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OC/IAHLUEBAHHE I'OPHbBIX BBIPABOTOK

T'peanoxer MexaHH4YeCKHE CrIocO6 OC/IaHLIeBaHHA FOPHBIX BbIPAGOTOK HOBOH YCTaHOB-
KOH. PaccuutaHpl napaMeTpbl TeXHO/IOTMH OC/1aHLIeBaHHA. ITOCTPOEHbI 3aBHCHMOCTH
TIOBBIIIIEHHA TTPOHU3BOANTE/IBHOCTH Tpyaa OT YPOBHA MeXaHH3aLMH M aBTOMaTH3aLMH
npotiecca. CaesaH BbIBOA H CGhOPMY/TMPOBAHBI HAIPAaB/ICHHA AA/IbHEHIIHX HCC/1e[0Ba-

HHH.

KrroueBbre cioBa: B3pbIBOOIriacHasd Yro/ibHas I1bl/Ib, MeTaH, OC/IaHLIeBaHHe, I1bl/IereHepa-

TOP, SGHEePrud cxKaroro Boaayxa.

[HMM M3 OCHOBHBIM, OTAaCHBIX

(pakTOpPOB Ha Yro/bHbBIX IIaX-

Tax SIB/SETCS B3PbIBOOTACHast
yro/ibHas Mbl/b.

[Toa mblIBIO TIOHMMAETCS COBOKYII-
HOCTb TOHKOAMCIIEPCHBIX TBEPABIX Uac-
THLl OPraHUUYeCKOrO WM MHHepasbHO-
ro npoucxoxaenus. [lo cBoum cBoii-
CTBaM IIbl/Ib OTHOCHTCS K Ka/l/IOMAHBIM
cuctemaMm. OgHUM M3 OCHOBHBIX (bak-
TOPOB, XapaKTepU3YIOUIMX CK/IOHHOCTb
YrO/IbHOM TBI/IM K B3PBIBY, SABASETCH
BBIXOA /IeTY4MX BellecTB. [/1aBHBIMU
KOMITOHEHTaMHM /IeTYUUX BellecTB, 06y-
C/TaBMUBAIOIMMK B3PBIBUATOCTh YrO/Tbh-
HOM TIbI/IM, SIB/SIIOTCS CMO/MCThEe Be-
IeCTBa, BOAOPOA, 3TaH U He Mpeaeb-
Hble yrreBoaoposasl. [1o Mepe Bospac-
TaHUsl ColepXkKaHUs /1eTYYUx BellecTs,
codepxaHWA MeTaHa OCTaéTCs MOCTO-
SIHHO, @ CTereHb B3PbIBUATOCTH Yrollb-
HOM mbiM mpoaormxkaeT pactu. Cre-
MeHb B3PbIBUATOCTH YrO/IbHOM  IIbI/IN
XapakTepHayeTcs AaB/leHHeM B MecTe
B3pbiBa. [IMCMEPCHBIA COCTaB Yrofib-
HOM MBI SfBAAETCH CYLIeCTBEHHBIM
dakTOpPOM, OKa3bIBAIOIIMM BAUSHHE Ha
B3pbiBUaTOCTh. CH/la B3phIBa B OTAE/b-
HBbIX C/AYYasX [OCTUraeT MaKCHMyMy
npy avamerpe yactuil MeHee 10 MkM.
B maxTe no Mepe ynazneHus OT UCTOY-
HHKa IIbl/IeBble/IeHHs Tbl/Ib TTOTEeHLIU-
anbHO Gonee B3pbiBoomnacHo. Cyinect-
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BEHHOE B/MAHME Ha CTerleHb B3pPhIBUa-
TOCTU TIBI/IM OKasblBaeT COCTAaB aTMO-
cchepbl, B  KOTOPOW  IPOUCXOAUT
B3pbIiB. Ecin B maxTHOM aTtmocdepe
COMePXKUTCH MeTaH, B3PbIB BO3MOKEH
[PU MEHbBIIIEM COACPXKAaHWUK Yro/bHOM
MNbIZIM.  YCTAHOB/IEHO, UTO HURKHUHI
rpuzaesn  B3PLIBUATOCTU  COCTaB/ASET
11—15 r/m°,. a npu comepxaHuu B
atMocepe 2,5 % MertaHa OH ITOHU-
xaetcs a0 3,5 r/m°. [lo naHHBIM
MaxkHWW, BepxHuit mpuaen B3phBYa-
Toctu coctaBasgetr 300-400 I‘/MS.I—[pI/I
B3pbIBE YrO/ILHOM IbI/IM, BIIepeau I1a-
MEeHM, CO CKOPOCThIO 3BYKa I1O BhIpa-
OOTKMU ABUNKETCS BO/IHA CXKaTus, I103a-
au KoTopor aasnenuve 22 Mlla Beimie
HaJya/IbHOTO AaB/IeHUs, a BO3AYX ABU-
xketcs co ckopocThio 30 M/c. YaapHas
BO/IHA B3AbIMAET, HAXOAANIVIOCH Ha
CTeHKax BbIPAaBOTKU IIbl/Ib M CO3AaeT
Mo BCeM AnuHe BBIPAOOTKHM Mexay
[/1aMeHeM Y BO/MHOM CXKaTWs B3pblBYa-
TYIO IIBI/ICBO3AYIIHYIO CMEChb, B KOTO-
po¥t pacrpocTpaHserca mziamda. [Ipu
paspylleHy TOPHOrO MacCHBa C Lie-
b0 AOOBIYM TIONe3HOTO UCKOIaeMoro
COIMpPOBOXKAaeTcss 00pasoBaHHeM Yro/ib-
HOM mbIiM. [losToMy MpoH3BOAWTCH
rpenBapyTe/IbHOE HarHeTaHWe BObl B
I71aCT, OPOIIEHWe BOAOM B MeCTax IIo-
IPY3KKM W PasTPysku yras, OypeHue C
MIPOMBIBKOM, CYX0Oe Mbl/Iey/IaB/IMBaHue,



