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BBepeHue

B coBpeMeHHBIX YCIOBUSIX JIIOOOI MPOM3BOACTBEH-
HBII TIpoliecc TOKeH OBITh OPUEHTHPOBAH Ha Pecyp-
cocOepexeHue.

[1pu sKcmTyaTalMOHHON pa3BeaKe PyIHBIX MECTO-
pOXKIEHUH (pU MPOXOIKe CKBAXWH B MOPOAAX Cpea-
Heil TBepIOCTU W BbIllIE) BaXKHBIMU HarpaBieHUSIMU
cOepexeHusl pecypcoB SIBJISIOTCS: YMEHbIIEHUE Aua-
MeTpa ckBaxuH (1o 40...70 Mm); mpuMeHeHNe Bpallia-
TeJbHO-YIAPHOTO CIOco0a OypeHus] TOPHBIX IIOPO.I
JUTS MHTeHCU(MKALIMK BpallaTeIbHOTO OypeHusI.

B Hactosiiiee BpeMst MpoxojiKa CKBaXXUH B TBEPABIX
MOpoJax OCYLIECTBISETCS B OCHOBHOM TMOTPY:KHBIMU
yIapHbIMU MalMHaMu. B cOBpeMEHHBIX YCIOBUSIX,
KOTa BpeMEHHO 1 IIeHOBOI (DAKTOPHI BO MHOTOM $IB-
JISIIOTCSL ONpee/sIoIMME, yIapHoe OypeHue obecrie-
YMBaeT CYIIECTBEHHO 0oJiee BBICOKYIO CKOpPOCTb
(B 3—4 u 6onee pa3 B 3aBUCUMOCTH OT I€0JOTMYECKOTO
paspesa M TUIa MOpoJ0pa3pylIaoIero MHCTPyMeHTa
10 CPaBHEHMIO ¢ KOJIOHKOBBIM OypeHuem) [1].

Kpowme Toro, OypeHue, naroriee 00pa3iibl B BUIE IILIa-
Ma, B TOM YHCJIe ¥ UL TBEPIBIX ITOPOI, TOCTATOYHO pac-
MPOCTpaHeHo, 0COOEHHO B 3apydexkHbIX cTpaHax (CIIIA,
Asctpanust, FOro-Bocrounas Asust). Tak HasbiBaeMoe Oy-
peHue ¢ obpaTHoii Lmpkysisiimeit Bozayxa (RC — Reverse
Circulation), ocyiecTBisieMoe MOTPY>KHbIM YIapHUKOM
(MUY TITApOTIIETHBIMU JOTOTAMM) C IBYXCTEHHBIMHU TPyOa-
MM M OMHOBPEMEHHBIM BBIHOCOM Ha TIOBEPXHOCTh OYpo-

BOIi MeJIoYH, MPUMEHsIETCs KaK 0osiee SKOHOMUYHBIN 1
OBICTpPBIA CITOCO0 M00paThes 0 PYAHOTO Telia, BBIION-
HUTb TaK Ha3bIBaEMOE «IIpei3adypuBaHues [2].

AHam3 3apy06exxHOTO TeoJI0TOPa3BeqOUHOTO 000-
pYIOBaHUS TMOKa3al, YTO Mpe/siaraeMble YCTaHOBKU
00ecIeunBaT BO3MOXHOCTh OYpUTh CKBaXKMHbI CPe/I-
HUX U Oonbliux auametpoB (95...1000 mMm) (OypoBoii
cranok «Explo-Drill> (Momens ET635-OK), Kanana;
Explorac R50 — «Atlas Copco», IlIBerust; ruapasinye-
ckag OypoBast ycraHoBka WDH-300 koMmanum
«Bohwa Machinery Corporation», Kutaii; GypoBbie
komiekcel SCHRAMM, CIIA u np.).

B cBs13u ¢ 3TUM BO3HMKAET OrpaHUYEHUE B PUME-
HeHMU 3(dEKTUBHOrO IS TBEPABIX MOPOJ Bpallia-
TeJIbHO-YIAPHOTO Croco0a OypeHWs] MPUMEHUTETbHO
K CKBaXMHAM MaJloroO THaMeTpa IIpU Te0NoropasBe-
JOYHBIX paboTax.

