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(57) Yso0peTenue 0THOCHTCA K MAIMHOCTPOCHHIO, B YACTHOCTH K IHPABTIMECKUM MAIIMHAM 0GBEMHOTO BHITECHEHI,

U MOXET OBITh HCIIONBb30BAHO IIPU H3TOTOBICHWH M OKCILUTyaTallid OIHOBMHTOBBIX TEPOTOPHBIX HACOCOB,
MIpefHa3HaYEHHBIX AJIsI HAOPHOTO TPAHCIIOPTHPOBAHUS U HO3MPOBAHHS TEXHONOTHYECKHX COCTABOB B PA3IMYHBIX
OTpPacisIX MPOMBIIUICHHOCTH. TeXHWYECKUH pe3yabTaT H300pPETEHUs] XapaKTepU3YeTCsl M3HOCOCTOMKHM TOYHO
TUTEIM poTopoM (1) ¢ romoBkod (3) MOBBINIEHHOW MPOYHOCTH, YBEIHMYEHHBIM pabounMm pecypcom portopa (1),
YHUBEPCAIbHOCTBIO IPUMEHEHUS, SKOHOMUIHOCTBIO POU3BOICTBA U BBICOKOH HAa€KHOCTBIO B 3KCIITyaTaluu. Potop
(1) onHOBHMHTOBOrO HAcoCa BBIMONHEH TOYHO JIMTHIM M3 W3HOCOCTOMKOIO CIJIaBa C MpeIeTbHBIMH OTKIOHEHHUSMU
JEeHCTBUTENBHBIX Pa3MEPOB OT HOMHUHAJIBHBIX Pa3MepoB poTopa (1): fnameTpa, 1mara, SKCLIEHTPUCUTETA U OTKIIOHEHHS
npsMoiMHeHocTH ocu potopa (1), He npessimatomumu 0,1-0,5 3HaueHus BenuuuHBl Hatsara porop (1) - crarop
(4), npuuem noBepxHOCTh poTopa (1) Ha mIyOuHy He MeHee 1 MM HMMeeT M3HOCOCTOMKYIO JHUTEHHYI0 KOpKy (6)
HOBBIILICHHOH IJIOTHOCTH, TP 3TOM JHaMETP OKPYXKHOCTH MONEPEYHOro cedeHus poropa dpoT u mar poropa Spot
HaxomATcs B cooTHomeHuu dpot:Spot ot 1:0,5 mo 1:3, a skcieHTpUCUTET poTopa € U dpoT B COOTHOIICHUH OT 1:2,85
1o 1:10. TIpu HeoOGX0AMMOCTH BHHTOBAsI OBEPXHOCTH (2) portopa (1) BEINONHEHA MHOT03aXO[HOM W KOHHYECKOH.
Tonoska (3) poropa (1) uMeeT TBepIOCTh HIKE TBEPAOCTH BUHTOBOM moBepxHOCTH (2) portopa (1) na HRC10-20
eIVHUL 110 1Kase PokBeluta, BEINONHEHA B JOpME yCEUEHHOr0 KOHYCa, IPOpe3b IUINIEBOM KaHaBKHU (7) HAXOANUTCS
B ITOCKOCTH, TIPOXOJISIIIIEH 110 JINHUH, COSANHSIONIEI reoMeTpHIeCcKHil IeHTp Tonepeynoro cedenust O poropa (1) u
ock Bpamenust O; poropa (1). Porop (1) BbInoiHEH U3 H3HOCOCTOHKOTO CaMO3aKaINBAOIIEr0Cs U3 JINTOTO COCTOSTHUS
cIuIaBa, a roioBka (3) potopa (1) - u3 gpyroro Gosee BSI3KOTO CIUIaBa, IPEUMYILECTBEHHO CTAILHOTO.
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MIIK F04C 2/107
POTOP OJTHOBHUHTOBOI'O TEPOTOPHOI'O HACOCA
OBJIACTh TEXHUKU, K KOTOPOV OTHOCUTCS U30OBEPETEHUE

H300peTeHne OTHOCUTCS K MAalIMHOCTPOEHHIO, B YACTHOCTH, K THAPABINYECKAM MaIIHHAM
00BEMHOT0 BBITECHEHHS, 1 MOXET OBITh HCHONB30BAaHO IPH HM3TOTOBJICHHH H SKCIUTyaTalldH
OJJHOBHHTOBBIX T€POTOPHBIX HACOCOB, NPEIHA3HAYECHHBIX I HAIIOPHOTO TPAHCIIOPTHPOBAHHS M
JO3UPOBAaHUS pA3IMYHBIX TEXHOJIOTHYECKHX COCTaBOB B CTPOUTENBHOH, TOPHOPYIHOMH,
HeQTeXUMUYECKOH U APYTHX OTPACIISX HIPOMBIILIEHHOCTH.

I[MPEAITOCBUIKU CO3JAHMA N30BPETEHUA

Ilo mpuHIUNY neHCTBUS TepOTOPHBIH ONHOBUHTOBOH HAcOC OTHOCHTCS K OOBEMHBIM
POTOPHBIM THIPOMALIHHAM, KOHCTPYKIIHS KOTOPBIX MO3BOJISIET perynupoBaTh
IIPOU3BOJMTENBPHOCTE Hacoca 0€3 IoTepH HOMMHAIBHOTO JaBicHHA.  Paboume opraHel
IpENCTaBISIOT COO0M BUHTOBYIO NIapy ¢ BHYTPEHHUM IMKJIOMAATBHBIM 3aLlEIIEHUEM, COCTOSIILYIO
U3 poTopa H cTaropa. POTOp BBINONHEH B BHIE JICBOH MIIH NMPaBOH CIHPATH C 3aJaHHBIM IIaroM
CIIUpaiy, a KpaTHOCTh IIAroB BHTKOB CIHpPAIH ONIpeJeisdeT MIMHY poTopa. I'eoMerpuyeckuii
IIEHTP [OIEPEYHOr0 CEUYEHUs POTOpa CMEIIeH OTHOCHTEIBHO OCH BPAIICHHS POTOPa HA BEIUYUHY
sKcieHTpucutera. Paboyast moBepXHOCTh cTaTopa MpeAcTaBiseT coboi BUHTOBYIO IOBEPXHOCTH C
3aXOHOCTBIO HA OOHY €OWHHULY Oonblle, 4eM 3aXOAHOCTh pOTOpa, W C INaroM B JBa pasa
GonplunM 1ara cripamd  poropa. Ocu 060MME! cTaTopa ¥ pOTOpa CMELIECHB! TAK)XKe Ha BEIHYHHY
dKCHeHTpUucuTera. [IpH BpallleHHH pOTOpa €ro reoMEeTpHUYecKas OCh BpAIAETCSs BOKPYT OCH
craropa N0 OKpPYXHOCTH. POTOp OCymIecTBIS€T IJIaHETapHOE IBI)KEHHE OTHOCHTENHHO OCH
cratopa. PoTop M cTatop MMEIOT pa3HYIO 3aXOJHOCTh W IIO BCell JumHe o0pa3yloT 3aMKHYTHIE
KaMepbl, OrpaHWYCHHbIC JIMHUSAMH KX KOHTaKkTa, OOBEM KOTOPHIX  OIpPEAENAeTCS
OKCHEHTPHCHTETOM M IIaroM portopa. [IpH BpalieHHH poTOpa  KaMepsl, 3allOJHEHHBIE
IIepEeKaYuBacMbIM PacTBOPOM, HEIIPEPHIBHO MEPEMEIIAIOTCSI POTOPOM 110 BUHTOBOH JIMHUH BIOJB
ocu 0oGOMMBI OT BcachIBalOIIEH ITOJIOCTH Hacoca K HarHeTaTenpHOH. Hammdue smactHuHO#H
000iMBI TO3BOJIIET IIE€peKaunBaTh aOpa3sUBHBIE PACTBOPHI C TBEPABIMH HAIIOMHUTEISIMH U
ACKITIOYaeT 3aKIMHIBAaHHE POTOpa B CTATOPE.

Jlns obecrieueHus: TepMETHYHOCTH Kamep, 06pa30BaHHBIX CONPSYKEHHBIMU IIOBEPXHOCTIAMHU
poTopa M cTraTopa pa3sMep HOINEPEYHOro CEYeHUs pOTOpa BBIIOIHAECTCS HEMHOTO OOJBINNM, YeM
COIIPSDKEHHBIM pa3Mep MOJIOCTH cTaropa. PasHMIA UaMETPOB IONEPEYHBIX CedeHuit poTopa dy, U
cratopa d¢; XapaKTEepU3YIOTCS IEPBOHAYANBEHEIM HATATOM O¢:

0 = dp'dcT .
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BenuuuHy Hardra BEIOMpAIOT ¢ y4eTOM DU3UYECKUX CBOKCTB MEPEKaYMBAEMON JKHIKOCTH,
pasMepoB pabo4yMX OpraHoB BHHTOBON Napbl, HEOOXOAUMOrO JaBJE€HHS Ha BBEIXOJE HAcoca,
TOYHOCTH H3TOTOBJICHHS DOTOpa M CTAaTOpa, MOAYJA YNPYTOCTH M TBEPAOCTH 3JIACTHYHOTO
MarepHaina cTaTropa.

OCHOBHBIMM ~ IapaMeTpaMH, ONpPENEISIONMMH SKCIUIyaTAUMOHHBIE XapaKTEpPHCTHKH
OHOBHHTOBBIX HaCOCOB, SIBJIIOTCS AuaMeTp dp, mar S, ¥ SKCHEHTPHUCHTET POTOpA €, HATAT Naphl
poTop — cratop &¢. YKazaHHEIE IapaMeTphl ONpeNeioT KOHpUrypamuio paboumx OpraHoB H
00beMOB  3aMKHYTHIX KaMep. IIpOH3BOAHMTENBHOCT HACOCA 3aBHCHT OT OGBEMAa 3aMKHYTOM
Kamepsl ¥ 4hcia 000pOTOB POTOpa, a pa3sBHBAeMOE AABJICHHE HAcoca OT KOJNHYECTBA IIATOB
(cryneneif) craropa. BemwumHa OSKCHEHTpHCHUTETa JIAMHTHPYET pasMep TBEPHOH YaCTHIIBI
pactBopa, mpoxonsmie 6e3 3aKINHIBAHUS Yepe3 KaMepy BUHTOBOM mapsl. [1,2]

HauOosnee monmuyio KapTHHY BIMAHHS NEPEUHCICHHBIX IapaMeTpOB Ha KOH(HIYpalMio
portopa JaeT cooTHomeHue dp : Sy MaMeTpa OKpYXHOCTH IIONEPEYHOro cedeHus poropa dp H
mara poropa Sp, a Takxe COOTHomeHHE e: dp OSKCUEHTPHCHTETA pOTOpa € K JUAMETPY €ero
TIONIEPEYHOT0 ceueHus dy,.

