 OTpUMAaHOI 3aJIeXKHOCTI, 10 PO3pO0JICHa Ha OCHOBI
METOJIy TPYMOBOr0 OOJIKY apryMEHTIB, MOXHa 3pOOUTH
BHCHOBOK, II[0 PEAKIlis CEKIil MEXaHi30BaHOTO KPITUICH-
us (R, MIla) B ymoBax mopin mokpisii kareropii 4, b3
BU3HAYAETHCSI KPUTEPIEM BIUIMBY BIIXWJICHHS pajiyca
(o, Tpam) Bim 3amanoi Gpopmu miHii (4) Ta MWBHIKOCTI mO-
CyBaHHs ouucHOro BubOOw 3a 3miny (V, Mm/3Mm), w0
3HAXOIWUTHCS B TONIHOMIaNbHIA 3aJIEKHOCTI YETBEPTOTO
MOPSAAKY Bill HABaHTAXEHHS Ha CEKIil MEXaHi30BaHOTO
komrutekcy (P, MITa).

Cnucok aiteparypu / References
1. HTupuun N.I'. CocTosiHHE yroapHON U CIAHIIEBOM OT-
pacieit EC u Ykpaunst / U.I'. [Hupuun, B.A. TlankuH,
B.U. Jyouunkuii // Yrons Ykpaunsl. — 2007. — Ne 8. —
C. 8-10.

Shirnin, 1.G., Pakin, V.A. and Dubnitskiy, V..

(2007), “Condition of coa and shale branches of Europe-
an Union and Ukraine”, Ugol Ukrainy, no. 8, pp. 8-10.
2. CaBocthsiHOB A.B. KoHIenmus Teopuu CIOBUXCHHS
MOpOJT TP TOA3EMHOM pa3paboTKe YTONBHBIX MECTO-
poxnennii /| A.B. CaBoctesnos, B.I'. Kmoukos //
C6. mayuyneIx Tp. HanmonanpHOI TOpHOH akaxeMuH
VYkpaunsl. — 1999. — Ne7. — C. 24-29.

Savostyanov, A.V. (1999), “Conception of rock

movement theory during underground development of
coal deposits’, Collection of Research Papers of
National Mining Academy of Ukraine, no. 7, pp 24-29.
3. bonnapenko B.U. BimsiHue ckopocTH NMOABUTaHUS Jia-
BbI Ha COCTOSIHME€ OCHOBHOMW KPOBJIM B YCJIOBHSIX 3ariaiHo-
ro Jlonbacca: MexayHap. HaydHO-TIpakTud. kKoH®. (JHen-
pomerpoBck-SAnta 11-18 cenr. 2010r.). / B.U. Bos-
naperko, C.JI. lenucos // llkosia moa3eMHoO# pa3padboT-
ku — [{nenponierposek: HI'Y, 2010. — C. 273-277.

Bondarenko, V.I. and Denisov, S.L. (2010), “Influ-

ence of longwall advance rate on main roof position in
Western Donbass conditions’, International research
and practice conference “ School of Underground Min-
ing” , Dnipropetrovsk-Y alta, pp. 273-277.
4. TmakoBcekuit P.O. JlocBim 3acTOCyBaHHS METOIY
rpymnoBoro o0JiKy aprymeHTiB ais BuzHadenHs HJIC
MacCHBY ITIPU BUCOKHUX MBUAKOCTAX IMOCYBaHHSA OYHMCHOT'O
Buboro / P.O. Iuukoscekuii, JI.B. Babeus, €.B. Tumo-
ureHko // TeotexHiuna mexanika: MixkBimoMuuii 36ipHUK
HayKoBHX mpaip — [lninponerposerk: II'TM HAH Ykpa-
iam, 2011. — Ne 94. — C. 41-46.

