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KOHCTPYKTHUBHBIE OCOBEHHOCTHU OBOPYJIOBAHUSI
JIJIS1 BOLOCTPYMHOM OBPABOTKH

3. KPAUHH
(Cnosayxuii mexuuueckuil ynueepcumem, bpamucnaea);
M. T'OPBAT
(HMucmumym npou3e00cmeennbIX cucmem, IKOA02UHEeCKOU MEXHUKU
u ynpasnenus kauecmeom, bpamucnasa, Cnosaxus)

Ilemoncmpupyromest KOHCMPYKmMugHvle 0CobeHHOCmuU 0060py00sanus 01 6000CMPYUHOU 00pabomKu.
Toxkazano, umo mun 060py006aHUs C UCNOALIOBAHUEM BOOSIHOU CIPYU BbICOKO20 OAGLEHUsl 3AGUCUM OM €20
HazHayenus. AHAIU3UPYIOMC MeXHUYeCKUe B03MONCHOCMU, 00ACU NPUMEHEHUS. U NPeuMyuwecmed omoeib-
HbIX KOHCIPYKMUBHBIX PeUuleHUll, KOmopble AGNIAI0MC NPeOMemom HACMoaue20 uccnedoganus. B pezynomame
aHaIU3a 0BYX CUCMEM 2eHePpUPOBAHUSI GbICOKO20 OABNEHUsl C NOPUIHEBLIMU HACOCAMU U 2UOPOYCUTUMENeM
VCMAHOGAEHO, YMO MU CUCHEMbL UMEIOM BbICOKUE padoyue Xapakxmepucmuky, MO2ym HAOeHCHO pabomams
OnuUmenvbHoe 8pemsl, 2eHepupyst 8bICOKOe pabouee 0aglieHue Pu NPUEMIEMbIX IKCHIYAMAYUOHHBIX PACXOOAX.

Beenenue. B HacTosmee BpeMsi B MAIIMHOCTPOCHUH W CTPOUTEIHCTBE BCE OOJIBIE TIPHMEHSIOT CIIOKHO-
JIETUPOBaHHBIE U TPYyAHOOOpabaThIBaeMble MaTepHaibl M CIUIaBHL. [ 3¢ (EeKTHBHON 3KOIOTHYHON U BBICOKO-
MIPOU3BOIUTEIHHON 00pa0OTKN TaKUX MaTEpHUAIOB HEOOXOIUMBI CIeHaNbHBIe TeXHOMOTHH. CeroqHs, Ha Mopo-
T€ TPETHETO THICAIEITIETHSI, MBI MOXKEM HAOII0aTh OyKBAJILHO B3PHIB HOBBIX TEXHOJIOTHH, KOTOpPBIE 3aTParuBatoT
camble pasHble oOnacTu Hamied xu3HH. C 1enbio 00paboTKU CHenUabHBIX MaTepHaIoB IPHUMEHSIOT HETPau-
IIMOHHBIC TEXHOJIOTMH, KOTOPbIC OCHOBAHBI HA MHBIX IMMPUHIUIIAX, YEM KIIACCUYCCKUEC. HeTpaI[I/II_II/IOHHI)Ie TEXHO-
JIOTHU 00pabOTKH MaTepualioB MCIIOIB3YIOT AIEKTPOTEPMHUYECKHUH, JIEKTPOXUMHYECKUN, XUMHUECKUH U MeXa-
HUYEeCKUH NpUHIUIEL. Cpeay TeXHOJOTHiH, OCHOBAHHBIX Ha MEXaHMYECKOM IPHHIIMIIE, caMblii OOJIBIION KOM-
MEpYECKHH yCIeX MOy4niia TEXHOJIOTHs 00paboTKK BOASIHOW CTpyel BhICOKOTo AaBieHus. O0OpaboTKa BOJSTHOM
crpyer (WJIM — Water Jet Machining), 61aronapst ee BBICOKHM XapaKTepUCTHKaM, OTHOCHTCS K CaMOil pachpo-
CTPaHEHHOH TEXHOJIOTHH, Oa3upyrolIeiicss Ha SpO3MOHHOM NpuHIHMIE. J[nana3oH mpruMeHeHHs 3TOH TeXHOJIOTUI
OYeHb MUpOKuii [1].