M3BecTeH pOTOp OJHOBMHTOBOrO Hacoca IO NareHTy [3], COracHo KOTOpoMy B
OZHOBHHTOBOM HACOC€ JMaMeTp OKPYXHOCTH IOIEPEYHOrO CEYCHHsS POTOpa H Imar poropa
HaxomsTes B cooTHOwEHuH dp:S, 0T 1:2,5 110 1:3, a SKCHEHTPUCHTET POTOPA € U JUAMETP POTOpa
d, B coornomenun e: d, ot 1:5 mo 1:6.

BunTOBBIE MAapel C POTOpPaMH, I€OMETPHYECKHE MApaMeTPhl KOTOPHIX BBIAEPXKAHBI B
M3BECTHBIX COOTHOLICHMSX, BHICOKONPOU3BOMUTENBHBI U IPUMEHSIIOTCS JUIS IEPEKaYKH GOJNBIIMX
00bEMOB KHMIKOCTH ¢ MENKHMHM abpasHBHEIMH uacTuiamu. COTNIACHO MATEHTY KOHCTPYKIAS
poTopa ¢ MATHKPATHBIM MPEBLILICHHEM AHAMETPa POTOPa Haj SKCUEHTPHCHTETOM II03BOJISET
HOJTyYUTh MaKCHMAIBHYIO IPOU3BOJUTENLHOCTh HACOCa ¢ MUHUMAIBHOM BHIGOPKO# MeTaia mpH
H3TOTOBJICHUH POTOpA.

HemocTarkoM H3BECTHOTO TEXHHUYECKOTO pEINEHMs SBIAETCS TO, YTO COOTHOUICHHE
AUAaMETpa OKPY’KHOCTH IIONEPEYHOTO CEYeHHs poTopa M mara potopa dp:S, ot 1:2,5 mo 1:3
ABJIACTCA  y3KO-HHTEPBAIBHBIM, OTPaHHYMBACT O0JACTh KOHCTPYHPOBAHHMS M 3KCIUTyaTalUH
BHHTOBBIX HAaCOCOB JUIs Ipyrux obnacted mpuMeHeHHs. K npuMepy, H3BECTHOE COOTHOIICHUE HE
TIO3BOJIIET CKOHCTPYHPOBATh M M3rOTOBHTH KOMIIAKTHYIO HEOONBIION JUIMHBI BHHTOBYIO Mapy
BBICOKOTO JaBieHWsA. JIIMHA CcTatopa ¢ TakAM COOTHOIIEHHEM YpE3MEPHO BenMKa. J{ns
M3TOTOBJIEHHS KOMIIAKTHBIX BHHTOBBIX Iap BBICOKOTO JABNEHHs COOTHomeHHe dp:S, IODKHO
OBITH TOpa3o HUKE.

JpyruM HeoCTaTKOM H3BECTHOrO TEXHHYECKOIO PELICHHS, KaCAIOMErocs KOHMUTYpaIiH

poTopa, ABIACTCA TO, YTO Y3KO€ 3HAYCHUEC U3BECTHOI'O COOTHOIIECHUS IKCHCHTPUCUTETA POTOpPA K



10

15

20

25

30

35

ero nuamerpy e:dp or 1:5 mo 1:6 orpaHmumBaeT BO3MOXHOCTH KOHCTPYHPOBAHHS BHHTOBBIX
HACOCOB JUIs LIMPOKOIO NPMMEHEHHS B CrienupHuIeckux obmacTax npoMselnuieHHocTH. K npumepy,
M3BECTHOE COOTHOLICHHME HE MO3BOJIET CKOHCTPYHPOBATh BUHTOBYIO Iapy HEGOJIBIIOr0 JHAMETPA
CTaTopa, CIIOCOOHYIO IPOKAYMBATH COCTABEI C KPYIHON abpa3uBHOM QpaKiyeii HAOJIHUTENIS.

UsBecren potop, pabodas MOBEPXHOCTH KOTOPOTO IpEACTaBiIieT cO0OM BHHTOBYIO
IIOBEPXHOCTh C 3aJaHHbIM IIAaroM CHHpPaJd B TE€POTOPHOM  OMHOBHHTOBOM HACOCE I
nepeKaYuBanys B3PBIBOONMACHBIX BemecTB [4]. CornacHo MaTeHTYy SKCHEHTPUCHTET POTOpa € H
dpor HaxonsaTcs B cooTHOomeHuH e:d =1:4,6 mo 1:5.2.

HenocratkoM poTopa ¢ COOTHOLIEHMEM JKCIEHTPHCHTETa pOTOpa K AHaMerpy e u d, B
MHTepBaiaX cooTHowmeHui e: dp =1:4,6 mo 1:5.2 sBisgercs To, YTO y3KOE 3HAYCHHE U3BECTHOTO
COOTHOIICHHS OrPaHMYMBAET BO3MOXHOCTH KOHCTPYMPOBAaHHS BHHTOBEIX HAcOCOB €
YIAYYLIEHHBIMH TEXHHUYECKHMH XapaKTepucTHKamu. K mnpumepy, M3BECTHOE COOTHOILIECHHE HE
IO3BOJIACT CKOHCTPYMPOBATh BHHTOBYIO Iapy HEOOJIBLIOTO KOHTYPHOTO AWAaMETpPa, CIOCOOHYIO
[POKa4YMBaTh COCTaBBI C KPYNMHOM abpasuBHOM (paKipeil HaOJHHUTEIS.

H3pecTen poTop 0JHOBUHTOBOTO MHOT03aXOAHOTro Hacoca [5], war T u cpeanuii auamerp
BUHTOBOH OBEPXHOCTH D, KOTOpOTo cBsA3aHbI cooTHOMEHHEM T/Dg, paBubM 1,5-3,5. 3BecTHOE
cootHomeHue mosbimaeT KIIJI MHOro3axomHBIX HAcoCOB ¢ KHHEMATHYCCKHM OTHOIIEHHEM
3axoaHocTH potop/ctatop oT 3:4 mo 9:10 mpu pabore ¢ ManoabpasUBHBIMH ILIACTOBLIME
KHIKOCTAMH (HE(TAHBIMU HPOAYKTaMH). B H3BECTHOM TEXHHYECKOM PEIICHHH HE IPECTABlICHA
AHpopManus 00 SKCIEHTPHCHTETE MHOT03aX0AHOr0 poTopa. IIpH MOBBHIIIEHHH KHHEMATHYECKOTO
OTHOIIEHUS 3aXOAHOCTH porop/cTatop OT 1:2 mo 3:4 SKCUHEHTPHCHTET POTOPa 3HAYMTENLHO
YMEHBIIIAETCA.

HenocTaTok M3BECTHOTO PEINCHUS COCTOMT B TOM, YTO COBOKYMHOCTH 3asBJISEMBIX
NPU3HAKOB r€OMETPHYECKHX N1APaMETPOB MHOT03aX0JHOrO HACOCa, 8 IMEHHO cOOTHOMmEHuUs T/Dqy
paBHbIM 1,5-3,5 ¥ KHMHEMAaTHYECKOTO OTHOLNEHHS 3aXOMHOCTH POTOp/CTAaTop OT 3:4 M BhIIIE
JeNaeT HEBO3MOXXHBIM TPAHCIOPTHPOBaHHE abpasUBHBIX COCTaBOB, COJEPXAIIUX KpPYIIHBIE
YaCTHIbl, BAHTOBOH Iapoil ¢ 3aJaHHBIM HEOOJBINIMM IuaMeTpoM cTaTopa. Jlis mepeKauuBaHus
BHIIICYNIOMSHYTBIX a0pa3sMBHBIX COCTABOB IPH HU3BECTHHIX COOTHOLICHHSX HEPAHOHATIHHO
BO3PACTalOT JHAMETP U METAIOEMKOCTh POTOpPa M OCOOCHHO JHAMETpP CTaTopa, YTO BJIEYET 32
co60# HENMpPONOPHHMOHAIBHbIE [IPOU3BOACTBEHHBIC H3IEPKKH M HEBO3MOXHOCTh HCIIONB30BAHUSA
BUHTOBOM Naphl yBeIMYEHHBIX rabapHTOB B KOHCTPYKIHUSX CTaHAAPTHBIX HacocoB. K ToMy xe
BpAIAIOIKACA poTOp GONBIIOH Macchl NPUBOANT K BO3HUKHOBEHHIO CHJIBHBIX BHOpalui u3-3a
HEHTPOOEKHBIX CHUJI, YTO SBJISAETCS NIPHYHHON HOMONHUTEIBHOTO OBICTPOro u3Hoca. [1]

OnHOBHHTOBBIE HACOCH B 3aBHCHMOCTH OT BHIa IEpEKavYHBaeMON cpeisl H Tpebyemoi

NPOM3BOJUTENLHOCTH Pa3jIM4aloTCs 10 CKOPOCTH BpAIllCHHS poTopa B crarope. Is mepexauku
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HE3arpA3HEHHON HePTH H cIaboBS3KUX JKHIKOCTEH HCHONB3YIOT HACOCH! C YaCTOTaMH BpAIleHHS
ot 1450 mo 3000 o6\muH. M3-3a BBICOKHX OKPYXXHBIX CKOPOCTEH BpalllEeHHS pPOTOpa B CTATOPE B
TaKMX Iapax YCTAaHABJIMBAIOT HEBBICOKUWH mNepBOoHadalbHBIA Hatar Bcero 0,1-0,3mMm. [Ina
IpEeOTBPAIlleHHs] MEXIYKaMEepHBIX IIPOTEYeK XHUIAKOCTH paboume OpraHbl TaKMX HacoCOB
U3rOTaBJIMBAIOTCA C BHICOKOM TOYHOCTBHIO Ha CIIEIMATEHOM BBICOKOTOYHOM 060Dy XOBaHHUH.

H3BecTeH pOTOp OAHOBUHTOBOTO I'€POTOPHOrO Hacoca, BHITOUYEHHBIH M3 INpOKaTa Ha
TOKapHOM cTaHKe.[6] BuHTOBas MOBEpXHOCTH POTOpa BEHIIOJIHEHA B BHJAE JIEBOW HJIM MPaBOi
CIIMpaI¥ C 33JlaHHBIM IIaroM. ['eoMeTpUdYecKHil HEHTp IONEPEeYHOr0 CEYECHHSI POTOpa CMEIICH
OTHOCHUTEINIPHO OCH BpAIllEHHs pOTOpPa Ha BEJIHMYUHY SKCICHTPUCHTETA.