[TpuMeHeHre CTaHKOB C yAapHBIMU MEXaHU3MaMH,
PAacrosioKEHHBIMU BHE CKBaXWHBI, U HE3aBUCUMBIMU
OT HUX BpalllaTesIMU, Pealu3yOLIIMMU BpallaTelbHO-
VIApHBIA crmocod OypeHusi, Mmo3BojsieT 3(GEeKTUBHO
MPOBOJUTH Heryookue (10 50 M) reosoropasBeaoy-
HBIe CKBaXXMHBI MaJOro AMaMeTpa Ha MEeCTOPOXIE-
HUSIX, UMEIOIINX CI0KHOE Te0JIOTHYECKOe CTPOSHHE, B
YaCTHOCTH, B TOM cCJIydae, KOraa TeoOMeTpUsl PYAHOTO
TeJa yXe W3BeCTHA U HEeT HeoOXOAMMOCTH B HeErpe-
PBIBHOI MH(bOpPMaIMK, TPeOYeTCs JIUILb MOATBEPKIE-
HHe TPAHUII €T0 3aJIeTaHus.
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OyeBUIHO, Jyylliee pa3pylIeHUe TBEPAbIX TOPHBIX
MOpoJI MalllMHAMU BpalaTelbHO-YIapHOTO JeHCTBUS
(o cpaBHEHMIO ¢ MAllMHAMK BpAIIATeIbHOIO Heii-
CTBMSI) OCHOBAaHO Ha MCITOJb30BaHUM 3(PdekTa pac-
MIPOCTpaHEHMsI BOJIH B CUCTeME «OypuiIbHAs Mallu-
Ha—0ypoBOil MHCTPYMEHT—TOpHAsl MOPOIa».

B ropHonoObIBaolLeil 0Tpaciau HaKOMJIEH 3HAUM-
TeJIbHBIA OTBIT B MJ1aHE MPUMEHEHUS] MallliH C MOIIl-
HBIMU YIAPHBIMA MEXaHM3MaMU, PaCIOJIOXEHHBIMHI
BHE CKBAXXMHBI, ¥ C HE3aBUCUMBIM OT YIapHOTO MeXa-
HU3Ma BpalleHHEM KOJOHHBI OYPUIIbHBIX TPyO — KO-
JIOHKOBBIe TTHeBMOyaapHuku (cepust Simba HI157,
1257, 1250-series, M2C u np.).

B mpakrtuke reosoropaspeoyHOro OypeHMsl CKBa-
KITH MaJIOTO AMaMeTpa IT0 TBEPIBIM ITOPOAM U3 TOI3EM-
HBIX TOPHBIX BBIPAOOTOK, TJIE 1IE€1eC000Pa3HO MCIIOb30-
BaTh yaap, IpMMEHEHHe BpalllaTeIbHO-YAapHOIO CIOCOo-
0a crepKMBaeTCs MO MPUYKMHE OLIMOOYHOTO MHEHUS O
HeadeKTUBHOCTH TIepeaur SHepTiy yaapa K Iopozo-
paspyliaoIieMy HHCTPYMEHTY, a TakxKe M3-3a MOCTOSTH-
HOTO pa3pylIeHMsT COeTMHUTENbHBIX y31moB. Ilpencrta-
BJICHHOE B paboTe HOBOE pPEe3b0OBOE COEMMHEHME Oy-
PUJIBHBIX TPYO TEXHUUYECKH PEIaeT 3Ty MPOoOIeMy.