fesiTeqibHOE MpOBETpHBaHue U ap. Pe-
HMIAIOUIVIO PO/ B 0OpasoBaHUU IIbl/e-
BOro obraKa UrpaeT CKOPOCTb ABHXKe-
HUSl BO3AYyXa B OUYMCTHBIX U I1OArOTO-
BUTe/bHBIX 3abosaX. YeMm Bhillle CKO-
POCTh, TeM Ooribllle Hecylas CIIocob-
HOCTb MOTOKa, TeM Oo7blie TMbIY Ie-
PEeXoarT BO B3BelleHHOE COCTOSHUE.
[lo stomy sampemiaercs moaayu cBe-
el CTpyu BO3ayxa M0 CTBO/IaM, 000-
PYAOBaHHbBIE CKUITOBHIMU ITOABEMAMH,
OIPOKUAHBIMK K/IETAMH, T[10 HaK/IOH-
HBIM CTBO/IaM, YK/IOHOM U 6pemcbep-
raM, o6OpYAOBaHHbLIE KOHBEHepaMH,
He HMelolliie CpeaCTBa IIbl/Iernoaas/ae-
HUS.

Ha maxtax, pa3pabaTeiBaeMble
I/1aCThl OMAcCHBIE IO MBI/IH (C BBIXOAOM
netyuux BemectB 15 % u 6onee), mpo-
BOAATCA MEpPOIPUATHSA IO Mpeayrpe-
JKOGHUIO /IOKa/M3allMK B3PbIBa Yro/lb-
HOW TIbI/IM, OCHOBaHbI Ha MPUMEHEeHUU
BOAbl W WHepTHOM mbiiu. CMbica oOcC-
MaHLIeBaHUs TOPHBIX BHIPAOOTOK 3a-
K/I04aeTCcsl B [IOBbBILIGHHUE 30/bHOCTHU
Yro/IbHOM TIbI/IM, OCEBUIMX B TOPHBIX
BhIpabOTKax, M 0Opa3oBaHUU CMecH
Yro/IbHOM U WHEepPTHOM IbIIM B TaKOM
[IPOMNOPLIMK, KOTOpas He CrnocobHa
B30OpBaThCHA, OYAYdM MOAHATOM B BO3-
ayx. QOcnaHlieBaHUIO T[OABEPraioTCs
BCe TOBEPXHOCTH BHIPAOOTOK: CTEH-
KM, KPOB/Isl, [IOYBa M AOCTYITHbIE Mec-
Ta 3a 3aTskKamu. VlHepTHas mbi/ib ro-
TOBUTCH T/IaBHBIM 06Pa3oOM U3 U3BECT-
HSIKa WM TAMHUCTOrO c/aHua. K Hem
MPeabsABAAIOTCH PAA Pas/INUYHBIX Tpe-
GoBaHWI 10 COAEPKAHHUIO U KPYIIHO-
CTH YaCTHIL.