HenoctatkoM H3BECTHOrO TOYEHOTO POTOpA SABJISETCA MBI paGoduil pecypc U BBICOKAS
CTOMMOCTH BCJICIICTBHE MCIIOJIB30BAHKS JOPOTOT0 CTaHOYHOTO OOOpYHOBaHMs, CIEIHAIBHBIX
pe3lOB, TEXHOJOTHMYECKHX MaTEpHAIOB U OOJBLIOH JUIHTEIBHOCTH Ipoliecca obpabotku. Porop
BBITAUMBACTCS U3 XOpomo oOpabaThIBaEMOro mpokara, I03TOMY BHHTOBasl IIOBEPXHOCTH POTOpa
VIMEET HH3KYI0 H3HOCOCTOMKOCTH, CPOK CIYXOBI Takoro poTopa IpH TpaHCIIOPTHPOBAHHH
abpasHBHEIX CpeJ| Upe3BhIUaiiHO Mall.

Jlis ToueHus poTopa Ha TOKApHBIX CTaHKaX MCHOJIB3YIOT 3arOTOBKH IIpOKaTa AUAMETPOM
6onee D=dp+2e paBHBIM CyMMe AHaMeTpa POTOpa U ABYX IKCUEHTPHCHTETOB. DKCIECHTPUCHTET —
3TO pacCTOSHHE MEXAY OCSIMHU MONEPEHYHOr0 CEYEHHS pOTOpa M OCHIO €ro BPAaIleHHs, HO 3TO H
ri1yOuHa, Ha KOTOPYIO HYXKHO yIAIUTh METAJUI C IIOBEPXHOCTH 3arOTOBKH IIPH MEXaHOOOpaboTKe.
V ToueHBIX U3 IPOKaTa POTOPOB HU3KHUH KO3 (GHUIMEHT UCIOIb30BaHuS MeTauia. C yBeTHYCHAEM
3KCLUEHTPUCHTETA POTOpa 00BEM METalIa, YXOUSLIEro B CTPYXKy, moxomuT mo 80%. IMpomecc
M3rOTOBJIEHUS pPOTOPOB € 3aXOOHOCTBIO BHINIE CMUHUIBI  JOMOJHHTENBHO  YCIIOXHSET
TEXHOJIOTHYECKHH mponecc u eme OoJjiee yaopoXkaeT MPOM3BOACTBO, T.K. TpeOyeT MpHUMEHEHHS
YHUKQJIBHOTO OOOpYyIOBaHHWS, IOMOJHHUTENBHBIX YCTPOHMCTB W CHELHAJIBHOTO PEXYIIEro
HHCTPYMEHTA.

JUIsi CHMKEHHS CTOMMOCTH POTOPOB OJHOBHHTOBBIX HACOCOB HUCIOJB3YIOT aIbTEPHATHBHEIE
METOJIBI HX ITPON3BOJICTRA.

W3BecTeH poTOp OQHOBHUHTOBOTO Ie€pOTOpHOro Hacoca. Pabouas moBepXHOCTH poTopa
IpeacTaBIdeT co00H BHUHTOBYIO IIOBEPXHOCTh C 3aJaHHBIM IIaroM CHOHPAIH, IOJNyYEeHHEIH
ruapohOpMOBKOM U3 TPyOHOM 3aroTOBKH maTeHt [7].

HenocratkoM H3BECTHOTO POTOpa SBISIETCS HH3KAs H3HOCOCTOMKOCTH W Malblif CpPOK
ciyObl IIPH TPaHCHOPTUPOBAaHMU abpasWBHBIX Cpel, TaKk KaK METaUl CTAJbHBIX TpyO He
HOJXOMMT IUIsl OTUX nenei. XOTd NpH MacCOBOM IIPOU3BOJCTBE TaKOW pPOTOP JOKEH HMEThH

HEBBICOKYIO CTOHMOCTB, 3aTpaTbl Ha H3rOTOBJICHHE cnenuagbHON OCHACTKH Bejaukd. U3 Tp}’GBI
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MOXHO C(OpMOBAaTH POTOP TOJIBKO C MAalbiM O3KCIEHTPHCHTETOM, KOTODHIM HE CmOCOOeH
IIPOKaYHBaTh KPYIHYIO a0pa3sUBHYIO (paKIHIO HAOJHHUTEIS.

W3BecTeH poTOp OZHOBHHTOBOI'O FEpOTOPHOTO HAacOCa ¢ BAHTOBOH paboydeil MOBEPXHOCTHIO
C 3aJIaHHBIM 1LIarOM CIMPAJH, OTIITAMIIOBAHHBIM M3 JIMCTAa B BUAC ABYX IIOJIOBHH, KOTOPEIC 3aTeM
cBapeHsl ¥ 00paboTaHbl 110 BCEH BUHTOBOM IOBEPXHOCTH poTopa. [8]

HezmocTaTkoM H3BECTHOTO POTOpA SBISETCS €I0 HEBBICOKAS TOYHOCTH, BCIIEICTBHE ITOBOJOK
MeTajlla IpU cBapke U 00paboTKe, HAJIMYKMS CBapHBIX IIBOB HA BUHTOBOM ITOBEPXHOCTH H MaJIOTO
CpoKa CiIyXO0BbI IPH TPAaHCIIOPTUPOBaHHK aOpa3UBHEIX CPEJl BCIEACTBAE HU3KOM H3HOCOCTOMKOCTH
JUCTOBOM cTayid. TEeXHHYECKH HEBO3MOXXHO OTIITaMIIOBATh POTOP M3 JIKCTa C OONBIIAM
9KCLIEHTPHCUTETOM, YTO OTPAaHUYMBAET 00JIaCTh MPHMEHEHHU.

Y OonplIMHCTBA NpoH3BOAMTENEH oOOOpyHOBaHUs Ha ©Oa3e OTHOBHHTOBEIX HAacOCOB
rabapuTHble pa3Mepbl BHUHTOBBIX Map CTaHAAPTHU3UPYIOTCS IO TpylIaM, pas3[elIeHHbIM II0
BEeJIMYMHE JHaMeTpa U IyMHe O0OHMBI cTatopa. BHYTpH ompeneneHHOM pa3MepHOH Tpymmsl
CTaTOpPOB CYLIECTBYET MHOXECTBO MOAHU(UKANHUH pPOTOPOB JUIS IOJYYECHHS BHHTOBBIX Iap C
Pa3NUUYHBIMK IPOM3BOICTBEHHBIMH XapaKTepUCTHKamu. Hampumep, Hambojiee IMpUMeEHseMas B
CTPOUTENLCTBE BUHTOBAs Iapa Mozenu D6-3, rae D —sT0 THIIOpa3Mep ctaTop ¢ auameTpoM 90MM,
nudpa 6 — SKCHEHTPHUCHTET B MUJUIAMETpaX, Iuppa 3 — KOJHYECTBO INArOB WM CTYNEHEH
craropa. J{nuHa craropa — 270mMm.

Cpenu npodecCHOHAIIOB CTPOUTENEH CUHTAETCS, YTO BHHTOBHIE ITapPHI IIPOH3BOJCTBA
xomnanun PFT gBnsiorcs myymmmm no AmMTeNBHOCTH cpoka ity Obl. IlepBoHadanbHbil HATAT
potop — crarop BHHTOBBIX ap PFT Haxoxutcs B mpenenax 2mm. [9]

JUis TpaHCTIOPTHPOBKY abpa3sHBHBIX LIUIAMOB, CYCII€H3HM, MYJbI, T'YCTHIX CTPOUTEIBHBIX
cMecel, ecYaHO-IIEMEHTHBIX M INTYKaTypHBIX PacTBOPOB, LINATICBOK, COAEPKAIMX BHICOKHI
IPONEHT a0pa3MBHOIO HAMIOJHUTENS B BHE 3€PHUCTOTO U MOJIOTOTO KBapUEBOr'o IeCKa, KOPYH/IA,
I1aKa, CTEKJIOBOJIOKHA HIIH MHKpoc(ep HMCIONB3YIOT OJHOBHHTOBHIC HACOCHI, BHHTOBBIE Iaphi
KOTOPBIX DPacCYMTaHbl Ha paboTy C OIpeleNeHHON NPOW3BOJUTEILHOCTBIO H C PacTBOpaMH
onpezeneHHol ¢paknun HanonHUTeNA. Ha 6a3e 0{THOBHHTOBBIX HACOCOB CO3/IaHbI HITYKATYPHEIE,
MaJsipHbIE M INNATIEBOYHBIC arperaThl, pacTBOPOHACOCH], IEPEKAYHBAIOIIKME IIEHOOETOH W
TSDKEJIBIE MapKH O€TOHA, TOPKPET YCTAaHOBKH, YCTAHOBKH, 3aKaYMBAOIIHE MMECUYAHO-IEMEHTHBIHN
pacTBop B (yHIaMEHTHBIE CKBaXHMHBI, a TalOke MyNbTH(A3HBIE HACOCH. YacToTa BpalleHHS
poTOpa B CTATOpE TAaKMX arperaToB HEBHICOKa U konebnercs B mpenenax 150-400 o6\mun. s
3TMX LEIeH pasHbIE MPOU3BOJAMTENH HCIONB3YIOT MHOXECTBO MOAMGUKAIMIi BHHTOBBIX Iap
pOTOp/CTaTOpP OpPHIMHAIBGHOM pa3paGoTku. BuHTOBas mapa, NepeKauMBaromas aOpasHBHEIE
pacTBOpPHI IO JaBIICHHEM B JECATKH arMocdep, paboTaeT B TOKENBIX YCIOBHSX H ABISAETCS

H3HAIIBacMOH pacxoz[Hoﬁ 9aCTbi0 BHHTOBOI'O Hacoca. HpOI/ISBOI.ICTBO POTOPOB TOYCHHEM H3
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IpoKaTa IpeyCMaTPUBAET XOPOIIyro 00pabaTeIBaeMOCTh METAIAa POTOPa, HO IIPH 3TOM CTPajiaeT
HOCIEeqyIomas U3HOCOCTOMKOCTD. JIJ1sl MOBBIIEHHS H3HOCOCTORKOCTH M CPOKa CITY)KOBI TOYEHBIX
poTopoB B abpa3sMBHOH cpelie HCIONB3YIOT HAaHECEHHEe XpoMa, OOpHpOBaHHE BHHTOBOH
IIOBEPXHOCTH POTOPA, SNEKTPOILUIA3MEHHOE HAllbUIEHHE.

W3 narenta [10] u3BecTeH poTOp OMHOBHHTOBOTO 3a00HHOTO JBUTATENS, HMEIOMMi (opmy
CNIUPAJIbHOTO BHHTA H BBIIOJIHEHHBIA C KOPPO3HOHHO-CTOMKHAM H3HOCOCTOMKHMM IIOKPHITHEM B
BHIE TalbBAaHU4ECKOro xpoma. HemocrarkoM 3Toro poropa sBisercs Manblif paGouwmii pecypc,
BCIIEACTBHE HEBBICOKOH aAre3sMH XpoMa K pOTOPY H XPYNKOCTH IOKPHITHS H, KaK CIEICTBHE,
OTCJIOCHHS Pa3sHOPOJHOIO IO NPHUPOJE XPOMOBOI'O ITOKPHITHS OT MOBEPXHOCTH CTAIBHOTO POTOpa
B Mpolecce dKCIuTyaTanuyu. HeBO3MOXXHO HaHECTH XpOM TONIIMHOK Oonee ABYX-Tpex HeCATHIX
noner  MumuMmerpa. CrojkHa TEXHONOTHS HAaHECEHMS: IpelBapuTenbHas 00paboTka,
XpomupoBanue, ¢uaHIIHasg o6paboTka. Hu3ka H3HOCOCTOMKOCTH XpPOMOBOTO IOKPBITHS B
abpa3sMBHBIX CpeZlaX ¢ BEICOKMM IIPOIEHTHBIM COAEPKAHHEM TBEPABIX YACTHII.