Kax m3BecTHO, OCHOBHBIM (PU3MYECKUM KPUTEPHEM
MHTEHCUBHOCTH BO3EHCTBUSI BHEITHMX CUJT ITPY MEXaHH-
4yecKoM OypeHUH SIBNISIETCS! yiesIbHAsl KOHTAKTHAsI SHEPTust
ymapa. He MeHee BaxkHOI XapaKTepHCTUKOM Wit 3ddek-
TMBHOTO pPa3pyLIEHMS TBEPIbIX TOPHBIX MOPOM, HapSITy C
SHepruelt yaapa, ssisercs ero cua. CoxpaHeHHe aMILII-
TYIIBI CUJIBI yIapa SIBJISIETCS] HE MEHee BaXHOM 3a1aveid.

JInst Kax1oii Mopojibl PY BpalaTebHO-yIapHOM
OypeHUM CYIIECTBYET KpUTMYECKas SHEprust yaapa,
obecreunBaroiiasg Haubojee PallOHAIbHOE HMCIIONb-
30BaHME KMHETUYecKoi sHepruu [3]. bypeHue ¢ ma-
JIBIMU CUJIOBBIMU YCUIIUSIMU COTIPOBOXKIAETCSI BBICO-
KOM 3HEProeMKOCTbIO pa3pyIIEHUS TOPHBIX IOPO]I.
Kaxk mpaBuiio, ¢ yBeTMueHUEM SHEPTUU yaapa SHEPro-
€MKOCTb poliecca YMeHbIIaeTCs U OypeHue OcyIlecT-
BisgeTcs Oonee 3 (HEKTUBHO.

WccnenoBanusi, HampaBieHHbIe Ha BBHISIBJICHUE
YCJIOBUI YBEJIMYEHUST SHEPreTUYeCKoi 3¢ heKTUBHO-
CTU (POPMUPYEMBIX CHUJIOBBIX MMITYJIbCOB, SIBJISIIOTCS
aKTyaJlbHBIMU.

Metoauka 3KCnepuMeHTanbHOro nccnepoBaHnsa

HMccnenoBanue pa3pylieHs TpaHUTA, TIOPObI, Xa-
pakTepusytouieiics KoahdOUINEHTOM KpPErnocTH Mo
M.M. IlporoapskoHoBy f=10...12, CUIOBHIMU HMM-
MyJbcaMy TIPOBOAMIOCH B JTaOOPATOPHBIX YCIOBHUSIX,
MaKCHMAaJbHO MPUOJMXKEHHBIX K HaTypaJbHBIM, Ha
CTeLMaIbHOM CTeH/IEe, MTpeacTaBIeHHOM Ha puc. 1. by-
PUIBHYIO KOJOHHY AIMHOMI 50 M, COCTOSIIYIO U3 TPYO
BHELIHUM AuaMeTpoM 33,5 MM, a BHYTPEHHUM —
24 MM, COeIMHEHHBIX HUITIEISIMU, TIONHOCTBIO CKPbI-
TBIMM BHYTPU TpyO, ¢ KPYIJIbIM TpoduieM pe3bObl
[4, 5] (puc. 2) pacmionarajiy Ha CIIeUATbHBIX ITOIIEP-
JKMBAIOLIMX CTOMKAX.

B maccuBHOEe ocHOBaHHME ObUIAa 3a0€TOHMpPOBaHA
rpaHuTHasg mimTa pazmepom 750x750x250 mm. Ilo-
POIOpa3pyIIAOLIIMM HAKOHEUHUKOM CJTyXKMJIa J0JI0T-
yartasi KOpOHKa AuaMeTpoM 42 MM ¢ YIJIOM 3a0CTpe-
Hug 115°,

JIns HaHeceHMs yIapoB MO0 XBOCTOBUKY KOJOHHbBI
MCIOIb30Bajica MasaTHUKOBo# Komep MK—30 ¢ moa-
BEIIMBAEeMbIMU HAa HETO LWJIMHAPUICCKUMHU OOKaMu
BecoM 7,65; 14,7; 28,2 H (tabmuua). Bribop mapame-
TPOB OOKOB MPOMU3BOAMIICS C TAKUM PACUETOM, YTOObI
MOXHO OBLIO OLEHUTH BAMSHUE UIMHBI U AHAMETpa
0oiika Ha aMILIUTYIy C(HOPMUPOBAHHBIX UMITYJILCOB 1
3¢ (GEeKTUBHOCTD Mepefaun SHEPTUM UMITYJIbCa B TOP-
HYIO TIOPOJY.
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Hunnenb BypunbHas Tpyba