Texnomorust 00pabOTKH BOISHON CTPYEH MCIIONB3YeTCs U Pa3IMIHbIX MEJIeH: IS pe3KH, OYUCTKH, TO-
KapHO# 1 (pe3epHOit 00pabOTKH, IS CBEPIICHUS U THIPOPa3pYyLIICHAS MaTepPHajoB U JIp.

[TpuHMMas BO BHUMaHHUE MOTPEOHOCTh PEAM3aIlK TAKOTO IIUPOKOTO CIIEKTPa TEXHOJIOTHIECKUX OIepa-
1, HEOOXOMUMO aJIeKBaTHOE TEXHUYECKOe 00ecIieueHre, T.e. BHICOKOIPOU3BOIUTENbHbIE TeHEPATOPHI BBICO-
KOIro JaBJICHUSA, TCXHOJIOTHYCCKHUEC )KUJIKOCTH HAa OCHOBEC BOJIHI.

B kadectBe TeHepaTopoB BBICOKOTO AaBiieHUs I mpumeHeHus WJIM waiie MCMONB3YIOT YCHUIUTETH
JIaBJICHUS — TUJIPABINYECKUH YCHUIIUTENb U MTOPIIHEBBIE HACOCHI C MPSMBIM ITPUBOJIOM KOJIEHYATOTO Bala.

KoncTpykuusi renepaTopoB Bbicokoro aasienus ais WJIM npumenenus

Co BpeMeHH TIepBOTo IPOMBIILICHHOTO MPUMeHeHus pe3ku Matepraios (1970) mporwio yxe 6onee 40 mer.
3a aror nepuox BpemeHn konndectso WJIM npuMeHeHus 3HaUUTENbHO YBEJIMYWIOCh M PACIIMPHIOCH BO MHO-
THX OTPAacisiX MPOMBIIUICHHOCTH. BomocTpyliHas TEXHOIOTHS SIBISIETCS HE TOJBKO «IK30THYECKOW» MM «JI10-
TIOJTHUTEIBHOM» K KaKOW-TO KIIACCHYECKOW MexaHm4YecKol oOpaboTke. [1o komudecTBy mMpUMEHEHHSI OHa OTHO-
CHUTCS] K CAMOCTOSITEIBHOMY METOJY, UCIIOIb3yEeMOMY IIpH 00paboTKe pa3indHBIX MAaTEpHaJIOB BO MHOTHX c(e-
pax IesTeIbHOCTH 4eJOBeKa. TeXHOIOTHs BOAOCTPYHHONH 00pabOTKM MMEET MHOTO NPEUMYIIECTB MEpesa Apy-
T'MMH «KKOHKYPECHTHBIMUW» TEXHOJIOTUAMMU.

BO}IOCprf/'IHaH TEXHOJIOI'Ws HalllJia MHUPOKOC NMPUMEHCHUE BO MHOT'UX obnacTax (CTpOI/ITCHBCTBC, Mamu-
HOCTPOEHHH, MEAUIMHE, Ap.) OIarofaps yIydlIeHHOW KOHCTPYKIMH O0OPYIOBAHUS BBHICOKOTO JABJIECHHUS U HX
KOMIUIEKCHOCTH, KOTOpbIe 00ecneurBaloT OBICTPBIA POCT BBICOKOTO JAaBJICHHWS, IIMPOKUH JHana3oH pabodmux
MapaMeTpOB, BHICOKYIO YHUBEPCAIBHOCTb.

I'eHepaTopbl BEICOKOTO JaBIEHUS C HU3KMM KOHCTPYKIIMOHHBIM PAacXO0JIOM HA3bIBAIOT THAPABIMYECKUMHU
yennutensiMi. OHU paboTar0T MO HPUHLMITY THAPABIMYECKOI0 YCHIMTENs AaBieHus. HemocraTkoM maHHBIX
CHCTEM SIBJISIETCSI OTHOCUTEIIBHO «HHM3KOE» KOJIMYECTBO I10IaBaeMOM KHUAKOCTH. [IpHHIMIINabHAs THApaBInye-
CKas cxemMa 00OpYMOBaHUS C THIPOYCHIIHMTEIIEM HMMEET MPOCTYI0 KOHCTPYKLHIO. Pe3ka MaTepHasioB BOJSHOH
cTpyeii 00BIUHO OoCyImecTBIsieTCs mpu padodem masiennn 400 MIla u pacxome Boasl n0 10 n/mun. Ipu mapain-
JeNBbHOM ycTaHOBKe ruapoycuuteneit (o6pasyrores cucremsr Dual, Triple, Kvatro) co sHauntensHo Gosbiieit
BXOJHOM MOMIHOCTBIO (75 KBT) MOKHO JOCTHTHYTH pacxoja BOMOHAMOPHOH xwuakoctu 7,6 n/mun (puc. 3). Ha
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CETOMHSIIHMN JIeHh MaKCHMalbHOe pabouee nasienne He mpessimaet 620 MITa (90.000 PSI) ¢ mogaBaembim
KOJMYECTBOM HAMOPHOM KUAKOCTH 5,5 i/muH mpu morHocTH 93 kBT [2].