B naHHBII MOMEHT ocaaHLieBaHHe
[MPOU3BOANTCS B PYYHYIO WU C TOMO-
IIbIO CIIelLMa/IbHbIX MalMWH.

Mamuna OMK-1 noseonser B Te-
yeHUM 6-4acoBOM CMeHBl 06paboTaTthb
BLIPabOTKY I/IONIAAbIO CceueHus 5—6
M? 1 nnmuHo# 1o 1000 M.

Takxke cetiuac paspaboTaHbl caMo-
XOAHble MallMHBI A7 OC/aHLIeBaHHUS
TOPHEBIX BRIPAOOTOK.

Pabouvie, 3aHATHIe OCMaHLIeBaHUEM,
CHabOXKalOTCA TMPOTHBOIIBI/IEBBIMK  pec-
nMpaTtopamMd W MNpeaoxXpaHUTe/IbHBIMU
oukamu. [las Toro 4tobbl, He MPOU3-
BOAUTb OC/IaHLIEBaHWE BPYYHYIO, a TeM
Gonee ans BBIPAOOTOK OO/MBIIOTO Ce-
YeHUsl W AMWHBI, TIPe//iaraeTcsl OC/IaH-
LioBbIBaommas ycraHoBka OY-1.

OcnaHrioBbiBatolias ycraHoBka OY-1
rnpeaHa3HayeHa A48 — OcCAaHlIeBaHHs
FOPHBIX BBIPAOOTOK CeyeHreM B CBeTy
no ocazku ot 7,2 no 18,3 Mm%, amun-
ot 10 3000 M. OHa coCTOUT M3 Ibl-
nereHeparopa KOHYCHO!M (pOpMbl BMe-
CTUMOCTBIO 3 M° HAllO/IHeHHBIA HHepPT-
HOW TIBI/IbIO, PE3UHOTPOCOBOrO TPYGO-
npoBoaa avamerpoM 70 MM, AMMHHa
oaHou Tpybel 20 M, coeauHsONIMECH
Mexay cobor raikamu bBorzaaHogra,
YTO TI03BOAUT Go71ee MPOCTON U ObICT-
PbIii MOHTaXk, a Takke U3 TPYOKH pac-
neizieHrs. K TpyGornpoBoay CxKaTtoro
BO3aYXa roacoearHeHa bapaboTaxHas
TpyOka auvamerpoM 20 MM, KoTOpas
3aBeaeHa B IbiiereHeparop. Ha Bxome
B Hero YCTaHOB/IEHA 3aABVKKa, A/
TOro UTOOBl MOXKHO OBIZIO IO HEObBXO-
AVMOCTH TI0/IaBaTh CXKaTblii BO3AYX W
[oC/ie  OCMaHLIeBaHWS ero Iepekphbl-
BaTh. VI3 rmblereHeparopa BbiBedeHa
cudoHHas TpyOka auametrpoM 30 MM,
roAcoenrvHeHHass K TpyBonpoBoay
WHepTHOM TMbIIM. Tak Kak pabouee
[aB/leHHe COCTaBaseT & aTM, aad
Ge3ornacHor paboThl YCTAaHOBKM, Ha
Ibi/lereHepartope YCTaHOB/IGH Mpeao-
XPaHUTE/IbHBIN K/allaH.