Dychkovskiy, R.O., Babets, D.V. and Tymoshen-
ko, YeV. (2011), “Experience of application of group
arguments accounting method for stress-strain state de-
termination during high speeds of longwall advance

ISSN 2071-2227, HaykoBun BicHuK HI'Y, 2014, N2 1

rates’, Interdepartmental collection of research papers:
Geotechnical Mechanics, IGTM, NAS of Ukraine, no.94,
pp. 41-46.

5. Tumomenko €.B. ITlporHosyBaHHs Hampy>XeHO-
Je(OpMOBAHOTO CTaHy HOPiA MPH 3MiHI (OPMH OUUCHO-
ro Buboto / €.B. Tumomienko // 36. HayKOBHX Mpailb
HI'Y.—2012. — Ne 37. — C 76-80.

Tymoshenko, YeV. (2012), “Prediction of rocks
stress-strain state during shape change of longwall”, Col-
lection of Research Papers of NMU, no. 37, pp. 76-80.

Heab. OOocHOBaHHME palMOHAIBHBIX I1APAMETPOB
TEXHOJIOTUH BEJCHUSI OYMCTHBIX PadOT NPH NMPUMEHEHUH
CTPYTOBOH TEXHUKH Ha 0a3e yCTaHOBJICHHBIX 3aBUCHMO-
cTeli M3MEHEHMs HaNpsHKEHHO-Ie()OPMHUPOBAHHOIO CO-
CTOSIHUSI TOPHOTO MACCHBA.

Metonuka. C IOMOLIBIO METOa TPYMIIOBOrO y4eTa
apryMeHTOB, KOTOpBIl Oa3uMpyeTcs Ha HCIOJIb30BaHHU
NPUHIMIIOB MaTEMaTHYeCKOW CTATUCTUKH, OBUIN aHaH-
THYECKH UCCIIEN0BaHbl U 000CHOBAHBI TEXHOJIOTHYECKUE
napameTpbl (CKOPOCTh MOIBUraHMsI, YroJl IyTH JIMHUH)
OYHUCTHOTI'O 33,605[ Ipyu MU3BJCYCHUN TOHKHX YTOJIBHBIX
IJ1aCTOB CTPYTOBBIMU KOMIUIEKCAMH HOBOI'O ITOKOJICHUS.

Pesyabrartel. IlonydyeHHblE 3aBUCHMOCTH B IIOJIHOW
Mepe IalT BO3MOXKHOCTh MPOTHO3MPOBaTh HArpy3Ku Ha
CEeKLIMM MEXaHU3MPOBAHHOM KpEIH, a TaKkKe, B 3aBHCUMO-
CTH OT M3MEHEHMSI CUTyallui B OYHMCTHOM 3a00e, KOppeK-
THUPOBAaTh TEXHOJOTHYECKHE IapaMeTpbl, B YaCTHOCTH:
CKOPOCTH CTpyTa ¥ KpUBU3HY JIMHUN OYHCTHOTO 3a004.

Hayunast HoBu3Ha. 3aKIioyaeTcsi B YCTaHOBJICHHH 3a-
BHCHMOCTEH HEOOXOJMMBIX CHIIOBBIX IApaMeTPOB CEKIUH
MEXaHU3UPOBAHHOW KpEIH M XapakTepa MOBEICHHS OOKO-
BBIX ITOPOJ OT MPHOPUTETHOCTH (HaKTOPOB HAIPSHKECHHOCTH
TOPHOTO MacchBa U OOOCHOBaHMHM PALMOHANBHBIX Iapa-
METPOB TEXHOJIOTHH OYHCTHBIX PaboT MpH OTPabOTKE TOH-
KUX YT'OJIbHBIX IUIACTOB IPU CKOPOCTU IMOABHUT'aHUA OYUCT-
HBIX 3200eB Gosiee 5 M/CYTKH CTPYTOBBIMH KOMILICKCAMU.