M3BecTeH poTop U Crocob MOIydYeHU TOBEPXHOCTH POTOPa OAHOBHHTOBOTO FEPOTOPHOIO
Hacoca HanbuleHueM. [11] |

VYIpo4yHeHHBIH C/IOH BHHTOBOHM ITOBEPXHOCTH POTOpa HMEET BBICOKYIO TBEPHOCTb, HO
HEBBICOKYIO M3HOCOCTOMKOCTD B aOpa3sHBHBIX, HAIIPHMEP, CTPOMTENBHBIX pacTBOPAX M3-3a MaJoH
TOJIIIMHBI IOKPHITHSA, ACCATHIE NOJHM MHUIUMETpA, NPU HUCTUPAHMH WIM OTCIOEHHH KOTOPOrO
IPOMCXOAUT OBICTPBI HM3HOC ITOBEPXHOCTH MSTKOTO CT&JIBHOTO POTOpa W B BHHTOBOW Iape
BO3HHMKAIOT MEXyKaMEPHBIE IIPOTEUKH H3-32 HapyIUeHHUs FepMETHYHOCTH Kamep, 06pa30BaHHBIX
CONPsKEHHBIMU ITOBEPXHOCTSIMH POTOpa M cTaropa. B kamepax Ha BBIXOJ€ BHHTOBOIO Hacoca
coznaercss gasineHue 15-30arM. Ilpu m3HammBaHMKM poTOpa BOJA 3aTBOPEHHS LIEMEHTHOIO WM
IITYKaTypHOrO PacTBOpa OTXKUMAETCS OT TBEPAOro HANONHHUTENS M 9Yepe3 BO3HHKIIHE 3a30pHI
IepPEeTeKaeT W3 KaMmephl B KaMepy BHHTOBOH Haphl. TpaHCHOPTHpYeMBI pacTBOP TepseT
T'OMOT€HHOCTh U CTAaHOBHTCS HenpnfonHHM JUIs JAJIbHEHIIEro MCIIOJIb30BAHUS, BUHTOBAsA Mapa
HA4YMHAET «IIEBATh BOJIO¥» U TpeOyeT 3aMeHEI.

UsBecten moporocrosmuit ¥ JeUUIUTHBII H3HOCOCTOMKHIF mpokar. IIpomecc ToueHHs
poTopa W3 TaKOro MpOKara — JOpor, JUIMTEIEH H TPYNOEMOK, a POTOPHl HMEIOT BBHICOKYIO
cToUMOCTh. [103TOMY IpHOTH3UTENBHBIE 3aTOTOBKH POTOPOB M3 M3HOCOCTOMKHX CILIABOB CTAIH
U3rOTaBIIMBATh JIMTHEM, OTXKHUIaTh JIUTHE JUIS CHHOKCHHUS TBEPAOCTH U OOJIETYEHHs] MEXaHUYECKOH
06paboTku poTopa, a 3aTeM 06pabaTHIBATE.

HauGonee OnM3KMM K TIIpeularaeMoMy H300PETEHHIO TEXHMYECKHM pELIEHUEM,
BBIBIICHHBIM B Ka4eCTBE IIPOTOTHIIA, SBISECTCS POTOP OJHOBHHTOBOTO T'€POTOPHOTO HACOCA,
M3TOTOBJICHHBIA JIHITREM H3 H3HOCOCTOHKOro criasa.[12] PoTop H3roTaBNIHMBAaIOT, OTIHBas

M3HOCOCTOWKHHA METAJUIMYECKHH CTEPXKEHD B (hopMe poTOpa ¢ BHHTOBO# BEIEMKOM, 00pa3oBaHHOM
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Ha Hapy)XHOH IOBEpXHOCTH moiydacMoi ommBKU. [lomydeHHas oTnMBKa HMMeET HapyKHBIH
JMaMeTp, NPEeBBIUAIONIMIA NMPUMEPHO Ha OIHY BOCBMYIO JIOMMa KOHEYHEIE pa3Mephl poTopa.
3ajaercs mpuryck Ha oOpabotky Oonee 3mm. IlpumeHsercs oOblyHas nuTeiHAsS TEXHOJIOTHS
3aUBKH MeTajula B IiecyaHsle (opMEl, cobpanHble w3 IByx mnomydopMm. Tounocth cOopku
JUTEHHBIX NONyGOpM OKOJIO MHUILIMMeTpa. B Mecrax pazsema Mozaenb-opMa Ha OTIMBKAX
o0pa3yroTcs 3aMBBI WM JINTEHHEN 06101, B KadecTBe albTepHATHBEI IO IIATEHTY, POTOP MOXKET
ObITH CHauajlla OTJIUT B ¢opme mpsMoro Kpyrioro crepxssa. Ho 3arem tpeGyercs OGosbine
BpeMeHH, 4T00b! 06paboTaTh OTIIMBKY A0 TpeGyeMoit koHpurypauuu potopa. Koneunsle pasMepsl
U 1Iar poTopa Mo MpOTOTHUILY MOIYy4YaroT Ha 3Tare MeXaHu4ecKoli o6paboTki Ha TOKapHOM CTaHKE.
Porop oTnuBaloT u3 HM3HOCOCTOMKOro 4uyryHa THna Huxapa, KOTOpHIH O4YeHb TPYIOHO
obpabaTbiBaeTCs AaXe B OTOXOKEHHOM COCTOSHHH. [l CHMIKCHHS TBEPIOCTH OTJIMBKH H
obneruennss 06paGaThHIBAEMOCTH IIPUBOJUTCA PEXHM MJIHTEIBHOTO BBICOKOTEMIIEPATYPHOTO
OTXKMTa OKOJIO 22 4acoB ILTIOC MEUIEHHOE OCTHIBaHUE OTIHBKU B OTKPHITOH neun. [lnsa o6paborku
JMTOr0 POTOpa MpEeANaraloTCs ClelHalbHble KepaMHYEeCKHe IUIACTUHBI M MapK BBICOKOTOYHOIO
CTaHOYHOro 06opynoBaHus. OTMEYEHO, YTO BCIEACTBHE IPHMEHEHHS H3HOCOCTOMKOIO CIIIaBa
CTOMKOCTh pOTOpa B aOpa3suBHBIX CpeJax MOBHINIAETCS IO CPABHEHUIO C TOYEHBIM M3 OOBIYHOTO
IIpOKaTa.

HenoctarkoM H3BECTHOTO JIUTOTO pPOTOpA, B3ATOrO 3a NPOTOTHI, SBJISETCS HEMOIHOE
YICTIOJIb30BaHKE BO3MOXKHOCTH MOBHIIIEHUS H3HOCOCTOMKOCTH JIMTOTO CILJIaBa, BBICOKAsk KOHEYHAs
CTOMMOCTb BCJICACTBHE OOJIBINON UIHTENHHOCTH U TPYHOEMKOCTH IIPOIlecca H3TOTOBJICHHS H
HEOOXOAMMOCTH HCIOJIB30BaHUS JOPOrOr0 CTAaHOYHOTO OOOPYNOBAHHS U CHELHAIBHBIX PE3LOB
JUIL TOJIydEeHHS HOMMHANBHBIX pa3sMepoB poropa. [locne JuTBS IOJY4alOT HETOYHYIO
NpUOIU3UTENBHYIO JIUTYIO 3alOTOBKY POTOpa M3 HM3HOCOCTOMKOrO M IUIOX0-00pabaThIBaEMOro
CIuiaBa ¢ OOJIBIIUM 3apaHee 3aJI0KEHHBIM MPHUITYCKOM Ha 00pabotky. BenencTeue obs3arenbHOM
MeXaHOOOpabOTKH H3-3a HETOYHOCTH JIUTOM 3arOoTOBKM Cpe3acTCs CaMBlii HM3HOCOCTOMKHE
TIOBEPXHOCTHBIA CIIOH OTJIMBKH — JINTCHHAss KOpPKA, H CHIDKAETCs KOI(PQHUIMEHT HCIOIb30BaHUs
metaia. [lordaTue nureliHON KOpKH B HcTOuHUKe [13].

B npomecce paGoThl BHHTOBOM mapbl IPOHUCXOAWUT MOCTENEHHBIA M3HOC BHUHTOBBIX
HOBEPXHOCTEH poOTOpa M CTaTopa, IpHYEM CTENEeHb H3HOCA 3aBHCHT OT IPOTUBOJABICHHS B
TpyBONIpPOBOJIE MOAYN MaTepHaa (BBICOTH H JATbHOCTH MOJAa4d) M aGpasHBHOCTH COCTaBa, a C
ApPYroi CTOPOHBI OT M3HOCOCTOMKOCTH BUHTOBOM Iaphl, B YaCTHOCTH poTopa. Bcnencreue u3noca
JMaMeTp MOTIEPEYHOr0 CEYECHUS POTOpa YMEHBIIASTCS, a THaMeTp CONPSDKEHHOM HOJIOCTH CTaropa
YBEIMUMBAETCS, CHW)Kas BEJIMYMHY HATIra MEXIY POTOPOM H CTaropoM. B onpenesieHHBI
MOMEHT TE€pPMETHYHOCTh KaMep BHHTOBOM Hapsl HapyIIaeTcs, BO3ZHUKAIOT MeEXITyKaMepHBIE

TNIPOTEUKH, CHIDKACTCA AABJICHUC ITOJIaYH, U IIapa HAYUHACT IIPOITYCKAaTh BOAY.
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JU1A NOBBIIEHUS HW3HOCOCTOMKOCTH POTOpPH! BHHTOBBIX HAacOCOB, TPaHCIOPTHPYIOIIUX
abpasuBHBIE PaCTBOPEHI, 3aKATUBAIOTCS A0 BHICOKO# TBeproctd nopsiaxa 56-62HRC mo Poksemny.

W3 u3BECTHOrO YpOBHS TEXHHKH KpPOME H3HOCA BHHTOBOH IIOBEPXHOCTH pPOTOPHI
OJHOBHHTOBBIX HAaCOCOB BBIXOJT M3 CTPOS H3-32 IOJIOMOK TOJIOBOK, IEPENAIONIMX BpamicHHE
pOTOpY OT NMPUBOJHOTO Bajia ABUTATeNsd. B CTPOUTENBHBIX arperarax B OCHOBHOM NPHMEHSIOTCS
T'OJIOBKH C IIPOPE3BIO, a PopMa roIOBKH UMEET IIIHHAPHIECKYIo hopmy[9].