Puc. 2. HunnenbHoe coeauHeHne bypusbHbIx Tpy6

B skcreprMeHTaX MCMOMb30BANCS ONUH M TOT K€
XBOCTOBMK, 1 B KaXXIOM 0O0IKe KeCTKO KPETUJICSI ONUH
U TOT XE HAKOHEYHMK C PaaMycoM 3aKpyrJIeHMS
R=300 MM, NpUHSTBIM Ha OCHOBAaHUM PEKOMEHIALIN
paboThl [6], KOTOPBIM, COOCTBEHHO, ¥ HAHOCUIIUCH
yIaphl TI0 XBOCTOBUKY.
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Puc. 1.

CTeHn A5 NCcnenoBanHmns paspyLeHna rpaHnTa CuioBbIMn UMIYJIbCaMmn: 1= MasTHUKOBbIV Korep, 2= LlMﬂMHﬂpMWeCKMV? 60-

ek; 3 = bypunbHas KoloHHa, 4 ~ CToViKa-oropa, 5 ~ nopoaopa3pyLLaloLLMil HAKOHEYHMK, 6 ~ rpaHUTHas nuTa, 7 — 6eToHHas

nra, 8 — AOMKpart
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Tabnuya. [lapameTpsi 6ovikoB
Bec bovika, H OnviHa, Mm CkopocTb, M/C
7,65 250 3,96
28,2 360 2,05
220 2,86
220 3,96
147 450 2,86
450 3,96

C u3MeHeHreM BBICOTBI COpachIBaHUS OOIKOB Be-
coM 14,7 H ux aHeprust MeHs1ach BaBoe. Bec 1 Bbico-
Ta cOpachIBaHMS OCTaJbHBIX OOMKOB Iog0Mpasach Ta-
KM 00pa3oM, 4TOObI 3HEPrusl yaapa ocTaBajach Io-
CTOSTHHOI (=6 KTC-M).
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Puc. 3. brok-cxema [atyvKoB SIHEVHbIX nepemelyeHmn: 1 —

TEH30METPUYECKMV MOCT; 2~ 3NIeKTPOHHBIN YCUIUTENb
NOCTOAHHOrO Toka, 3 — ocumnnorpag, 4 — otoannapar;
5 = cxema CYHXPOHW3aLmMK 3arycka pas3BepTku, 6 ~ 6ok
MUTaHNSA YCUIUTENS W CXeMbl CUHXPOHM3aLmm; 7 = b110K
MUTaHNS U3MEPUTENIbHOrO MOCTa

[TepemerneHue OypUIbHBIX TPYO, TO €CTb IIyOMHA
BHEAPEHHUS JIe3BUSI KOPOHKU B IMOPOAY, 3aMepsIoCh
(hOTOANEKTPOHHBIM JaTYMKOM MiepeMeleHust (puc. 3),
PErucTpUpPOBAIOCh YHUBEPCATbHBIM OCLIMLIOrpadom
1 (hoToaIIapaTom.

DOTO3JIEKTPOHHBIN JATYMK UMEET TMHEIHYIO BbI-
XOJHYIO XapaKTepUCTUKY B Ipeneaax 27 MM IpOJ0Jb-
HOTO TMepeMelleHUs] OypUIbHON KOJOHHBI, YyBCTBU-
TeNbHOCTD cXxeMbl 0,5 B/MM.