Jyist reHEpUPOBAHUS BOASHON CTPYH BBICOKOTO JABJICHUS C I€IbI0 OUUCTKU M PE3KU MAaTEPUAIOB HCIIOJIb-
3yi0T obopymoBanue (puc. 1) Ha 0a3e TpexmopIIHEBBIX rHaporeHepatopoB (Hacocos). CtanmapTHoe pabouee
naBiieHne Haxoautces Ha ypoBHe 320 MIla npu ruapasnuueckoit moutHoctd 180 kBt [3]. Jlist 1aHHOTO BBICOKO-
HATOPHOTO 000PYI0BaHKS MaKCUMaJIbHbIN YPOBEHb AaBienus cocrapisier 380 MIla (3800 6ap) [4]. Do 06opy-
JIOBaHHE MOXET YCIEIIHO KOHKYPHPOBaTh C KIACCHYECKMMH CHCTEeMaMH Ha 0a3e ruapoycwintenei. B takux
00acTsIX, Kak CTPOUTEIBCTBO, TIe HEOOXOAMMO HCITONB30BaTh cucteMbl outdoor (T.e. mepensmkHOe 060pyI0-
BaHMeE) U TpeOyeTCs He3aBUCUMBIH MIPHUBOJI, OTH CHCTEMBI 00JIaIaf0T TpenMytiecTBoM. OHM TIpeJHA3HAYEHBI TS
pE3KH rabapUTHBIX M TBEPABIX CTPOMTENBHBIX MaTepHaioB. Takoe 00OpyZOBaHHE MOXHO HCIONIB30BATh IS
OYHCTKH CTEeH, KOTJ]a CUCTEMBI C THIPOYCHIUTEIIIMH UMEIOT HEOOIIBIION BOISHON TIOTOK.

TpexmnopuiHeBble arperaTbl BLICOKOTO AaBJIeHUS

st 00paboTKKM MaTepuaoB BOASHOW cTpyel BbIcokoro napieHus: Hemerkas ¢pupma URACA mpousso-
JquT obopyaoBanue ¢ pabounm gasieHueM 10 320 MIla npu mogade Boasl 38,5 n/MHH, KOTIa TUAPaBIMYECKAS
MOIIHOCTH 000pyaoBaHus nocrturaet 6onee 180 kBt. Ykazannoe o6opynosanue Gpupmsl URACA Pumpenfabrik
GmbH & Co.KG. ucnosnb3yercs 1yis caHanuu 6eToHa, yIaleHus: KPacku, a MpH 100aBJIeHUH B BOASHYIO CTPYIO
abpasuBa — JJIs «MOKpOW» 00pabOTKH MECKOM, PE3KH CTajH, MaTepPHaJOB U3 HEp)KaBEIOUICH CTalik, OCTOHa,
rpaHKTa, MpamMopa, IPUMEHSEMbIX B CTPOUTENBCTBE, YTOJIbHOM MPOMBIILICHHOCTH U JIP.

KOHCTpYKINST BEICOKOHATTOPHOTO TPEXIIOPITHEBOTO HACOCA ¢ WHTETPUPOBAHHBIM TPHBOIOM (puc. 1) ra-
PaHTUPYET HU3KUE U CPEHUE CKOPOCTH MOPIIIHS, T.¢. 00Jiee JOJITHI CPOK CIyKObI YIUNIOTHEHUH U MOPIITHEH.