IIpakTnyeckasi 3HaYAMOCcThb. Ha 6a3e paspaboTan-
HOW METOAMKH ONpENeNICHHsT TEXHOJOTMYEeCKUX Iapa-
METPOB U HANpsDKEHWH BOKPYI OYMCTHOW BbIpaOOTKH
NPU CKOPOCTH TOBHUraHus 6osiee 5 M/cyTku Oblia mpe-
JIOKE€Ha TEXHOJIOTMYECKasi CXeMa BEACHHs TOPHBIX padoT
IIPU BBICOKUX CKOPOCTSIX ITOJABUTAHHSI OYHCTHOTO 320051,

KuroueBble cnoBa: cmpy2o6biil Komniexc, CKOpoCcmb
NOOBUEAHUS OUUCIIHO20 3a0051, 2OPHBLI MACCUB

Purpose. Investigation of technological parameters,
such as advance rate and angle of longwall line directed
edge that are very important during substantiation of ra-
tional parameters of stoping technology at usage of
plough techniques on the base of established changing
regularities of rock massif stress-strain state.

Methodology. With the help of group arguments ac-
counting method based on principal mathematical statis-
tics we have investigated and substantiated the techno-
logical parameters (advance rate, angle of line directed
edge) of stoping during thin coal seams extraction by
new generation plough complexes.

Findings. The received regularities give us an oppor-
tunity to predict loads on props of mechanized support
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and also to correct technological parameters depending
on changing situation in face, in particular, speed of
plough and curvature of stoping face line.

Originality. The proposed method establishes regu-
larities of necessary force parameters of mechanized
support props and behavior pattern of side rocks. Also,
from priority factors of rock massif strength and substan-
tiation of rational parameters of stoping technology dur-
ing thin coal seams extraction at longwalls advance rate
more than 5 m/day by ploughs.

YK 622.271.32

O.A. TeMuyeHKO, KaH/. TEXH. HAYK, 101I.

Practical value. On the base of the developed meth-
odology of technological parameters determination and
stresses around mine working at advance rate more than
5m/day we have proposed the technological scheme of
mining at high speeds of longwall advance rate.

Keywords. plow complex, advance rate of stoping
face, rock massif
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STUDY OF THE OPEN-CAST MINING TECHNOLOGY PARAMETERS
INFLUENCE ON THE EFFICIENCY
OF IRON-ORE DEPOSITSDEVELOPMENT

Meta. BcraHoBneHHS 3aKOHOMiIpHOCTEH BIUIMBY IapaMeTpiB CHCTEM PO3POOKH Ha JIOULIBHICTH MOJAJBIIOr0 3aCTO-
CYBaHHS BIIKpUTOI TipHUYOT TEXHOJIOTIT Ha TIIMOOKUX Kap' €pax 3ali30pyJHUX POIOBHINAX.

Metonuka. Po3pobneHa MeToanka oOIpyHTYBaHHS PalliOHAIBHUX TEXHOJIOTIYHHUX CXEM Ta BU3HAYCHHS OCHOBHHX
MapaMeTpiB eNEMEHTIB CHCTEM PO3POOKH, 30KpeMa, TMOCIiTOBHOCTI MEPEMIIIEHHS YCTYIIB 1 HAIPSAMKY BiIIIpaIfOBaHHS
TIHOOKUX Kap' €piB, BU3HAYCHHS ONTHMAIBHUAX PO3MIpIB IIUPUHU POOOYOT TUTOMIAIKH, JOBXKAHU €KCKaBaTOPHOTO OII0-
Ky Ta iHTEHCUBHOCTI TIpHUYHX POOIT y LiJIOMY.

PesyabTaTn. OTpuMani aHATITHYHI PO3paxXyHKH MHAPHHNA poOO0YOi TUIOIMAAKH, BUCOTH YCTYITy Ta JOBKUHH EKCKa-
BaTOPHOTO OJIOKYy 3a0e3medaTh HEOOXiAHY IHTEHCHBHICTH PO3BHTKY TipHHYUX POOIT HAa TIHOOKHX TOPHU3OHTAX Y
Kap’ epi, 10 JOIIBHO BPaXxOBYBAaTH NMPU BU3HAYCHHI 337aHOI MPOJYKTHBHOCTI 1O KOPUCHIM KOMAJIWHI B KOHKPETHHX
FipHUYOTEXHIYHUX YMOBaX PO3pOOKH 3aJ1i30PYAHOIO POJOBHILA.

