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AHHOTauumsA

PaccMOTpeH TEXHWYECKHH YPOBEHb TMIAPOJMHAMHYECKHMX THIPOYAAPHUKOB IPSIMOTO NEWCTBHA U

TEXHUYECCKUEC PCHICHUS MOBBIMICHUA X OHEPTOHACBIIICHOCTH.

KitroueBsle c0Ba: THAPOYAAPHUK, PHEPTUS yaapa.

OCHOBHBIMH TapaMeTpaMH IHEPreTUYECKOW XapaKTePUCTHKH IOTPYKHBIX MAIIUH YAApHOTO
JeicTBUS (IMTHEBMOYJAPHUKOB W THIPOYIAPHUKOB), OINPEIESISIOINX HMX TEXHUYECKH YPOBEHb U
TEXHOJOTHYECKHE BO3MOXKHOCTH, SIBIISIOTCS COCTABIIOIIMAE YAAPHOW MOIIHOCTH: JHEpPrus yaapa u
gacToTa ymapoB. B cBoio ouepenpb, 3GGhEeKTHBHOCTh €AMHUYHOTO aKTa pa3pyIICHHs MOPOALI Ha 3a0oe
CKBR)KUHBI OTPEACISACT SHEPTUs SAMHUYHOTO yaapa. BennunHa sHEpruM eIUHUYHOTO yaapa 3a1aeTcs U3
COOOpaXCHUH DKCIUTyaTallMOHHON HAJEKHOCTH MAIIMHBI W MHCTPYMEHTA, a TaKke OO0CCIeUeHHUS

MUHUMAIIbHOW SHEPTOEMKOCTH Pa3pyIIeHHUs.

Ha ocHoBe 00001IeHHS MPaKTUYECKOTO OINBITA MPUMEHEHHUS OTEUSCTBEHHBIX U 3apyOeKHBIX

HOTPY’KHBIX IHEBMOYJApPHBIX MalIMH [1] mpocnexuBaeTcs 3aBUCUMOCTh SHEPrOEMKOCTH OypeHHs OT
yAenpHOMN 3Hepruu ynapa (puc.l).
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YnenbHas aHeprua yaapa, Ix/ow’

Puc.1. 3aBucHMOCTb S3HEPrOEMKOCTH OypeHUs! TOTPy>KHBIMU ITHEBMOYIaPHUKAMH OT
YAEIBHOM SHEpruu yaapa.

AHanM3 JaHHBIX Ha pHC.]l TOKa3bIBaeT, 4YTO C YyBEIMYCHHEM YACIbHOW OSHEpruu yjaapa
9HEProeMKOCTh Iponecca OypeHUs MOXKHO CYIIECTBEHHO CHHU3UTh. OTIMYMTENBHOM OCOOEHHOCTBIO
MTHEBMOYJApPHUKOB 3apyOekHBbIX (upM (Hanmpumep, yaapHuk Tuma DHD 120), pabortarommx npu
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nasnenuu 1,7 u 3,4Mlla, sBisieTcs yamuHeHHas ¢popMa nopiras-yaapauka. Kak mokazano B padorax [2,
3] 00BEM pa3pylICHHOH MOPOABI PACTET C YBEIUUCHUEM JUIMHBI MOPIIHSA-YIapHUKA, a SHEProEMKOCTh —
ymenbiaetcs. ClieZJoBaTeNbHO, OJHUM M3 MPHOPUTETHBIX HAMPABJICHUN Pa3BUTHS YIApHOTO CIocoda
OypeHHs SBISETCS CO3aHNe YHEPTOHACHIIIIEHHBIX OTPY>KHBIX MAIlIMH YIAPHOTO IEHCTBHS.

MHTEpecHO OLICHUTh TEXHUUYECKUM YPOBEHb COBPEMEHHBIX IOTPYKHBIX THIPOYJApHBIX MAlIUH B
CpaBHCHUU C ITHEBMOYJApHBIMHM, a TakKKe BO3MOXKHBIE TEXHHYECKHUE PEIICHUS TOBBIIICHUS UX
SHEPTOHACHIIIICHHOCTH.

MarmmHs yAapHOTO AEWCTBUS C THAPOTIPUBOIOM MOJKHO pPa3feNuTh Ha /IBa THUTA:

— MallMHbl JUHAMUYECKOTO THIA, KOTJAa PAa3rOH YAApHUKA Mepel YIapoM OCYILECTBISETCS, B
OCHOBHOM, 3a CUET KHHETUYECKOM HEPrHUsl MOTOKA KUAKOCTH;
— MaIuHbl 00BEMHOTO THIIA, €CITU MCIIOJIB3YETCS MOTCHIIUATbHAS SHEPT U pabove KHUIKOCTH.