Puc. 1. Arperar BbICOKOTO IaBJICHHUSI C IPHBOJIHBIM 3JIEKTPOIBHIATENIEM
(P =3200 6ap u Q = 38,5 I/mun)

Viry4nieHHas KOHCTPYKLUS U CIIEHUaNIbHbIe MaTepHaibl 000pynIoBaHMs, obeclieYnBaroONINe HyKHOE Ka-
YEeCTBO BOJIBI, KOTJIa UCIIONB3YIOTCSl KOMOMHUpOoBaHHbIE yIuioTHeHHs u3 PTFE, kepamudeckoe mokpeiTie mopii-
Heii ¢ kauecTBOM noBepxHocTH MeHee 0,2 WM u kapOHIHbIE ce/iiia KanaHoB, (GUIbTpel 00paTHOM MPOMBIBKH Ha
Hacocax ¢ METAUINYECKON CEeTKON M CUCTEMON MHANKALUH 3aCOPeHUs (PUIIBTPOB, JETal0T padoTy TpeXHOpIIHe-
BBIX HACOCOB 0€30MacHOM U J0JITOBEYHO# ¢ KpaifHe BHICOKUM PabounM JaBJICHUEM.

HN3-3a BBICOKOro pabouero AaBiCHUS BOASHON CTPYHM NPH SKCIUIyaTalUH OOOpPYHOBAaHMS YUUTHIBACTCS
U3HAIINBAHUE U PACXOJ MaTepHAIOB JJIA BOJIIHBIX U a0pa3uBHBIX comen. CoBpeMEeHHOE BEICOKOHANOPHOE 000-
pyloBaHue paboTaeT ¢ HENPEepBIBHOM BOASHOW CTpyeH, KOTOpas XapaKTeph3yeTcs MOCTOSHHBIM JHepreTHye-
CKUM YPOBHEM BO BpeMsi pe3kd. I1o 3Toit npuumHe st GUKCHPOBAHHOTO 3aKPEIUICHHSI 3arOTOBKH HY>KHa OTHO-
CHUTEJIHO HHU3Kas MPYPKUMHAsI CHJIa, M JUIS 3THX [EJei 4acTo T0CTaTOYHO COOCTBEHHOTO Beca U3/AEIHSI.

BeicokoHanopHoe 000py0BaHUE C MPUBOIHBIM JM3EIBHBIM JIBUTATENIEM (pHC. 2) TIPUMEHSETCS] BHE ITO-
memenus (outdoor npumenenue). Ero npenmyinecTBa: OTCyTCTBHE 3aBUCHMOCTH OT 3JIEKTPHUYECKON ceTH; 00ib-
1ast MOITHOCTB U ITPOCTOTA PETYJIMPOBAHUS PabOYUX NapaMeTpoB.

O0opynoBaHue ¢ THAPOYCHIIMTEIEM

DNeKTpoABUTaTeNlb IPUBOJHUT B JBM)KCHHE TMIAPOCTATHYECKUIl HACOC, KOTOPHIH HOmaeT pabovyro >KHI-
KOCTh B THPABINYECKUI KOHTYD. Pactipenenurens nmonepeMeHHO HalpaBiseT )KUIKOCTh B 00€ HU3KOHAIIOPHBIE
cekuuu ruppoycwuresns. [Ipy OBHKEHHH MOPLIHSA TMAPOYCHIMTENS BOPABO XHUAKOCTH IIONAgaeT B JICBYIO Ka-
Mepy BBICOKOHAIIOPHOHN 4acTu ruapoycuintens. [lepen BXoooM B IHAPOYCHIMTENb JKUIKOCTh MIPOXOAUT Yepes
¢unpTp. [Ipu ABMKEHUN TOPIIHS THAPOYCHIIMTEINS BIEBO 3aKPHIBACTCS BCACHIBAIONIMI KIIAllaH M OTKPHIBAETCS
BBIITYCKHOM KJIalaH, 4epe3 KOTOPBIH BHICOKOHATIOPHAS! KUJIKOCTh HJIET B aKKyMYJISITOP U 3aTE€M B PEXYIee COll-
710. 3a/1a9a aKKyMYJIATOpa B KOHTYpE — BEIDaBHUBAHKE JIaBJICHHS, BOSHUKAIOLIETO NPY M3MEHEHUH HAIpaBIICHUS
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JBIDKCHUS TOpHIHA. [Ipy NBYKCHNU TOPIIHS BJIEBO KUIKOCTH MONAAAET B MPABYIO KaMepy BBICOKOHAIIOPHOM
9aCTH TUAPOYCUIIUTENS, 3aTE€M LIUKJI TOBTOPSIETCS.
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Puc. 2. Mo6unmsasrit arperat URACA tumn Jet Power 125 kBT ¢ pabounm naBnennem 280 MIla
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Puc. 3. Cxema obopynoBanus ams peska AWIM