[TpuHIMI KefCTBUSI MaTyrKa 3aKjI0yaeTcsl B TOM,
9TO Ha ITOBEPXHOCTD TPYOBI B TNIOCKOCTH MPOAOTBHOM
OCH TIpMBApUBAIOTCS INTOPKM M3 CTAIW TOJIIUHOM
1,5...2 mm. IllTOpKa pa3Melaercs Ha IyTH CBETOBOIO
Jly4a, OT OCBETUTENS ¢ (DOKYCUPYIOIIUM YCTPOMCTBOM
K TIpUeMHUKY ((pOoT03/1eKTpOHHbIN aaTunK). [lepeme-
IIeHUEe TOPKU BbI3bIBAET U3MEHEHME CBETOBOIO T10-
TOKa, MaJaloNIeTo Ha IIPUEeMHUK, UTO BBI3BIBAET COOT-
BETCTBEHHO TIepeMellleHHe JIyda Ha 3KpaHe OCIIMILIO-
rpaca. CaM JaTYMK CMOHTMPOBAH Ha HEMOIBMXKHOM
CTaHUHe.

Kpome Toro, ¢ moMolpto MpoBOJIOYHBIX TEH30Me-
TPOB CONPOTUBIICHMS ¢ 0a30ii 20 MM, COIIPOTUBICHNU-
eM 200 OM 1 HEeMMHEHHOCTHIO BBIXOTHOM XapaKTepH-
CTUKY 2 % 3aMepsioch MeXaHMYeCKOe HarpssKeHHe B
YeTHIPEX XapaKTePHBIX TOUKaX MATHACCATUMETPOBOI
KOJIOHHBI Tpy0: 0,5; 26; 44 1 49,5 M OT XBOCTOBMKA.

JlaTuvKy HaKJIeMBAJIUCh HA MOBEPXHOCTh OYPUIIb-
HOW TpyObI AMaMETPATbHO MPOTUBOMOJIOXHO, TEM ca-
MBIM MCKITIOUaIOCh BIMSHUE N3TH0a Ha TOYHOCTh M3-
MepeHnsT HamnpsokeHuid. bamaHcupoBKa M3MepuTeNb-
HOTO MOCTa TPOBOIMIACH KOMITEHCALIMOHHBIM JaTYM -
KOM, KOTOpbIii HAKJIEUBAICS HA CTAIbHYIO MJIACTHHY,
MEHSsIsl BEIMUMHY M3rM0a 3TOM MIaCTUHbI, TIPU TIOMO-
I MUKPOMETPUYECKOTO BUHTA J10OMBAIUCH OajaHca
MocTa. Jlpyroil KOMITCHCAIIMOHHBIA HaTIMK HakKie-

MBAJICS Ha TUIACTUHY, CAeTaHHYI0 M3 TaKOTO e Mate-
puaia, yTo u Tpyoa.

TpaH3MCTOPHBIN YCHINTENb MOCTOSHHOTO TOKA
UMeIT IMHEMHYIO BRIXOAHYIO XapaKTepHCTUKY U MOJIO0-
cy nporyckanust ot 0 go 1 M.

Ynapbl 1o nMopojie HAHOCUJIKCH B OJIMH U TOT Xe 3a-
0011 ckBaxuHbI. [Ipy 3TOM TMOCIE KaXXI0ro yaapa Ko-
JIOHHA OYpWJIbHBIX TpyO moBopaumBajiach Ha 30°, To
€CThb Ha YToJ, OJM3KUI K yIIIy TIOBOPOTa Oypa MEXIy
ylapamu, TPUHSITHIA I1sT OONBITMHCTBA OTEYECTBEH-
HBIX ITepdopaTopoB.

O0beM pa3pyllIeHHOW TOPOMbI OMpeaessiics Mo
00BbeMy BOIBI, BBITECHEHHON INTHIOOM B MEPHOM CTe-
KJISTHHOM KosiOe, UCXOs U3 CPEIHEro 3HaUeHUs1 00be-
Ma 3a 24 ynapa.

Pe3yanaTb| nccnenoBaHnsa

Kax mokasanu pesyabTaTbl MCCIEI0BaHUI, MPU
OJIMHAKOBOM 3HEPruM yaapoB OOHKOB MOJyYeHHbIE
00BEMBI pa3pyIIEHHON TMOPOIbl M JMHAMUYECKOE CO-
CTOSTHUE KOJIOHHBI OYpMIIbHBIX TPYO IpM HaHECEHUU
110 Heil yIapoB pa3IMyHbIMU OOMKAMMU CYLIECTBEHHO
OTJINYAIOTCA.