[onoBka poropa, ocnabiieHHas NUIMIIEBOM KaHABKOU, HE BBIIEPXKHBAET YPE3MEPHHBIX
Harpy30K ¥ JIOMaeTCs [10 MECTY ITPOPE3U U3-3a KOHLEHTPALUH HaNpsKESHUH.

HenocratkamMu M3BECTHOrO ypOBHS TEXHHUKH SBJSIOTCS HENOCTATOYHEIM paboumii pecypc
pPOTOPOB OJHOBHHTOBBIX HAcCOCOB, HU3KHU KOIP(UIHMEHT HCIONB30BAaHHUSA METAJlIa, BHICOKAS
KOHEYHAss CTOMMOCTh H3ZENHs BCIEACTBHE OONBINON JIMTENBHOCTH U TPYNOEMKOCTH Ipolecca
H3TOTOBJICHUS, HEOOXOAMMOCTH IIPOBEACHHUS TEXHOJOIMYECKHX OIepalyif UIUTETHHOTO
BBICOKOTEMIIEPATYPHOIO OTXKHTa, UCTIOIB30BaHU JOPOroro METALIOPEKYIEro o60pyIoBaHUS U
CNEUAIBHBIX PE3LOB 1A IOJMy4eHUsS] HOMUHAJIBHBIX Pa3MEpPOB POTOpa, HEPAIMOHAIBHBIX 3aTpaT

JICKTPOSHCPTHUH U TCXHOJIOTHYUCCKUX MaTCpHAIIOB.

PACKPBITUE CYIIIHOCTU U3OBPETEHHA

B ocHOBy wu300peTeHHs TOJIO)KEHa TEXHHYECKas 3aJaya pacliupeHus oOyacTH
NPUMEHEHUS, MOBBIICHUS HAJCKHOCTH M CpOKa CIyXObl POTOPOB OJHOBHHTOBBIX I'€POTOPHBIX
HacocoB, INpPeJHAa3HAYCHHBIX JUIS HAIOPHOTO TPAHCHOPTHUPOBAHUS H JO3UPOBaHHUS abpasHBHBIX
COCTAaBOB, & TAKXXE CHUXKECHMS CTOMMOCTH ITPOU3BOACTBA U SKCIUTyaTallil HaCOCOB.

Texuuueckuii pe3yapTaT H300pETEHHUS 3aKIIOYAETCS B CO3MaHHU 00BEKTA — KOHCTPYKIHH
pOTOpa ¢ HOBBIM KOMIUIEKCOM KOHCTPYKTOPCKHX ITapaMeTpoB U GU3HIECKHX CBOHCTB.

CymHOCTh H300peTEeHNsI BBIpaXkaeTcs HOBOM COBOKYITHOCTBIO IIPU3HAKOB, HEOOXOIUMBIX U
JOCTATOYHBIX Ul OCYINECTBJICHUS M300pEeTeHHS C JOCTHXXEHHEM YKA3aHHOTO TEXHHYECKOTO
pesyiapTaTa B peannu3oBaHa TEM, YTO POTOP OJAHOBHHTOBOIO IE€pPOTOPHOTO HAcoca, OTIUTHIA U3
M3HOCOCTOMKOIO CIUIaBa, COAEPXALIW BHHTOBYIO INOBEPXHOCTHP B BHJAE JIEBOM WM IIPaBOM
CIHpaJM ¢ 3aJaHHBEIM IIAaroM CIMPald M TOJOBKY pPOTOpa, MEpPENalollyl0 BpaLICHHE POTOPY,
TeOMETPUYECKMH LIEHTP IIONEPEYHOIO CEUEHHsS KOTOPOTO CMEMIEH OTHOCHUTEIBHO OCH €ro
BpallleHHs Ha BEJIIMYHHY OKCLEHTPHCHTETA, a KPaTHOCTh INAaroB BHUTKOB CIHUPAIN COpa3MepHa
JUIAHE POTOpa, YCTaHABJIHMBAEMOI'O C HATATOM B 3JIACTHYHBIA CTATOp HACOCAa M COBEPINAIOMIETO
IUTAHETAPHOE  JBMDKEHHWE II0 BHYTPEHHEH BHHTOBOM IIOBEPXHOCTH CTaTopa, COIVIACHO
n300pETEHNIO, POTOP BBIIONHEH TOYHO JIMTHIM, C MPEAEbHBIMH OTKJIOHEHUSMH NEHCTBHTEIBHEIX
OT HOMHHAJIBHBIX pasMEpPOB pPOTOpa: JAHAaMETpa, IHara, SKCIEHTPHUCUTETA W  OTKIOHEHHS

IPSMOJIMHEHHOCTH OCH poTOpa, He npeppimaromuMu 0,1-0,5 3HaYeHUs BEIMYMHEI HATATA POTOP —
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CTarop, a IOBEPXHOCTh POTOpa Ha IIIyOMHYy HE MeHee IMM BBHIIOJNIHEHA C H3HOCOCTOMKOM
JIATEHHON KOPKOM IIOBHIICHHOM IIOTHOCTH, INPH 3TOM JHAMETP OKPYXHOCTH MONEPEYHOrO
ceueHus poropa dpoT u mar poropa Spor HaxoAircs B cooTHomeHuH dpor : Spor ot 1:0,5 mo
1:3, a skcIeHTpHCHUTET poTopa € u dpoT - B cooTHOIIeHHH oT 1:2,85 no 1:10

B porope romoBka HMeeT TBEPIOCTH  HIDKE TBEPIOCTH BHHTOBOH IIOBEPXHOCTH,
npenmyecTBeHHo Ha 10-20 equaun HRC no mkane Pokenna.

B porope ronoska BEIIOTHEHA B GOPME YCEUEHHOIO KOHyCa, OOJNBIINE JruaMeTp KOTOPOro
IPHIIETAET K BUHTOBOH IOBEPXHOCTH POTOpA.

B portope BHHTOBas cIHpalb UMEET, 10 MEHBIIEH Mepe, OUH 3aXO0/.

B porope BHHTOBast IOBEPXHOCTH UMEET KOHYCHOCTb.

PoTOp BBINOJIHEH M3 H3HOCOCTOMKOIO CaM0O3aKaJIMBAIOIIETOCS U3 JIATOT'O COCTOSHHUS CILIaBa, a
rOJIOBKA POTOpA BHINIOJIHEHA U3 APYroro 6osee BI3KOTro CIjIaBa, IPEUMYINECTBEHHO, CTAILHOIO.

B potope mpopess IUINNEBOH KaHABKH IOJIOBKH BBHINMOJIHEHA B IUIOCKOCTH, IPOXOJAIIEH MO
JIUHUH, COCJIUHSIONECH MeOMETPUYECKHH LIEHTP MOIEPEYHOTO CEYECHHS POTOpa U OCh BpAlICHHS
poTopa.

JlocTuraeMeiii HOBOM KOHCTPYKIHEH pOTOpa OIHOBHHTOBOTO T'€POTOPHOrO Hacoca
TEXHUYECKHH pe3ynbTaT - 3T0 0Oojiee H3HOCOCTOMKAs IOBEPXHOCTH pPOTOPa, B TOM YHCIE
MHOI'03aXOJIHOTO, T'OJIOBKAa pOTOpa IOBBIIICHHOM IPOYHOCTH, YBEJIMYEHHBIM paboumii pecype,
cTabMIbHOE JaBlI€HHE H IIPOM3BOMHUTEIBHOCTH TEPOTOPHOIO HACOCA, BHICOKAS HAAEKHOCTD,
YHHBEPCANLHOCTh IPUMEHEHH S, S5KOHOMUYHOCTE ITPOU3BO/ICTBA H SKCILIyaTaIlVH.

HoBasi COBOKYIIHOCTB CyINECTBEHHBIX IIPU3HAKOB H300PETCHHUS HE CIIEAYET ABHBIM 06pa3soM
U3 U3BCCTHOrO YPOBHS T€XHHKH. ClIeIOBATENbHO, 3aiBISEMBIH POTOP COOTBETCTBYET KPHTEPHUIO
"H300peTarenpekuil ypoBeHs".

I[TOAPOBHOE OITMCAHUE ITPENIIOYTUTEJIBHOI'O ITPUMEPA
OCYHIECTBJIEHUSI U3OBPETEHUA

Hyist mydiiero nmoHMMaHWs H300pETEHHS OHO MOSCHSETCS 4YepTekamd, Tie Ha ¢ur.l.a
Ipe/CTaBieH OOmMi BHI BHHTOBOHM IIapel POTOpP-CTATOp B AKCOHOMETpUH, a Ha ¢ur. 1.6
n300paxceH MONEPEUHEI pa3pe3 BUHTOBOM MapHl.

Ha ¢ur.2 — xondurypanus poropa ¢ cootHomenueM d,:S, paBaoM 1:0.5 u cooTHOIIEHHEM €:d,
paBaOM 1:7.
Ha ¢ur.3 — xoudurypauus poropa ¢ coornomernneM dy:S, paBHoM 1:0.7 1 cooTHOmEHUEM €:d,
paBaom 1:2,85.
Ha ¢ur.4 — $poTo TOYHOMMTEIX POTOPOB CO CTAIBLHOM OIOBKOA.

Ha ¢ur.1.a 1o u3o6perennto potop 1 0HOBHHTOBOTO repOTOPHOTO Hacoca AuaMeTpoM dy,

BBITIOJIHEH TOYHO JIMTHIM U3 H3HOCOCTOUKOTO CIlJiaBa, COACPKUT BUHTOBYIO IIOBEPXHOCTDH 2 B BUjE
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JIEBOM WM TIPaBOH cHMpaiu C 3aJaHHBIM LIAroM S, ¥ TOJIOBKY 3 ¢ Hpope3bio 7, Nepealonyio
BpameHue poropy 1. I'eomerpuueckuii LeHTp MONEPEYHOro CeYEeHHs poropa | CMelneH
oTHOCHTENBHO OCH (-0 ero BpalllcHHs Ha BENHYHHY 3KCLIEHTPHUCHTETA €, 8 KPaTHOCTH IIaroB S,
BHTKOB CIIUpalK copasMepHa 1nuHe L poropa 1, ycTaHaBIMBaEMOro ¢ HaTArOM Oy B 3JIACTHYHBIH
cratop 4 no ¢ur.1.6 U coBeplIAIOIIEr0 IUIAHETAPHOE JABHXKCHHE 10 BHYTPEHHEH BHHTOBOM
nopepxHocTH 5 craropa 4. CornacHo u300pereHHIo, porop | OTIMT TOYHBIM JIHTBEM C
IpeebHBIME OTKIIOHEHHMSMH OT HOMHHANBHBIX pasMepoB portopa 1: muwamerpa d, , mara S,
3KCLEHTPHUCHTETA € H OTKJIOHCHHUs IIpaMonxHelHocTH ocu 0-0 potopa 1, He mpesbimaronumu 0,1-
0,5 3Ha4eHNs BeNW4YMHBI HaTATa O9 poTopl — cTaTop 4 , a BUHTOBAs NOBEPXHOCTH 2 poTopa 1 Ha
rnyOuHy He MeHee IMM MMeeT mOKa3aHHYI0O Ha (ur.1.6 H3HOCOCTOHKYIO MENIKO3EPHHUCTYIO
JMUTEHHYI0 KOpKy O mOBBINIEHHOW IuoTHOCTH [14,15], mpm 3TOM JWaMETp OKPYXHOCTH
HOINEPEYHOro ceuenus poropa d, u mar S, potopa 1 HaXoAsTcs B COOTHOICHHH OT d, : Sp OT
1:0,5 mo 1:3, a skcuentpucurer potopa € 1 d, B cooTHomeHuH ot 1:2,85 no 1:10.