[orpyxHble THAPOTUHAMHUYECKHE THAPOYIAPHHKH B CPaBHEHHH C OOBEMHBIMH MMEIOT Oojee
MIPOCTYI0 KOHCTpYKIMI0. OTHAKO, UX OCHOBHOI 3HEpreTHYecKuil MoKas3aTelnb - K. M. ., HEe IpPEeBbIIIAeT
15% (mpotuB 40—60 % 11 00BbEMHBIX), a SHEPIUs ynapa HelocTarodHa Uit 3((EKTHBHOTO YAAPHOTO
paspylleHMs] KpEeNKuX TOpHBIX Mopod. Hanpumep, cepuiHO BBIMYCKaeMbld TIHAPOJAMHAMMYECKUIMA
ruapoyaapHuk 176V (sneprus ynmapa — 451k, dactora ygapoB 1250 B MHMHYTY) MMEET YICJIbHYIO
sHepruio ynapa menee 1,0 Jux/cm® (cM. puc.], Touka st mHeBMOyapHuKa M48). ['uapomHaMudecKue
MaIliHBL, B CBOIO odepeib, pPabOTalOT ¢ OTKPHITOM IMPKYyJSmued pabodero Tena (Boma, pacTBOp),
KOTOPBIN SBJISIETCS OJHOBPEMEHHO OYUCTHBIM areHTOM. OTH MAIIMHBI OTHOCST K IIOTPYKHBIM.

OObeMHBIE yIapHble MalIMHBI 001aJa0T 0osee BBICOKMMHU PHEPreTUYECKUMH MOKa3aTesIMH U
TEXHOJOTMYECKMMHU BO3MOXHOCTAMH. OHM HMEIOT 3aKpBITYI0O LUPKYJIALUI pabodero Tena
(MHHEpanbpHOE Macjo, SMYJbCHH) W MOTYT PaboTaTh TOJNBKO Ha JIHEBHOH IOBEPXHOCTH, T.e. OHH
OTHOCATCS K HEMOTpPYXHBIM MallMHaM. 37eCh AN BBIHOCA LUIaMa M3 CKBAXHHBI MCIIOJIB3YETCs
CHeLMAbHBIA OYMCTHOHN areHT. VX mpakTudeckoe MpuMeHeHHe Ui OypeHus TITyOOKHUX CKBaXXHH BeChbMa
OTPaHUYEHO.

MOo>KHO T TIPEOJI0JIETh OTMEUEHHBIE BhIIIE HEOCTATKH MMIAPOJUHAMUYECKUX THAPOYAAPHUKOB?
Ha ocHoBanuu aHanu3a auTEpaTypHBIX MCTOYHMKOB MOXHO JIaTh yTBEPAMTEIbHbIH 0TBET. He BmaBasch
TyOOKO B OCOOCHHOCTH TEXHUYIECKUX PEHICHUH, KOPOTKO 0000ITNM HEKOTOPBIC U3 HHX.

1. B pab6orax [4, 5] npeanoxxeH THIPOYAapHHUK NPAMOTO AercTBus ['7 ¢ BCTpoeHHOW KOHCTpYKLHUEH
MTOHU3UTENS pacxo/ia KUIAKOCTH, KOTOPKIH mpu cpemaeM pacxozae 100 n/MuH U ieperase naBIeHAS
3,5 MIla no3Bosiger noayuuTs 3Hepruto yaapa no 80 Jx npu gyacrore yaapos 1200 B muH. Ilo
CYLIECTBY, HOHU3UTENb PACXOAA MPEACTaBIIsICT cOO0M MOrpyKHOH TMAPOAKKYMYJISTOp. YXKe Mpu
pacxone skunkoctd 200 JI/MUH ¢ TIOHU3UTENIEM PAcXo1a MOXKHO ITOTYYUTh dHEPTUIo yaapa a0 120—
150 JIx, T. €. IpakTHYeCKH YIBOUTH e€ BennuuHy. B pabote [5] 0oTMEUeHO TakKe, YTO MOHU3UTEIb
pacxoja Mo3BOJISIET TakKe 0ojIee YeM B [1Ba pa3a yBEIUUUTH KIJ THAPOYJapHON MAaIIHHBI.