DKcnepuMeHTHI TTOKa3alIu, YTo CUiia yaapa, Hapsiay
C DHEPrUeu, ABJAEeTCA BaXHEUIIeH XapaKTepUCTUKON
CUJIOBOTO MMITYJIbCA, OT KOTOPOM 3aBMCUT BO3MOX-
HOCTb 3(()EKTUBHOIO Pa3pyLICHMs TBEPABIX TOPHBIX
1opoj. B aTux ycaoBusIX coxpaHeHe aMILTATYIbI yia-
pa CTaHOBUTCS HE MEHEE BAXXKHOM 3a1auei, yeM coxpa-
HEHME SHEpruu, Ha YyTo He Bceraa oOpallalT BHUMA-
HHUe.

AMmuTyga HampsDKeHus B OYpWIBHBIX TpyOax
OTpeessIeTcss B OCHOBHOM IPeaylapHO CKOPOCTHIO
0olika, M03TOMY IIpX OJHOM M TOM e SHEPrUu yaapa
1151 Hanbosblero yaapHuka (28,2 H) 6bi10 3adukcu-
POBAHO HAMMEHbIIIee 3HAYEHUE aMILTUTY/Ibl HAMPSIKe-
Hust. CiefyeT OTMETUTD, YTO JUIsl 3TOrO OOiiKa aMIUIU-
Ty[a HalpsDKEHUI B KOJIOHHE T10 BCEii ee UIMHE MpaK-
TUYECKM HE CHMXanach. AMIUIMTYAA K€ MMIIyJbca
0oiika BecoM 7,65 H cHizkaercs npumepHo Ha 20 %, a
y 6oiikoB BecoM 14,7 H — Ha 8...10 %. OnHako Bcien-
CTBHUE TOTO, UTO HaMpsKeHUe, CO3laHHOe OOMKOM Be-
coM 7,65 H B Havae OYpMIIbHOI KOJOHHEI, BBIIIE TI0
CPaBHEHMIO C HaMpsDKEHUEM, C(OPMUPOBAHHBIM 0011~
KoM BecoM 14,7 H, Be1MuMHBI JAaHHOTO INapamerpa,
3auKCcUpoBaHHbBIe HA paccTossHUU 0,5 M OT TOPOIBI,
JUTS IBYX 3TUX YAAPHUKOB ObLITN MPUOIU3UTELHO PaB-
Hbl. YBeJIM4YeHue aHepruu yaapa ooiika Becom 14,7 H
B/IBOE TOJIbKO 3a CUET YBEJIMUEHUsI MpeayIapHoOil cKo-
POCTHU IMTPUBOIUT K YBEIMICHUIO AMIUIUTYIbI HATIPSIKE -
Hud B TpyOax Ha 40...42 %.

Haubonbimii 00beM rpaHuTa paspyiumi 00eK Be-
com 7,65 H (225 mm® 3a omuH yaap), HeCMOTpsI Ha To,
4T0 KO3 GUIMEHT Mepefaun SHePruH yaapa npu 3ToM
Ooiike, ompeaeseHHbI MeTOIOM oTnevaTka [7], mpen-
noxeHHsM H.H. [laBuneHKoBBIM, HAMMEHBIIHUI 1 CO-
craBu 75 %. MuHMMaIbHBIA 00beM MOPO/IbI 32 yaap
(154 mM®) paspymmn 0oek ¢ HaumOOJBbIIMM BECOM
(28,2 H). O111 pe3yabraThl MOKHO OOBSICHUTH CPaBHU-
TEJbHO BBICOKOM TBEPAOCTHIO IPaHUTA, JUIS KOTOPOTO
npeayaapHasi CKOpocTh 0olika HamOOoJbIEero Beca,
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paBHast 2,05 M/c, okazanach SIBHO HenocTatouHoi. To
€CTb MPU UMITYJILCHOM pa3pylleHUM TaKO#l MOpOJIbI
KaK TPaHUT HanboJee BaAXXHYIO POJTb UTPAET aMILTHTY-
Iia ¥ lepeiHuiA (YPOHT MMITYJIbCa HATPSIKEHMUS, KOTO-
phIii co3naeT 6oek B OYpUIbHOIM TpyOe.