I'onoBka 3 poropa 1 BbImomHeHa B (GOpME YCEYEHHOrO KOHyca, OoNbIIMil AHAMETp
KOTOpOro IpHJIeraeT K BUHTOBOH MOBEpXHOCTH 2 poTopa 1. BuuTOBas mosepxHocth 2 poropa 1
UMEET KOHYCHOCTb, OIPENIENIIEMYIO YIJIOM 0. BepIIMHBI KOoHyca. [Ipope3p nuiuneBoit kaHaBku 7
rofoBku 3 potopal BHINOJIHEHA B IUIOCKOCTH, IPOXOAAINEH IIO JIMHHH, COCHWHSIOUIEH

reoMeTpHuecKuii HeHTp monepeuHoro cedenus O potopal u ock BpameHus poropa O1.

Hanuuue nepBoHayanbHOTO HaTsdra B ape potop 1 — craTtop 4 0K0JIO 2MM ITO aHAJIOTHH C
BUHTOBbIMH napamu PFT [9] nmo3Bonsier cHU3UTE HEOOXOAMMOCTH B 0CO0O BBICOKOH TOYHOCTH
U3TOTOBJIEHUSL POTOpA € COTBIX A0 JAECATHIX Aojielt MuumMerpa. IlpenenbHble OTKIIOHEHHS
JNCHCTBUTENBHBIX ~ OT HOMHHAQJBHBIX pa3MepoB poropa 1, Takux Kak JHaMmerp, Imar,
SKCLIEHTPUCHTET U OTKJIOHEHHE MNpsMOJIMHEHHOCTH ocH poTtopa 1, B mpenmemax +/— 0,3MM ot
HOMHHAJILHOTO pa3Mepa HE BIHUSIOT Ha paboTOCIIOCOOHOCTH Maphl IPH TaKOM 3HAYHUTENHEHOM
Hatare (2MM) ayacTU4HOrO craropa 4 Ha potop 1. B memoM, TOYHOCTH OTJIMBKH OICHHBAECTCH,
cornmacHo 'OCT P53464-2009 [16], ee xmaccamm pa3mepHoii TouyHoctH (KPT), kortopas
NPEICTABICT COOOH CTENICHb COOTBETCTBHS JEHCTBATENBHBIX ((aKTHIECKHX) Pa3sMEPOB OTIMBKH
H YKa3aHHBIX B UYEpTEXe MM B TEXHHUYECKUX YCIOBHSX HOMHUHAIBHBIX pa3MepoB. TOYHOCTH
PasMEpOB OTIIMBKH 3aBHCHT OT €€ pa3MepOB, CIIONKHOCTH KOH(PHTYypanuy, criocoda JIUThS, a TaKKe
XMMHYECKOTO COCTaBa JIMTEHHOTO CIIIaBa.

Jlomycku Ha pasMepel OTJMBOK, IIOJydaeMble JIMTBEM B KepamHieckue (HopMel,
COCTaBILIOT Ha pa3mep 10 0,1M — +/— 0.075mm, ot 0,1 mo 0,3m — +/— 0,25Mmm. [17]

HM3roropiieHHE TOYHBIX OTJIMBOK II0 pa30BBIM MOJETSIM B HEPa3beMHBIX JIHTEHHEBIX Gopmax

NO3BOJLICT PCIINTH 3aJaddl, KaK MAaKCHMAaJIbHOC CHHXKCHHEC, a4 B DPANC ClIy4yacB YCTpPaAHCHHC
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IPHIIYyCKOB Ha MEXaHUYECKYI0 00paboTKy mHTHIX netanedi. [Ipum JUThE IO BBILIABIAEMBIM
MOJIEIISIM JOCTUIAETCs TOYHOCTh, COOTBETCTBYIOINAs 8 kBanuTery. [18]

Jlonmyckn Ha JMHEHHbIE pa3Mephl JIUThS MOBBIIEHHONH TOYHOCTH Kiiacca 1, K KOTOPHIM
OTHOCHTCS TOYHOE JMThE IO BHIUIABIAEMBIM MOJE/ISAM, IIPH pasMepe OTIHBOK 63-100MM
cocrapisiror +/—0.1mm [19].

JleTanu oJTHOBHHTOBEIX F€pOTOPHBIX HACOCOB M3rOTABJIMBAIOT TaK, YTOOBI cOOpKa H3aenuii
Npou3BoauIachk 6e3 MOATOHKH OJTHOM AeTan® K Apyroil. Ho uaeanbHO TOYHO H3rOTOBHTH KaXIYIO
JeTank B HOMMHAJIBHBIA pasMep HEBO3MOXHO H3-3a KoJeOaHHI mapaMeTpoOB TEXHOJOTHYECKUX
IPOLIECCOB  IIPOU3BOJCTBA, MOIPEIIHOCTEH TOYHOCTH TEXHOJIOTMYECKOM OCHACTKH H
norpemHocrei camux wusMmepenuil. Her HeoOxomumocTn moGuBAaThCs H3NMMINHE  BBICOKOH
TOYHOCTH H3TOTOBJICHHUS, YBEIWYHMBAIOIIEH TPyAO3aTpaThl M CTOMMOCTh Jetaiei. Ilostomy
YCTaHABJIUBAIOTCS JOIYCTUMBIE IIPEAebl OTKJIOHEHUH OT YyKa3aHHBIX B YEPTEXaX HOMHHAIBHBIX
pa3MepoB.

PazMep, mnosyuyeHHBIH B pe3yJbTaTe HW3MEPEHHs TOTOBOM JeTald, Ha3bIBaeTCs
JCHCTBUTENBHBIM. Pa3sHOCTE MeXIy pe3ynbTaToM HU3MEPEHHS H HOMMHAIBHBIM pa3MepoM
Ha3bIBaeTCAd OTKJIOHEHHEM pa3Mmepa. HoMmuHanbHBIH pa3Mep — 3TO pa3Mep IeOMETPUYECKOTO
3JIEMEHTa JETAN UACATHHON (HOPMBL, ONpeAesIeHHbIH YepTexoM.[20].

3ajaHHBIE B YepTE)KaX HOMUHAIBHBIE TEOMETPHYIECKHE pa3sMephl poTopa 1 OJHOBHHTOBOIO
TEPOTOPHOTO HAacoca, TaKWe KaK, JUaMeTp, Iar M 3KCIHCHTPUCHTET HE NPEBBINIAIOT 3HAYCHHS
100MM, a 3HAYUT, MOTYT OBITH BBHIITOJIHEHEI METOAAMHU TOYHOIO JIMThS ¢ TOYHOCTBIO 10 +/— 0.1MM,
4TO MO3BOJAET € 3alacoM JOCTHYb TpeOyemoii M300peTeHHeM TOYHOCTH JIUTOrO poTopa 1.
IIpenenbHbie OTKIIOHEHHUS NEHCTBUTENBHBIX Pa3MEepPOB TOYHO JIATOTO poTopa 1 OT HOMHHAIBHBIX
He npesrimaroT 0,1-0,5 3HaueHHs HaTATa POTOP — CTATOP BEJIMYHHON 2MM.

[IpakTHYECKH HEBO3MOXKHO H3TrOTOBHTH KaXbli JHTON pOTOpP aGCOMIOTHO TOYHO IIO
HOMHMHAIBHOMY pa3Mepy, YyKa3aHHOMY B dYepTexxe. Ho mroOble BO3MOXHBEIE IpeelbHBIE
OTKJIOHEHHS Pa3MEpPOB TOYHO JIUTOrO poTopa | BeleAcTBHE KoJMIeOaHMH TeMIepaTryphl 3ajiBKA
CIulaBa ¥ HEPaBHOMEPHOM yCaakH OT/IuBKH, He mpeBblmaronpe 0,1-0,5 3HayeHHS BETHUHHEI
Hatsara porop 1 — crarop 4, HUBETHPYIOTCS HATATOM CONPSDKEHHOM AETald — 3JIaCTHYHOTO
craropa 4. To ecTb BHHTOBas Ilapa OAWHAKOBO paboTOCHOCOOHA MpH JIIOOOM HAHOOJBIIEM HIIH
HanMEHBIIEM IIPEACIIBHOM pa3Mepe TOYHO JINTOro poTopa 1.