I'eHepaTop BBICOKOTO JIABJICHHUS C TUAPOYCUITUTENEM — OTO KOMIIAKTHOE 000PYAI0BaHUE C MPOJLyMaHHBIM
JM3aiiHOM, cojepiKaiiee Bce HeoOX0MMbIe KOMITOHEHTHI TS SKCIUTyaranuu (puc. 4); B OCHOBHOM HCIIOJIB3YeT-
Cs1 JUIsl pe3KU BBICOKOCKOPOCTHOM BojsiHOM cTpyeit. C 1980 rona /st 9THX Lieneit uernoib3yeTcst He TOJIBKO CTPYsI
M3 YUCTOW BOIbI, HO M BOJJ0A0pa3HuBHasK CTPYSI.

CpaBHeHUe KOHCTPYKUMIA THAPOYCHIIUTENS U MOPLIHEBBIX HACOCOB Jis1 WJM npuMeHeHuUs1

Hcnonp3oBaHruEe BHICOKOKAYECTBEHHBIX KOHCTPYKIMOHHBIX MaTEpHalIOB MO3BOJSET MOBBIIIATH Hapa-
MeTpbl 000pYyJOBaHUS Uil TeHEPHPOBaHMS BHICOKOHAIIOPHOW BOASHOHM cTpyu. B Hacrosimee Bpems obopy-
JIOBaHME C THAPOYCHIINTENIEM co3aaer pabouee nanenue 620 MIla, a 06opynoBaHue C MOPIIHEBBIMA HACOCAMHU —
10 400 MITa. Emre HecKoIbKO JIET Ha3a.l JOCTH)KEHHIE TAKOTO BBICOKOTO JTABJICHHS OBLIO JIMIIL MeuTol. JlambHel-
1ee yBeIMYeHHEe MaKCHUMAIBHOTO JaBIICHHSI OTKPHIBAE€T HOBBIE BO3MOXKHOCTH IpuMeHeHus TexHonorun WJIM.
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JIiist pe3ku MatepranoB HEOOXOJMMBI BBICOKOE JTABJIEHHE M HEOOBIION PacXo/l TEXHOIOTHYECKOH KUIKOCTH,
JUTSL OYUCTKH, HA000POT, — O0Jiee HU3KOE NABIICHUE U OOJIbIIee KOJTMIECTBO )KUAKOCTH. [IprHIMas BO BHIMaHHUE, YTO
TpeOOBaHMs K CKOPOCTH M KaYeCTBY 0OPa0OTKU MAaTEPHAIOB IMOCTOSIHHO PACcTyT, OYCHb BKHO COBMEIIATh BO3MOXK-
HOCTH 000pYyIOBaHUS JJISl PE3KU U OYMCTKU BOJSTHOM CTpyeid, X0Ts o0a THa 000pya0BaHus padOTalT Ha pas-
HBIX TPUHIAIIAX T€HEPUPOBAaHMUS BBHICOKOTO MaBieHus. OCHOBHAS 3ajada CTOUT B IOJIa4€ PA3IMIHOTO KOJIHYe-
CTBa JKUJKOCTH K MECTY BBITIOJIHEHUS paOoTHl. [ TaBHBIM MPEHMYIIECTBOM arperatoB U 00OPYIOBaHUS C TPEX-
MOPIITHEBBIMUA HACOCAMH SIBJISICTCS MX BBICOKHUN KO3(QQHUIUEHT mosie3Horo neiictsus (95 %), 4T0 3HAYUTEIHHO
SKOHOMHUT JJIEKTPOIHEPTHUIO.