[ns 3amnonHeHre WHEPTHOM IIbIIbIO
[peaycMOTpPeH TepMeTHUYeCKH 3aKpbl-
BaeMbIH /TIOK.

K TpybornpoBoay WHEPTHOM IIbIIU
MOoACOeAVHEH  MOABOAALIMHA  IZIQHT
avaMetTpoM 25 MM, KOTOPBIF TMOAKIIO-
YyéH K TpYOKu pacnbineHus. Ha tpybru
pacribiZIeHys, PaclloIoXeHbl  OTBep-
CcTHe pacreineHus, avamerpom 5—10
MM, paccTosiHue Mexay HuMu 150 mMm.
TpybKa pacribl/ieHys MoABeIIMBaeTCs K
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KPOB/Ie BLIPAOOTKU M KPEIUTCs C I10-
MOUIBIO APOCCernen.

[Mpunuun aetictBus OY-1 ocHoBaH
MO aHa/IOTHUH MOPOIIKOBOIO OTHEeTYIIU-
tens OI'l-8B.

Uepes b6apaboTaxkHyIO TPYOKY BO
BHYTPb T[IblIereHepaTtopa MoaaéTcs
cXKaTbli BO3ayX. BHyTpu ero cosnaér-
Csl flaB/ieHWe U UHEepTHas Tbi/b C CKa-
TBIM BO3AYXOM MOAaéTCA 4Yepe3 CH-
dOHHYIO, TPYOKY K TPYyOOmpoBoay
MHEPTHOM Mbiv. [/IBUrasck 1o Tpyco-
MPOBOAY, C MOMOIIBIO CKATOTO BO3AY-
Xa, UHepTHas Ibl/b TIoTaaaeT B ycTa-
HOB/IeHHble  TOABOAfAIIME  IIZIaHTH,
MOAKMOUEHHbIE K TPYOKe pacriblie-
uus. [loa maBneHvem vHepTHas MblAb
BBIXOAWT B BHZE KYIIO/OB, yepe3 OT-
BepCTHe paclibl/IeHus, HallpaB/eHHbIe
B CTOPOHY ABHKEHUS CTPYH, CO3/IaBas
obnako. BMmecte co ctpyéit Bozayxa
VMHepTHas Mbl/Ib PAclpOCTPaHAETCs MO
BBIPAaOOTKU U OcCeflaeT Ha eé CTeHKax,
KPOB/M U TIOUBBl. TpYyOKM pacrbiie-
HUS YCTaHaB/IWBAIOTCA uepe3 Kaxkiable
100 M, Ha mnepechilax ¥ MPHUBOAHBIX
roioBkax B o00e CTOpPOHBI Ha pac-
crosaHun He Gonee 20 M, U Ha pac-
cTosiHUM He Gonee 50 M oT rpyau 3a-
6os. [lns Toro uTOOHI, Ibl/IEreHepa-
TOP He 3arpoMoxaas MPoXo, B YCThe
rOpHOM BHIPABOTKM aenaeTcs HHUIla,
3aKperviéHHasi MeTa/l/Ind4eCKor CeTKOM
C TIOMOIIIBIO @aHKEPOB.

Pacxon vHepTHOM MbIIM A4S Mak-
CHMa/IbHOM [/TMHBI BBIPABOTKH OIlpe-
nensieM 1o popmyrie:

Q=\/%, M3/c

rae h — naBreHWe CXKaToro BO3ayXa B
tpyGoriposone, Ila; h = 8:10° ITa;
R — poavHaMnueckoe COMpOTUB/IEHUE
TpyGorposona, H-c2/m®

o 650l
= d5 R H'CZ/MS
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rae o — KoO3(ppULIMeHT aspoarHaMU-
YeCKOro COIpoTuB/aeHus; o = 0,0005; L
— anvHa Tpy6onposoaa, M; L = 3000
M; D — auameTp TpyborpoBoaa, M.
R 6,5-0,0005-3000

0,07°
=5801154,281 nH -c*/m*

800000
5801154,281
=22 M /4

OrnpenenseM TpyaoeMKOCTb pPaboT
[0 OCMAHLICBAHUIO W KOMIWYECTBO [IiO-
aert. KonmiyecTBO HMHEPTHOM IIbIIM Ha
ocnaHileBaHue 1 M BbIpaGOTKM COCTa-
BMT:

=0,37 M>/c=

_0,001-N-5,-S

100- N
_ 0,001-74,1-132-13,8 5.2 K/
100 - 74,1
rae 8ugr; — KO3(MULIMEHT OT/I0XKEeHUS

WHEepTHOM mbiiv; S — I7Ioliaab BbIpa-
GOTKH B CBETY I0OC/Ie OCAAKH, M.