3a cyYeT TOro, Yro B 3asB/IIEMON KOHCTPYKIHH pPOTOP 1 BBIIOJHEH TOYHO JIUTHIM C
IIpeAEIbHEIMHM OTKIIOHEHHMSIMHU JEHCTBHTENBHBIX OT HOMHHAIBHEIX pa3MepoB poTopa 1: auamerpa,
Imara, S9KCLEHTPHUCHTETA ¥ NPAMOJIIMHEHHOCTH OCH poTopa, He npesbrnarorumu 0,1-0,5 3HadeHus
BEIIMYMHBL HaTAra porop 1 — crarop 4, cOopka BHHTOBOH Maphl MOXET OCYIUIECTBJATHCS ITOCIIE

PYYHOH 3a4HMCTKH TOYHO JIMTOrO poTopa | NUIH(OBAIBFHBIMH JICIECTKAMH WJIH MECKOCTPYHHBIM
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MetofoM. IIpu Tako¥ 3a4nCTKe ¢ BUHTOBOH HMOBEPXHOCTH 2 poTopa 1 yaansercs Ciioi TONIIHHOM
He Oonee 0,1-0,2mM. CdopmupoBaHHas B Ipolecce KPHCTAUIM3AIMU CIUIaBa H3HOCOCTOMKAs
IuTeiiHas Kopka 6 TOMIMHON He MeHee IMM He cpe3aeTcss M HE YAQIAETCS C BHHTOBOM
noBepxHOCTH 2 potopa 1. JluteiiHas Kopka 6 COCTaBJIIET OJHO IIEJIOE C TENIOM poTopa 1 B
OTJIMYME OT M3BECTHBIX QHAJIOIOB C PA3sHOPOAHBIMHM IO IPUPOJE MOCIHOWHBIMEH CTPYKTYpaMH
BHHTOBOH IOBEPXHOCTH POTOPA, NPUBOAILUMH K OTCJIOCHMIO YIPOYHSIOMIETO CJIOS OT POTOpa.
Jluteiinad xopka 6 oOiazaeT OTIMYHBIMH OT HH)KEPACIOJIOXEHHBIX CJIOEB OTJIHMBKH (PH3HKO-
MEXaHMYECKMMH CBOMCTBAMH, a MMEHHO OoJiee MEJNKHM 3€pHOM U NOBBIIIEHHOH IUIOTHOCTBIO
Meraia[14,15]. OOpscHseTcs 3TO TeM, YTO NpPH KOHTAKTe J>KHUAKOTO MeTalla CO CTEHKOM
JIMTeHHOH (OpMBI MEpBUYHAsS KPUCTALIM3AIUSA pacIUiaBa IPOTEKAaeT C BBICOKOM CKOPOCTBIO,
obpasyercss 6OJBIIOE YHCIO LEHTPOB KPUCTAJUIM3AIMU M HE BO3HHUKAET NMPOOJIEM ¢ IOANHTKON
XKHUIKHUM DacIUIaBOM YCaXKMBAIOIUEHCS M YIUIOTHSAIOUIEHCS NUTEHHONW KOpKH 6 U3 BHYTPEHHHX
Gonee ropsaunX >KUOKUX CIOEB OTJIUBKH. B pe3ynbTare JOCTHraeTcs MOBBILIEHHAS IUIOTHOCTH
MeTalla JUTCHHOH Kopku 6 u obecrieynBaeTcsl MOBBIIICHHE Pabodero pecypca W HaJeXKHOCTH
potopa 1.

W3 w3BEeCTHOrO YpOBHSA TEXHHUKH KpOME H3HOCA BHHTOBOHM ITOBEPXHOCTH 2 pOTOpPHI 1
OJTHOBMHTOBBIX HAacCOCOB BBIXOAAT M3 CTPOS HM3-3a IOJIOMOK TOJIOBOK 3, IEPEJalOIMX BpalleHHE
poTOpy OT NpPUBOAHOrO Bajna JABHrarens. lIpuMeHsIOTCA pa3Hble THIBI TOJOBOK pOTOPOB:
LIECTUIPAaHHBIE TOJIOBKH, C OTBEPCTHEM, C IUIHMIIEBOM INPOpE3pI0 H Apyrue. B CTpOHTENBbHBIX
arperarax B OCHOBHOM HCIOJB3YIOT I'OJIOBKH C IIUTHIIEBOM Mpope3bto 7, a ¢opMa rojIOBKM UMeEeT
IUIMHApHYECKYIo opmy[9].

I'onmoeka 3 poropa 1, ocnabneHHas NUTHIEBON KaHABKOM 7, HE BBIAEPIKUBACT YPE3MEPHBIX
Harpy3oK M JioMaeTcs [0 MECTY IIPOpe3H 7 U3-3a KOHIEHTPALUH HAIPSOKCHHIA.

M3BecTHBI HECKOJBKO IPHYMH IOJOMOK. B CBSI3M ¢ TeM, YTO YyHapHas BI3KOCTb
3aKaJICHHOTO IO BBICOKOM TBEPAOCTH METaIa PE3KO CHHXKAETCS, OH CTAHOBHTCS XPYTKHM, a €CJTH
Ha MOBEPXHOCTH METaJlIa HMMEIOTCS KOHLEHTPATOPhl HANpsDKEHHH, TaKUe Kak, NapaluHBI,
IIOAPE3bI, HA/IIHIIB], TPEIMHKA IIOBEPXHOCTH NIOCIIE MEXaHUYECKOM WM TepMHUIECKOH 00paboTkH,
TO yAapHas BA3KOCTh IIaJaeT Ha MOPSJOK M H3JIOM HAET IO KOHI[EHTpaTopy HampspkeHuit. [Ipu
00BEMHOH 3aKaJIKe BCETO TOYHO JIATOrO poTopa | IEeNMKOM ToJIOBKa 3 MPHOOPETAET H3JIUINHION
BBICOKYIO TBEPJOCTE M XpynKocTh. [Ipu 3amycke uinm peBepce Hacoca IPOUCXOMUT TUHAMHYECKHI
yIap OPHBOJHOIO Baja IO CTEHKAM LUIMIEBOH MpOpe3n 7 TOJIOBKH 3 U BO3HHKAET OOJBIIOH
CKPYYMBAIOIIMHA IYCKOBOH MOMEHT, YTOOBI CTPOHYTH C MecTa poTop 1, 3a)kaThiii ¢ HaTArOM B
crarope 4. Hapymenue TexXHONOTHH 00CTy)KHBaHUS BHHTOBBIX ITAp TOXE NMPHUBOMIUT K ITOJIOMKaM
roj0BOK 3 poTOpoB 1: ecnu B IepHoj MpocToeB 000pyNoBaHUS BUHTOBAs napa He ObLTa XOpOLIO

IPOMEITA, a8 OCTABIIMMCS PacTBOp 3aTBepfe] BHYTPH Iaphl, WUIM IPH Ype3MEPHOM O0XXaTHH
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peryjiupyeMoii BUHTOBOM IIaphl B CXXHMaeMoM OonTaMu Koxyxe craropa 4. B obomx ciywasx
poTop 1 3aKIMHMBAET B cTaTOpe 4 ¥ IpH BKIIIOYEHAH HAcoca JIoMaeTcs ciaboe MeCTo — rojioBka 3
potopa 1.

HenocratkaMH HW3BECTHOTO YpOBHS TEXHHKH SBIAIOTCA HH3Kas H3HOCOCTOMKOCTD
BUHTOBOM IIOBEPXHOCTH pOTOpa M HEHAJEXHOCTh TOJIOBOK pPOTOpPOB. Bcnenctsue wu3HOca
BHHTOBOH IIOBEPXHOCTH JMaMETp IONEPEYHOrO CEYCHHWs POTOpa YMEHBINACTCHA, a AUaMeTp
CONPSHKEHHOM IOJIOCTH CTAaTOpa YBEJIHYHBACTCS, CHI)KAs BEJIMYMHY HATATa MEXIY POTOPOM H
cTaTopoM. B omnpeneneHHbII MOMEHT IE€PMETHYHOCTH KaMep BHHTOBON Maphl Hapylmaercsd,
BO3HHKAIOT MEXIyKaMEpHBIC IPOTEYKH, CHHXKACTCS JaBJICHHE IIOAaYM, M Iapa HAuyMHAET
ApOITyCKaTh BOJY.

I yCcTpaHeHHs MIOJIOMOK T'OJIOBOK 3 poTopoB 1 ¢ mutuIieBoii mpope3sio 7 B H300peTEeHHH
peaNu30BaHO  KOMIUIEKCHOE  KOHCTPYKTOPCKO-TEXHOJOTMYECKOE  pelleHue  MpoOiieMbl.
Tepmudeckas o6paboTka poTopa IPOBOIUTCS TaKUM 00pa3oM, 9TOOKI FOJIOBKA 3 JIUTOro poTopa 1
UMeNla TBEPIOCTh HHXXE TBEPIOCTH BHHTOBOH ITOBEPXHOCTH 2 poTOpa 1, MpeHuMYINEeCTBEHHO Ha
10-20 epuaun HRC mo mxane Poksenna. TexHHYeCKH 9TO JOCTHraercs CIEXYIOMMM 00pa3oM -
IpH 3aKajKe rojoBka 3 poTopa 1 He morpyxaercs B 3aKIOYHYIO Cpedy, IIO3TOMY TOJIOBKa 3
OCTBIBA€T ropas3io ME/UICHHEE U IOJKAIMBACTCS Ha BO3MyXe IO MEHBIIHUX 3HAYCHHH TBEPIOCTH.
VYiapHas BS3KOCTb MeTajula TOoJOBKH 3 B mpexenax TBepaoctd 40-46HRC nocrarouna s
yCTpaHeHusi OJIOMOK TOJIOBKH 3 poTopa 1.

I'onoBka 3 poropa 1 BeImoOnHsETCS B GopMe YCEYEHHOro KOHyca, OONBIIHM auamerp
KOTOPOTO MIpHIIETaeT K BHHTOBOHM ITOBEPXHOCTH 2 poropa 1. Takas KOHCTPYKIMS YCHJIHBAET
OIIaCHOE CEYEHUE IOJIOBKU 3 B MECTE PaCHOIOXKEHHS Ipope3H 7.

IIpopesp HuIHIEBOH KaHABKH 7 TFOJIOBKH 3 poTOpa 1 BRINOJIHEHA B INIOCKOCTH, ITPOXOISIIEH
IO JIMHHH, COCAMHSIONIEH reomeTpuyeckuii 1ientp O1 nmonepednoro cedenus poropa 1 u ocs O
Bpamenus poropa 1 B crarope 4. Takoe pacmonoxeHue IpOpe3d 7 TONOBKH 3 YCTpaHSET
OCIabJIeHHOE KOHCONBHOE HABHUCAHHME «B BO3JAyXe» ONHOW W3 IIOJIOBHH TONOBKH 3,
PAaCMoJIOKEHHBIX 10 pasHbIE CTOPOHBI OT HPOPE3H 7, MPOYHOCTH OOEUX YacTel rOJIOBKH 3 MpH
3as4BJIIEMOM CHMMETPUYHOM PacIOIOKEHHH OTHHAKOBA.

IIpy wsroroBneHMm potopa | u3 H3HOCOCTOMKOTO CaMO3aKAIHBAIOMIEIOCS M3 JMTOIO
COCTOSIHHA CIIIaBa roJIOBKA 3 poTopa 1 NpeABapuUTENbHO BEITAYMBAETCA U3 APYroro Golee BI3KOro
CIUIaBa, NPEUMYIIECTBEHHO, CTAJbHOrO. 3aTeM caMO3aKaIHMBAIOMUiics W3 JUThI CiUiaB [21]
IPHIMBACTCA K CTAbHOH rosioBke, 00pasys Oumerayumueckuii porop. Ha ¢ur.4 mokasano ¢oro
TOYHOJUTHIX POTOPOB €O CTAIbHOH TOJOBKOH ¥ KOHCTPYKIMOHHBIMH HapaMeTpaMH,

BBIITIOJTHCHHBIMHA COTJIACHO I/1306pCTeHI/IIO.
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BhImosHeHHEe KOHYCHOCTH BUHTOBOHM IOBEPXHOCTH JIHTOTO POTOpa C YIJIOM O B BEpIIHHE
KOHyca HW3MEHsSeT HaTAr OOOWMBI cTaropa Ha poOTOp. YBEIMYEHHE IuaMmeTrpa poTopa OT
BCACBHIBAIOIEH K HAarHEeTAIOLIEH IOJIOCTH CTaTopa MO3BOJSET MOTHATH PAa3BHBAEMOE HACOCOM
JaBJIEHHE U CHU3UTH BEPOSATHOCTh MEXIYKAMEPHBIX IIPOTEYEK, @ 3HAYUT MOBHICUTH HAJEKHOCTh
BUHTOBBIX I1ap. BeauurnHa KOHYCHOCTH pOTOpa 3aBUCUT OT JUaMeTpa U JUIMHBI pOTOpa.