Yto KacaeTcs MPOAOIBHOTO MepeMellieHHUs TIoTe-
PEYHOro ceyeHus Tpyo, TO 31eCh HabIIOIAaeTCs COBEP-
IIEHHO TIPOTHBOIOJIOXHAs KapTuHa. Tak, mpu yaape
OoiikoMm BecoMm 28,2 H mepemeleHue IOMepeyHOro
ceyeHus TpyO Ha pacctosHuu 0,5 M OT XBOCTOBMKA Ha
15...20 % BbilIe, 4eM NP yaapax OCTaJbHBIMU 0OiiKa-
MM, a Ha pacctosiHuu 49,5 M, T0 ecth B 0,5 M OT Mopo-
Jbl (MpaKTUYECKW 3TO BHEAPEHHUE JIe3BUSI KOPOHKU B
nopoxny), Ha 20...22 % HIKe, 9eM TIpH IPYTHX 00iKax.
Taxum obpaszom, misg Ooiika Becom 28,2 H cHikeHne
AMTUTUTYABI TTPOIOJIBLHOTO TIepeMeIIeH s TTOTepeIHO-
r0 ceueHusl OypUIbHBIX TPYO OKa3bIBaeTCsl HauOOJIb-
M — okoto 60 % (c 4 no 1,6 M), uTo 0GYCIOBINBA-
eT MaJioe BHeIpeHMe JIe3BUsI KOPOHKH B ITOPO.LY, a clie-
JIOBAaTeJIbHO, U MEHBIIMIA M0 CPaBHEHMIO C JAPYTUMU
OolikaMy 00beM Pa3pyLICHHON ITOPOIbIL.

MOXHO MpeanoNoXuTh, YTO TPHU yaape O0O0NKOM
BecoM 28,2 H co cpaBHUTENbHO HEOOJBIION Tpery-
JIApHON CKOPOCTBIO MPOUCXOMUT MPOAOIbHbIN HU3rHO
OypuJIbHOI KOJIOHHBI TPYO, MPKU KOTOPOM yBEIMYKBa-
eTcsl MPOJI0JIbHOE TIepeMellieHe XBOCTOBMKA U COOT-
BETCTBEHHO IPOAOJIEHOE TMepeMEIleHNe CeIeHHs OY-
PUILHBIX TPYO. B TO Xe Bpemst yKa3aHHBIN U3THO TPYO,
SIBIIASICh TIOTIEpeYHOi JedopMalieii, He TOJbKO He
CMOCOOCTBYET BHEAPEHUIO KOPOHKM B IPAHUT, a Ha-
MPOTUB, CHUXAET 00BEM pa3pylIaeMoil KOPOHKOM
TOPHOI MOPOJIbI TIPU BO3AEHCTBUM CUIIOBBIX UMITYJIb-
COB, TaK KaK YacTh SHEPIMH ymapa 0oiika yXOmuT Ha
(opMmupoBaHUEe MPOAOJBHOrO M3ruba OypUIbHBIX
Tpy0. Cneyer y4ecTb, YTO CKOPOCTb paclpoCTpaHe-
HUSI MPOJOABHBIX BOMH B cramu (~5100...5200 m/c)
3HAYUTEIbHO OOJIbIIIE CKOPOCTH PaclpoCTpaHEHUSs
nornepevHbix BojiH (23000 M/c), mo3TOMy MorepevyHbie
BOJIHBI, (POPMHUpPYEMbIE OMTHOBPEMEHHO C TIPOIOBHBI-
MM, TIpU yaape 60MKOM T0 XBOCTOBHKY, TTO Mepe pac-
MPOCTPaHEHUsT TI0 OypUIIbHON KOJOHHE K KOPOHKE,
OTCTAIOT OT MPOAOJIBHBIX CUJIOBBIX UMITYJIbCOB M CAMO-
CTOSITEJIBHO He pa3pyLIaloT TOPHYI0 MOpoy Npu Oype-
HUM.