Cornacto EHuP c6ophrk E36 Ne 1 §
E36-1-94 crp. 152, komvuectBo moneit
Ha ocnaHueBaHue 3000 m cocraBur 75
Yye/IoBeK, a Mpu wucrons3oBaHut OY-1
IOCTAaTOUHO OAHOTO pabouero.

ABTOMaTH3alIMsA [IOBBIIACT [TPOU3-
BOZINTE/IBHOCTb KaxkKIOHM ornepaulny, Ko-
TOpas yxe Mpolll/la CTaAuio MexaHH3a-
unu. MitoroBas adpdpeKTHBHOCTL Mexa-
HU3aLMKU A, ¥ aBTOMaTH3aLMU A, BbI-
paxaioTcs PopMYZIoN aBTOMaTHUUECKO-
ro YrpaB/eHus.

A= AAs, M/ M™

HeobxoauMo yuyecTb, uTO A1s OC-
BOEHMUA CHUCTeM aBTOMATH3alLIMM Heob-
XOAWMBIE [OTIO/HUTE/NbHBIEe KallUTa/lo-



B/IOXKeHWe B pasMepax, NpUGAUsu-
TenvHO B 1,25—1,3 pasa, KoTopble
MPEBhLIIIAIOT 3aTPaThl Ha MeXaHU3aLIMIO
IIPOLIECCOB, T.e.

Mma = M}"“ax q)(q = ]a3)

HMcxons w3 storo 3HaueHus Apa
nMeeM:

M
'Y:l— m};x.l[l_;],
M7 g\ A4,
1

’Y:
M
1= n;‘;x'l(l—lj
M g\ A4,

[Tpumem A, = 5 u A, = 3, Toraa
Aywa=5-3=15.

[lokasareny wuroroBovt 3dpdpeKTHB-
HOCTH MeXaHH3allMKd M aBTOMaTH3alllU
OyayT ClleayIoINMH:

My/M™ |y o | My/M" Y o

q q

0,1 0,93]1,07 0,7 0,51 ] 1,96
0,2 0,86|1,16] 0,8 044 | 2,28
0,3 0,791,27 0,9 0,37 | 2,70
0,4 10,72{1,39 1,0 0,30 | 3,33
0,5 0,65|1,54 12 0,16 | 6,25
0,6 0,58[1,73] 1,33 ]0,067| 15,00

HpOBeﬂeHHbIe HCC/1eq0BaHHUA pac-
CMOTPEHHOI'O BbIlIe cnoc06a OC/laHLle-
BaHUA, ITPHUBOAAT
v=0,0003x° — 0,0091x° + 0,114x* -
~ 0,698x% + 2,1601x% — 3,0087x +
+2,5227

Koadduuuenr CrbioaeHTa
R? = 0,9999
M3 ananusa puc. 1. caeayer, uto
[IpY HallleM YpPOBHE MpH OAHOBPEMEH-
HOM MexaHM3allukd W aBTOMAaTU3aLIMH
rnpoliiecca OCAaHLIeBaHUA TOPHBIX BbI-
PaBGoTOK BHUAHO SBHOE TOBhLILIIEHHE

3aBHCUMOCTL pOCTa NPOU3BOAMTENLHOCTH paGoT OT ypoBHA
MEeXaHW3auMn n agTomMmaTmiaymm

y = 0,0003x° - 0,0091x® + 0,114x* - 0,698x> + 2,1601x? - 3,0087x + 2,5227 |m=m

R? = 0,9999
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YpoBeHb aBTOMATHUIALNH W MEXaHH3aLMK