HaykoBa HoBW3HA. BCTaHOBICHHS 3aJIGKHOCTCH MIHIMAIbHUX BHTPAT HAa BHIMaibHI Ta HABAaHTA)XyBaJbHO-
tparcnopTHi poboti (HTP) Bim onTuManbHOI TOBKHHN €KCKaBaTOPHOTO GIIOKY TMPH Pi3HUX 3HAYCHHIX MOXIIHMBOI BH-
COTH BHOOI0 3 ypaxyBaHHSM IIUPUHH 3aXO0JIKH 110 HU3Y J03BOJHUTH 3a0€3MeYnTH e()eKTUBHICTh 3aCTOCYBaHHS BiJKPUTOT
TipHUYOI TEXHOJIOTi Ha 3aBepIIaTbHOMY eTalll BiIIPallOBaHHS TOKJIAIIB 3aI1i30py/THOTO POIOBHIIIA.

IpakTnyna 3HayuMicTh. CyKynHICTh PO3TIITHYTHX MIAXOJIB O3BOJISIE BU3HAYATH PALliOHATBHUN PEXHUM Ta OIl-
TUMaJbHI MTapaMeTpH TipHUYUX poOiT y Kap'€pax, 0 Mae Ba)KIMBE 3HAUYCHHSI JJIS IMiABUICHHS e(EeKTHBHOCTI Bi/IK-
puTOi TipHUYOI TeXHOJOTIi. 3 ypaXyBaHHSAM BCTaHOBJIICHHX 3aKOHOMIPHOCTEH BU3HAUCHHSI OCHOBHUX ITapaMeTPiB po-
0040i 30HM Ta 3aCTOCYBAaHHS palliOHAIEHUX TEXHOJIOTIYHUX CXeM (OpPMYBaHHA Kap'epy Ha TIIMOOKHX TOPU30HTAX,
MOXHa OOTPYHTOBYBATH iHTEHCHBHICTh PO3BUTKY TipHHYUX POOIT MPH MONATBIIINA Po3poOIi 3ai30pyJHIX POJOBHIIL.

KurouoBi cioBa: xap’ ep, wupuna poboyoi niowaoku, 008i#CUHA eKCKABAMOPHO20 ONIOKY

IHocTranoBka mpodaemu. [ipHHYOPYIHI TiATIPHEM-
cTBa YKpaiHU MpaIfoloTh B YMOBax CTabIIBHOTO ,CTa-
piHHSA" POJOBUIL KOPHCHUX KOMAIIUH, IO BUPAXKAETHCS B
MOTIPILIEHHI SKOCTI PyJ, 3HWKEHHI BMICTY KOPHCHOTO
KOMITOHEHTa Yy BHXIiJHI CHPOBHHI NPH HaOJIVM>KEHHI Tip-
HUYHMX POOIT J0 MPOEKTHUX BIAMITOK Kap'epiB, YCKIJIa-
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HEHHI TiPHUYO-TEOJIOTIYHUX Ta TIPHUYOTEXHIYHUX YMOB
PO3pO0OKK ¥ MOCTIHHOMY 30UIBIICHHI CKCILTyaTaIliiiHUX
BUTpAT Ha BUIOOYTOK i MepepoOKy KOPUCHHUX KOMAJIHH.
[TpoGnema minBuiLeHHS €()EKTHBHOCTI TIPHHUYMX POOIT
Ha 3aJi30py/HUX Kap' €pax, IO IUIaHYETHCSI pO3POOISATH
o rmubouan 500...700 M, noB’ s13aHa, HacamIepen, 3 He-
JIOCKOHAITICTIO TEXHOJIOTTYHHUX CXEM BiJIpaltoBaHHS I10-
KJIa/iB Ha MIMOOKHX TOPU3OHTAX TIPH MOXKIIUBHX 00csATax
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