Puc. 4. BeicokoHanopHoe obopyaoBanue ais peska AWIM

IIpeumyniecTBa MOPIUIHEBBIX HACOCOB:

- Beicokuit KIIJI mopuiHeBeIx HacocoB (95 %), 4To CHMKAET pacxoll JIEKTPOIHEPIUY;

- IPOCTOTa KOHCTPYKIMH MOPITHEBBIX HACOCOB;

- YICTIONIb30BAHME TIPSIMOTO TIPHBO/IA HACOCA OT ABUTATENS (JIEKTPHUECKOTO MITH TU3ETIHHOTO);

- TIOPIIHEBBIE HACOCHI C TPSIMBIM NIPUBOOM I'€HEPUPYIOT MaKCUMalbHOEe paboyee 1aBlIeHHE CTPYH,

- BO3MOKHOCTb HCIIOJIb30BAHUSI B HACOCAaX HE TOJBKO TPEX, HO M YETEPEX-, MSTU-, IECTH- WIN CEMH pa-
604nX MOpIIHEH.

- BBICOKOE Ka4eCTBO ITOBEPXHOCTH CPE3a 32 CYET PABHOMEPHOM 110/1a4H JKUJIKOCTH B COILIE;

- peryispHoe TeX0oOCIy)KUBaHHE M JUarHOCTHKA ITOPIIHEBBIX HACOCOB NPEAOTBPAILAIOT HENpeABUICH-
HBIE IPOCTOH U MTOJIOMKH HACOCOB;

- Bapuanus CKOPOCTH HOPLIHS, PABHOMEPHOCTh U CTaOMIIBHOCTB X0/1a Hacoca,

- Majoe M3HAaIlMBaHWE W OoJiee HM3KHE PAcXOAbl Ha JKCIUIyaTallUIo 3a cd4eT Oojiee HU3KOM CKOPOCTH
JIBUYKEHUS! TIOPILHEH;

- BBICOKasi MOOMJIBHOCTb 000PYIOBaHHS C TU3EIbHBIM IIPUBOIOM.

bnaromapst BblIEyKa3aHHBIM NPEUMYINECTBAM MOPIIHEBBIE HACOCHI, TCHEPUPYIOLINE BOASHYIO CTPYIO
BBICOKOT'O JTaBJICHNUS, HAXOSAT BCE OoJIee MNPOKOE paclpoCTPaHEHNE B IPOMBIIIIICHHOCTH.

BopocrpyiiHoe 00opynoBaHue ¢ THAPABINYECKUM YCHINTENIEM, B CPaBHEHHH ¢ 00opyaoBaHHeM Ha Oaze
MOPILIHEBBIX HACOCOB, KOHCTPYKTHBHO ciiokHee. O00py10BaHHE COCTOUT W3 JIBYX OTAEIBHBIX THAPABIMYECKUX
KOHTYPOB — BOJSTHOM KOHTYP M MaCJIIHBIN KOHTYp NMpHBOJa. B ruapoycunurene n3-3a BBICOKOTo pabodero aas-
JICHUSI UCTIONB3YIOTCSI KAaueCTBEHHbIE MaTepHalbl UM NpPOJyMaHHas KOHCTPYKUus. [IpudeM HerepMeTndHOCTh
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CHCTEMbI MOJKET BbI3BaTh HEUCIIPABHMOE IOBPEXKICHHUE KOMIIOHEHTOB. I13-32 BBICOKOTO pabOdero AaBIEHUS
CHCTEMa MMeET BBHICOKHE TPEOOBaHMS K KAUECTBY, YACTOTE U 00padOTKE BOJIHI.

C TOuKM 3peHust TEXOOCTYKUBaHUs 00OMX THUITOB T'€HEPATOPOB BHICOKOTO JABJIEHHS €CTh HECKOJIBKO Pa3iv-
Y MEXTy HACOCAMH C MPSIMBIM IIPUBOAOM U yCHIIUTEINIEM JABJICHUS. Y CHIIUTEIH JABICHHS HE TPEOYIOT CIIOXKHO-
TO TeXOOCIYXHBaHHA, & UMEHHO JOCTaTOYHO 45-MHHYTHOTO TeXOOcTykuBaHus depe3 kaxkable 400...1200 sxc-
IUTyaTallMOHHBIX 9acoOB. A HACOCHI C NMPSIMBIM IIPHBOIOM TPEOYIOT PErYJISIPHOTO TEXOOCITYKHMBAHUS Yepe3 Kax-
nere 200...600 gacoB. DT0 03HAYaAeT, YTO IOJIH30BATEIH THAPOYCHIHTENEH BBHIOIHIIOT TeX0OCTy)KHUBaHUE pe-
xe. OHaKo TexoOcCiTyKMBaHHE HACOCOB OOBIYHO MEHEE CI0KHOE HM3-3a JIETKOTO JOCTYMA K OTAEIBHBIM y3J1aM
KOHCTPYKIUH. [IOPIIHU THAPOYCHUIINTENS ABUTAIOTCS ¢ MeHblied ckopocTbio (70...90 nBmkeHHid B MHHYTY),
YyeM IOPIIHU B Hacocax ¢ IpsAMBIM IpuBojioM (600...2200 nqBmkeHui B MUHYTY).