2. B paborax [6, 7] B X0/Ie TEOPETHYECKOTO aHaM3a pabovero IHKIA THAPOYAAPHUKA MPSIMOTO
JeficTBUS TOKa3aHO, YTO OJKCTpEMalbHble 3HA4YeHHs XOJa MOPIIHA-yJapHUKa Uil YJIapHOI
MOIIIHOCTHU M Il SHEPTUH €IMHUYHOrO yAapa He coBmaaaroT. [IpnyéM, MakcumalbHOE 3HAaYEHHS
SHEPruM eIMHUYHOTO yJapa HAcTYNaeT MPH HECKOJIBKO OOJIBIIMX 3HAUYCHMAX X0l U e€ aMJIUTyna
MOJKeT ObITh yBenmndeHa Ha 15-20 %. B KOHCTpyKIINU THAPOYIapHHUKA MPSMOTO JIEHCTBUS MOYKHO
TaKKe ITOMEHATh MECTaMH KJIalaH C MOPIIHEM-YIapHUKOM M YMEHBIIUTh, TEM CaMBIM, ITOTEPU
3HEpPruM ypapa Ha (asze cBOOOOHOro xona. 31ech pealibHblE MOTEPH SHEPTUH YyAapa MOXKHO
coKpatuTh 110 15 %.

3. B pabGorax [8—11] moka3aHO, YTO HCIIOJIB30BAaHME B KOHCTPYKTHBHBIX CXEMaX IOJBOJISIIETO
TpyOONpOBOAa OTpakaTesIed pa3nuIHOT THIIA WJIM IPUMEHEHNUE HEOTHOPOAHOro TpyOompoBoa ¢
3aMKHYTOH pa0oueil kaMepoil MO3BOJISET yABOUTH MOKA3aTENIN SHEPTETUIECKON XapaKTepUCTUKU
THIPOANHAMUYECKUX MAIIUH YAAPHOTO ACHCTBHS, BKIIOYasi KO3(QUIMEHT OIH3HOTO AEHCTBHA.

4.B pabore [12] moka3aHO, 4TO HMHXCHEpHAs METOAMKA BHIOOpA DIIEMEHTOB YIAapHBIX CHUCTEM
THAPOYAAPHUKOB M03BoyIsAeT Ha 15-20 % yMEeHBIINTH MOTEPU 3HEPIUU yJapa B mpolecce €€
MEXaHHUYECKOTO MpeoOpa3oBHUS U TIepeaadn K 340010 CKBaKHHEI.

Takum 00pa3oM, TOIBKO OTMEUEHHBIC BHINIE W3BECTHHIE TEXHUYECKHUE PEIIESHHUS MO3BOJSIOT
BBIBECTH TOTPY’KHBIE THAPOIMHAMHYECKAE MAIINHBI HA YPOBEHb YHEPTOBOOPYKEHHS, KOTOPBI UMEIOT
COBPEMEHHBIE TOTPY>KHbIE THEBMOYJAPHBIC MAIIMHEI B TOPHOPYAHON MPOMBINIICHHOCTH.
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Jlnst  cpaBHEHHMS WHTEpPECHA pa3paboTKa MIBEACKON TopHOpymHoi kommanmn LKAB ¢
ruapoyaapHukoM auHamudeckoro tuna G « WASSARAY. Bricokne sHepreTuieckue moka3aTreian 3TOH
MammHbl (3Heprua ynaapa — 350/kx, uactorta ymapoB 2800 B MUHH.) OIpeneistoTCs BecbMa
3HAYUTETBLHBIME PACXOJ0M XKUIKOCTH — 450 n/MuH u pabounm maBinenueMm — 18 MIla. 'mapoymapauk
paboTtaer Ha OT(UIBTPOBAHHOUN Boje. KoMmaHWs IMOJIOKUTENBHO OICHHUBACT IMEPCICKTUBHOCTH STOU
pa3paboTKH.
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AHoTauin Abstract

Po3risiHyTO TEXHIYHMIT pIBEHBb TiIpoAWHAMIY- There are considered the technical level of
HUX TiApOyJNapHHKIB IpsMOi Aii Ta TexXHIuHI hydrodynamic hydraulic hammers of direct
PIIICHHS ITiIBUIICHHS TX CHEPrOHACHYCHHS. action and technical solutions to increase their

. . . energy saturation.
Knro4oBi crnoBa: riipoyJapHUK, €Hepris yaapa.

Keywords: hydraulic hammer, impact energy.

68