Puc. 1. Pocr HNPOH3BOAHTE/IbHOCTH pa6OTbl B 3aBHCHMOCTH OT YpOBHHA MeXaHH3a-

LHH H aBTOMaTH3auuu: -A, = 15
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OCHAHUOBbBIBAIOWAA YCTAHOBKA OY-1

NbINEFEHEPATOP

MpegoxpaHnuTenbHbiA Sagemxka

Knanas
Bapo60To»<r;ﬂ——;??{— /C”q’o“Haﬂ Tpy6ka

Tpybka

JTiok 3anonHeHus

fe f\

4 \ pr6<l)nposo;|
4 WHEPTHOMN MbinK 70 MM

]

Tpy6onposoa
oxaroro Bosgyxa 150 mm

TPYBOMPOBOJ UHEPTHOW MbIJIN

Moasoaswmi
wnaHr 25mm

TPYBKA PACIbINNEHNA E E

Tpy6ka pacnsinequs

rP-70

Tpy6oposoa
MHEPTHOW NbINU

Puc. 2. OcaanuoBsiBaomas ycraHoBga OVY-1



TMPOHU3BOANTE/IbHOCTHU TpPYda, 4YeM TO/Ib-
KO IMpH MeXaHHW3alll1 K 3Ha4eHHIO

M, = M™ ~1,2

Kpyrasg uactb KpuBOii Ha puc. 1
npu sHaueHun M,/ M™ | KoTOpoe

npubnuxaeTcs K eauHulle U Oorblie
[oATBepXKAaeT O TOM, 4YTO CHCTEMHOe
pellieHre, T.e. OKOHYaHWe IPOLIeCCOB
MeXaHMW3allMd W aBTOMAaTU3allkiH, AaeT
Haubonbinit 3pdeKT — Bo3pacTaerT.

BbiBoab1

B pesynbTaTte BBIMOAHEHHBIX UCCIE-
[IOBaHUM pPa3pabOTaHHBIM HOBBIM CIIO-
cob ocraHlIeBaHUs:

1) ocnaHileBaHHe TOPHBIX BbIpabO-
TOK Ha TMpPUMeHEHHH 3HEPruM CKaToro
BO3YXa;

2) paspaboTaHa KOHCTPYKLMS OC-
naHLOBbIBatollel yctaHoBKU OY-1;

3) pa3spaboTaHa TexXHOMOIMS HaHe-
CeHUsI MHePTHOM TIbI/H;

4) nmnpuMeHeHWe BhIllIeYKa3aHHBIX
croco6oB 06ecrieunT:

e Oonee paBHOMEpHOe OcC/aHLe-
BaHHE TOPHBIX BBIPABOTOK OGO/BIIOrO
CceyeHHs U 3HAUMTE/IbHOM AMWHHBI, B
MecTaX Mepechina, Y MPUBOAHBIX TOM10-
BOK, a Takxe rpyaud 3abos, 6e3 mpu-
MeHeHHs Ue/loBeYeCKoro Tpyzda, 3a
KOPOTKOE BpeMs;

® LCMOMh30BaAHUE Ha MPOU3BO/ACT-
BeHHbIe TIPOLIeCChl, paHee 3aTpayeH-
HOe BpeMs, Ha OcCAaHLleBaHHe BbIpa-
6OTOK B PYUHYIO;

e ucronb3oBaHre ycraHoBku OY-1
Mpy MpoBeAeHre BbIPabOTOK, MPU MX
SKCII/IyaTalllii, a Takke B BbIpabOTKax
paHee NpOBeAEHHbIX.
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vHxeHepa M. 1960 r.
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5. EHuP c6opuuk E36 Ne 1

Kopomko 06 asmope

Mensrmk B.FO. — noueHT Kadeaps! MOA3EMHOM pa3paboTKY, KaHAWAAT TeXHUUYEeCKHUX Ha-
YK, HallmoHa/IbHbIN rOpHBIN YHUBEpCUTET, YKRparHa,
E: mail: medyanikv@nmu.org.ua; vmedyanik@mail.ru
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