TeXOGCHy)I(I/IBaHI/Ie O6OI/IX TUIIOB TCHEPATOPOB AABJICHUSA ABJIACTCA HNPOCTBIM, UX Y3JIbl — HETAKEJIBIC, HE
TpeOyIOTCs CrielMaNbHble HHCTPYMEHTHI.
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Puc. 6. [Togaua >KUIKOCTH MOPIIHEBBIX THAPOTEHEPATOPOB

CpaBHeHHe THAPOYCHINTeN el 1 MOPIIHEBBIX HacocoB Aasa WIM

KaK YKa3aHO BBIIIC, CYHMICCTBYIOT 3HAUYUTCIIBHBIC PA3JINYUA MCKITY O6OI/IMI/I TUIIaMH T'CHEPATOPOB BBICO-
KOro aaBJICHHA. HpI/IMeHI/IMOCTB Ka)K}]Oﬁ CHUCTEMBI 3aBUCUT OT KOHKPETHOI'O Cliy4das eé HCIIOJIB30BaHUA, MapKH
00palbaThiBaEMOro Marepuasia, NPOM3BOAUTEILHOCTH, KA4eCTBa padoT.

Pazinuust MesKIy 000MMH reHepaToOpPaMu BHICOKOIO IABJIEHHUS

1. Dkennyamayuonnvle pacxoowvi

- pacxojbl Ha MPUOOPETEHUE CUCTEMBI C MOPIIHEBBIME HACOCAMH HUKE, YeM HA NPHOOpETEHHE reHepa-
TOPOB € THIPOYCUITHTEISIMH;

- Guaronapst BEICOKOM 3(()EeKTHBHOCTH HOPIIHEBBIX HACOCOB IKCILTyaTAl[MOHHBIC PACXOJBI HA IHEPTHIO
HOPILHEBBIX HACOCOB HUXKE;

- THAPOYCHIUTEIH TPEOYIOT BEICOKMX PACXO0J0B Ha X0/ OXJIaKIAIOIICH CHCTEMBI 000pyIOBaHHS, UTO 110-
BBIIIAET PACXOIbI Ha €T0 3KCIUIyaTaInio;

- CHCTEMBI C THAPOYCHJIUTEIEM HMEIOT 0OoJiee JIMTEIbHBIN CEPBUCHBIA MHTEPBAN, TIO3TOMY 0OJice HH3-
KHE PACXOJIbI Ha MX IKCILTYaTAIHIO;

- CKOpOCTH JBIDKEHHS MOPIIHS B Hacocax Ooinee Boicokas (0,75 m/c), uem B ruapoycusutene (0,15 m/c).

59



2013 BECTHUK IIOJIOLJKOI'O I'OCYJJAPCTBEHHOI' O YHUBEPCUTETA. Cepus B

2. Pedyxyus wyma

- 000opyI0BaHKE C OPLUIHEBBIMU HACOCAMU IIPU paboTe MPOM3BOAUT MEHbLIE IIIyMa, YeM 000pyI0BaHHE
THPABIMYECKOM CHCTEMBI;

- OJIHAaKO B cilyyae 000pYAOBaHHS C TUIPOYCUIIUTENIEM MEPBI JUTS CHIKCHUS IIyMa OTJIMYal0TCs POCTO-
TOW — U30JIMPOBaHUE IIKada reHepaTopa BHICOKOTO JaBICHHS.