Pe3ymbraThl TIPOBENEHHBIX OIBHITOB TOKA3bIBAIOT,
9TO M3MEHEHUE JIMHBI OOiKa He MPUBOIUT K 3aMeT-
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HOI pa3Hulle 00beMa pa3pylaeMoro rpaHuta. Hampu-
Mep, 6oiiku ogHoro Beca (14,7 H), Ho pasnuuHoi 1in-
HBl W JWaMeTpa MaBald OIWH W TOT Xe pe3ynbTaT
—183(x10) MM’ pa3pylIeHHOI TOPOALI 32 OAUH yaap.

C yBeJIMyeHueM SHEPrUM yaapa BIBoe 00beM pas3py-
IIEHHO MOPOJIBI 32 OMMH YAAp COCTABUJ COOTBETCTBEH-
HO: 0oiikoM umHO 220 MM — 320 MM°, OOMKOM TN -
Hoii 450 MM — 334 M. Ilpu 3TOM 3HEprus ymapa Ha
eIMHUILY JJMHbBI JIe3BUsI KOPOHKHM yBeauuuaach ¢ 1,45
10 2,98 xrc-M/cM, a 00beMHast paboTa pa3pyleHus yBe-
JIMYUIIACh COOTBETCTBEHHO ¢ 33 10 36...38 Kre-M/cM’,

TakuM 00pa3oM, ¢ TOUKM 3pEHHUsT dHEPro3aTpar,
3((GeKTUBHOCTU Tepeaayu yJapHOTO UMIYJbca IO
KOJIOHHE OYPMIBHBIX TPYO M CHYDKCHMS HATTPSIKEHUIA
B HUX SHEPTHIO ylapa Ha eAWHUITY IJTTHBI JIS3BHSI 10-
JIOTYATBIX KOPOHOK TIPU pa3pylIeHUH TTOPOALI aHa-
JIOTUYHBIX TPAHUTY CIeoyeT OTPaHUYUTb JAO
2,5...2,7 KTC-M/CM TIpU CKOPOCTH yaapa 0oiika He Me-
Hee 3,5...4 M/c.

BbiBogbI

B npotiecce npoBeneHus dKCIEpUMEHTa paspyliie-
HUSI TPAaHUTA YIAPHBIMU CUJIOBBIMUA MMITYJIbCAMU OblI-
JIO BBISIBJIEHO:

1. AMruuTyna yaapa sIBIsieTcsl BaXKHOM XapakTepu-
CTUKOI1 CMJIOBOTO UMITYJIbCa, €€ POCT COCOOCTBYET
MOBBIILIEHNI0 3P GHEKTUBHOCTU OypPeHUsT CKBaXKM-
Hbl. BeJqMunMHa aMIuIMTyIbl YBEJIMYMBAETCS € MO-
BBILICHKUEM TTPeAyIapHOil cKopocTH Ooiika.

2. W3meHeHue JIMHBI M IuameTpa OOMKOB MpU MX
OJIMHAKOBOM BECE HE OKAa3bIBACT 3HAUYUTEIBHOTO
BJIMSTHYS HA 9(DPEKTUBHOCTD pa3pylIeHUsI TPaHUTA.

3. IloBbimeHue macchl 0o0¥iKa IMpPU HEU3MEHHOM
SHEPruM yaapa CroCcOoOCTBYET YBEIUUYEHUIO TPO-
JOJIBHOTO TEPEMEILEHUST MOMEPEeYHOro CEeYeHUsI
OypUJIBHBIX TPYO, TEM CAMbIM YaCTh SHEPTUU CUIIO-
BOTO UMIYJIbCA PACXOMYETCS HA MPOJONBHBINA M3-
ru6 (momepeyHyto aeopMalnio) U He OKa3bIBaeT
BJIVSIHUSI HA Pa3pyIIEHUE TOPHOW TTOPOJIBI.
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