3. Texobcryacusanue 060pyo0o8anus

- Tex00CITy)KMBaHHE MOPIIHEBBIX HACOCOB MPOLIE U TPeOYyeT MEHbIIIE BPEMEHH, TaK KaK OTACIbHBIC Y3IIbI
Ooree TOCTYIHBL,

- TeX00CITy)KMBaHHE THAPOYCHINTEINS IIPOBOAUTCS PEXKe;

- MOPIIHEBBIE HACOCH KOHCTPYKTUBHO MpOIIIe U Ooiee MUPOKO UCTIONB3YIOTCS.

4. Dghgpexmusnocme neperoca sHepeuu

- TIOPLIHEBbIE HACOCHI UMEIOT K03 GHLIMeHT noJie3Horo aevicreust 92...95 %,

- K09(GUILUEHT TT0JIE3HOTO IEHCTBHUS TUAPABINYECKUX yCHnTeNel nocruraet 65...72 %, uyTo BhI3BaHO MO-
Tepeil Teria B MaciIsHOU CHCTeME;

- TIOpIIHEBBIE HACOCHI MOAAIOT Ha 25 % Ooibllie BOJBI, YEM THIPABINYECKHE YCHIUTENIHN, IPU OJUHAKO-
BOI BXOJTHOI MOIITHOCTH 00EHX CHUCTEM.

5. [lepemennas u nOCMosHHAS NOOAYA HCUOKOCIU 8 PADOYUL 00beM

- TUZIPABIMYECKUE YCUITUTENN paboTaIOT KaK MepeMEHHbIE 00BEMHBIE HACOCHI, T.€. TEHEPUPYIOT CTOJBKO
paboueil KUAKOCTH, CKOJIBKO PACXOAYIOT;

- TIOPIIHEBBIE HACOCHI PabOTAIOT KaK HACOCHI C MOCTOSHHBIM F€OMETPHYECCKHM 00BEMOM, T.€. OHU T'eHe-
PHUPYIOT IOCTOSIHHBIH 00BEM KHIKOCTH, @ HEU3PAaCX0M0BaHHAsI BOJA BHIBOIUTCS U3 CHCTEMBI;

- TeHepaTopbl BBICOKOTO JABJICHUS C IIOPIIHEBBIMH HAacOCaMHU HCIONB3YIOT KadyeCTBEHHBIE KOMOWHHPO-
BaHHBIE PETYJSIHOHHBIC, IPOITYCKHBIE M MPEI0XPaHUTENILHBIC KIIAIaHbl, KOTOPbIE 00ECIIEYHBAIOT HEMEIEHHOE
HU3MEHEHHE pab0oYero AaBlICHHS;

- TUAPOYCUIIUTEIHN JIyUllle TOAXOAAT AJIsl pE3KH MaTepHaIoB YUCTOW BOJOM ¢ HEOOJIBIINM MOTPeOICHUEM
BOJIBI, a TIOPIIHEBBIE HACOCHI OOJIBIIIE TIOAXOIAT JUIsl a0pa3suBHOM Pe3KH C OOJIBIINM PacX0a0M BOJIBI.

3akarouenue. B pesynprate aHanum3a ABYX CHCTEM I'€HEPHUPOBAHHUS BHICOKOTO JIABJICHHS C MOPIIHEBBIMU
HAacoCaMH U THIPOYCHIIMTENIEM YCTAaHOBIIEHO, YTO 3TH CHCTEMBI MMEIOT BBICOKHE paboune xapakTepuctuku. OHu
MOTYT HaJEXKHO paboTaTh IUIMTEIBLHOE BPEMs, TCHEPUPYs BBHICOKOE padouee AaBICHUE MPU MPHEMIIEMBIX JKC-
IUTyaTal[MOHHBIX PACX0/ax.
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DESIGN FEATURES OF HIGH-PRESSURE DEVICE FOR WATER JET MACHINING
Z. KRAJNY, M. HORVAT

Constructional peculiarities of the device for water jet machining are demonstrated. It is shown, that the
type of a high-pressure device for water jet machining depends on its purpose. Technical potential, application
areas and the advantages of some constructive decisions are analyzed, which are the object of the given re-
search. As a result of the analysis of two systems of high pressure generation with piston pumps and a hydraulic
booster it has been found out that these systems have high operational characteristics, they can work safely for a
long period of time, generating high working pressure at acceptable operating costs.
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