KoHycHyI0 BHHTOBYIO HOBEPXHOCTh POTOpa BBHINOJHUTH METOJOM TOYCHHS HA TOKAPHOM
CTaHKE OYEHb CJIOXKHO, IO3TOMY KOHHYECKHH TOYEHBIH pPOTOP MMEET BBICOKYIO CTOMMOCTbD.
BeimonHeHHe KOHYCHOCTH BHHTOBOM IOBEPXHOCTH JIMTHEM HE IOBBINAET CTOUMOCTH TOYHO
JIMTOTO POTOpa, TaK KAK pacuyeTHas KOHYCHOCTb BBINOJHSETCS OOWH pa3 M TOJBKO Ha JIUTCHHOH
OCHACTKE, a IOTOM KOHYCHOCTB JIET'KO THPa)XHPYETCS B TOYHO JIUTHIX POTOpax.

CTOMMOCTh H3rOTOBJIEHHS OJHO3aXOJHBIX M MHOTO3aXOAHBIX TOYHO JIMTBIX POTOPOB
OyzeT MpUMEPHO OJUHAKOBA B OTIMYHE OT POTOPOB TOUEHBIX KaXIbIH pa3 U3 IpOKaTa, OTOMY
9TO CJIOKHBIE BBICOKOTOYHBIE ONEpallill MeXaHooOpaOOTKM MHOr03aXxOJHOH BHHTOBOMH
NIOBEPXHOCTH BBINOJIHAIOTCS OJMH TOJBKO pa3 Ha JHUTEHHOH OCHAacTKe MM MOJEIH, U
THPAXUPYIOTCS B BHIE TOYHOTO OTIeYaTka B JTeiHOM ¢opme. [lanee B ymteiiHyio ¢opmy
3aIMBaeTCd HM3HOCOCTOMKUN CIUIaB M IPU 3aTBEPACBAHUH METAUIA IOJY4aeTCss TOYHO JIHTOH
poTOp ¢ 3aJaHHBIMH [IapaMeTpaMH JHaMeTpa, MIara, OSKCHEHTPUCUTETa, 3aXOJHOCTH H
KOHYCHOCTH.

ITo u3BeCTHOMY YPOBHIO TEXHHKH COOTHOIICHHE AHAMETPa OKPYKHOCTH IONEPEYHOrO
cedeHus: poropa u mara poropa dp:Sp, ot 1:1,5 mo 1:3,5 aBnsercs y3Ko-WHHTEPBAIBHBIM H
orpaHuuyuBaeT  OONACTh  KOHCTPYMPOBAaHHS  BHHTOBBIX  HAcoCOB C  YJIYYLICHHBIMH
XapaKTepuCTHKaMU B cdepax IpUMEHEHHs, IJle CYIIECTBYET CTPOroe OrpaHHUYECHHE Pa3MEPOB
BHHTOBOU Iaphbl 110 KOHTYPHBIM rabapuram.

JI1s N3roTOBJIEHHS] BHHTOBBIX I1ap BHICOKOTO JABJICHHUS SKCIEPHUMEHTAIFHO BBIABICHO, YTO
cooTHoImeHHE dp:Sp, MOMKHO OBITH ropa3fio HIXKE, TO €CTh pa3Mep IIara poTopa JOJDKEH
CYLIECTBEHHO YMEHBINATBCA 10 3HadeHmil cootHomeHMs dp:S, kak 1:0.5. Ha ¢ur. 2 mokasana
KoHOurypamus poropa Sp;=23 d, =46 e=6,5 ¢ coorHomenueM d,:S, pasHOM 1:0.5 u
cooTHomenueM e:d, paBHOM 1:7 JUI1 BHHTOBOHM Iaphbl BBICOKOTO AaBicHHA. IIpu craHmapTHOI
nmuHe 0060#MEI cTtatopa 270MM KOH(HIypanHs poTopa C HOBBIM COOTHOIIEHHEM dp:S, paBHOM
1:0.5 mno3Bonser pa3sMECTHTh ABEHAINATH IArOB POTOpa W  COOTBETCTBCHHO IIECTH INAroB
cTaTopa M pa3BHBaTh JaBlicHHE B npenenax 60-70at. J[ns co3zaHus Takoro e JaBJICHUS IPH
TOM JX€ JUaMeTpe poTopa 46MM NPH M3BECTHOM B TEXHHKE COOTHOHIEHHH dp:S, paBHOM 1:1,5
IUIMHA cTaTopa AoJDkHA ObITh 828MM, a mpu cootHomeHnu 1:3,5 yxe 1932MM wam mouTtH nBa
meTpa. Bo3MOXHO ymeHbmenue cooTHomeHHsS dp:S, ©m Hmke 1:0.5, HO mpum 3TOM

IPOu3BOAUTCIIBHOCTD BHHTOBOH Iapel CTaHOBHTCA YPC3MCPHO HU3KON JuIa HPOMBIIIJIEHHOTO
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npuMeHenus. Bepxuuii npenen 3asiBiseMoro u3obpereHHeM cooTHOmeEHHS dy:S, paBeH 1:3 u
JIOCTaTOY€H IS MPOU3BOJACTBA BHHTOBHIX ITap BHICOKOH NMPOHU3BOAMUTENHLHOCTH, POKAYHABAFOIINX
abpasuBHbIEe WK MYJIbTU(a3HEIE pacTBOpPEL. [l03TOMY 3asBNsAEMBIil HHTEpBaI COOTHOMEHHS dp:S,
ot 1:0.5 no 1:3 sBaserca onTUMAaNbHEBIM.

V3K0€ 3HaYCHHE U3BECTHOTO COOTHOLICHHS KCIEHTPHCHTETa POTOpa K €ro quamerpy e:d,
ot 1:4,6 no 1:6 orpaHuYuBaeT BO3MOXKHOCTH KOHCTPYHPOBAHUSI KOMIIAKTHBIX BHHTOBEIX HACOCOB C
YIAyYIIEHHEM OIPENCICHHBIX XapaKTEpHCTHK JUIs NPHUMEHEHHS B crenupudecKkux o0JacTsx
IPOMBIITIEHHOCTH. [I71 pElIeHUs TEXHUYECKOH 3afadd KOHCTPYMPOBAHHS BHHTOBOM Mapsbl
KOMIIAKTHOTO JUaMeTpa, COCOOHOM IIPOKaYyMBaTh COCTAaBBI C KPYNMHOU (pakiueil HaNOJIHHATENS
COOTHOIUEHHE €:dp IOJDKHO OBITh HAMHOT'O HYDKE H3BECTHOIO, a pa3Mep SKCHEHTPHCUTETA poTopa
IOIDKCH IpHOmMMKaTeess K ero auamerpy. Ha ¢ur.3 um3oOpakena koH¢urypamus portopa ¢
napameTpamu Sp=21 dp =30 €¢=10,5 ¢ cooTHOmEHHEM dp:Sp paBHOM 1:0.7 ¥ cooTHOmEHHEM e:dp
paBHOM 1:2,85 1t BUHTOBO# maph! ciocOOHOH NpoKauuBaTh (HPAKIMIO TBEPIOTO HAIOHHUTENS [0
6-8vMM. JlmameTp BHyTpeHHEH BHHTOBOH NMOBEPXHOCTH OOOMMEI cTaTopa Takoi BHHTOBOM Iaphl
caepyromuit Der= dp+4e=72Mm.

IIpy wu3BECTHOM B TEXHHKE COOTHomeHMH e:d, paBHOM 1:6 mpH TakoM e
JKCIEeHTpucHuTeTe poropa €=10,5 nuamerp potopa Oynetr 63MmM, a [uaMeTp BHYTPEHHEH BUHTOBOM
IIOBEPXHOCTH CTaTOpa HaMHOro Gosblie npeapiaymero Der= dp+4e=105mm.

YMeHnbiieHue cooTHomeHus e:d, Hmxe 1:2,85 He pekoMeHAyeTcs BCIIEICTBHE
3HAYUTEJILHOTO YTOHEHHS IpeOHsS poTOpa, YTO OTPHLATEIBHO CKa3bIBACTCA Ha CPOKE CIIyKOBI
poropa. CootHomenue e:d, O6onee 1:10 — HepanuoHaIBPHO C TOYKH 3peHHS 3(dexTHBHOCTH
HCIOJIBb30BaHUS MeETa/Ula IIPH IPOHM3BOACTBE POTOPOB, TaK KakK I IOJYYECHHS HACHTHYHBIX
TEXHHYECKHX [apaMETpOB BHHTOBOTO Hacoca MO IPOM3BOJUTEIBHOCTH M BEJHYHHE
NpOKa4MBacMOM TBepAOH (pakiMu IuaMeTp H BeC pOTOpa CTAHOBATCA HEPAIMOHAIBHO
6OJIBIIIUMH.

HoByro KOHCTpYKIMIO TOYHO JIMTOTO POTOpa OJHOBHHTOBOIO T'€POTOPHOrO HAcoca IT0
H300pDETEHHIO IO CPaBHEHHIO C H3BECTHHIM YPOBHEM TEXHHKH Xapakrepusyer Gojee
HU3HOCOCTOMKAsi BUHTOBas [TOBEPXHOCTh POTOPA, B TOM YUCJIE MHOT03aXOJHOTO, OJIOBKA pOTOpa
TOBBIIIEHHOM HPOYHOCTH, YBEIMYCHHBI paboumii pecypc, cTabuipHOE JaBICHHE H
NPOU3BOUTENBHOCTD, BBICOKAs HaJEXKHOCTh, YHHBEPCAILHOCTH NMPHMEHEHHS, SKOHOMHYHOCTH
IIPOU3BOACTBA ¥ 3KCILTyaTalHH.

Ha ¢ur.4 npuseneHs! ¢oTo TOYHO JIUTHIX POTOPOB CO CTAIHHOM TOJIOBKOM pasu4HOM
KOH(HUrypanuu, NoATBEPXKJAIOIUE PEATH3AUI0 TEXHUYECKOTO PEIICHHUS HOBOM KOHCTPYKIIUH

poropa.
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HpOBCI[CHBI ITPOU3BOACTBCHHBIC HCIHBITAHHA BHUHTOBOH napel ¢ KOHCTPYKHHOHHBIMH

nmapaMeTpaMyu TOYHO JIUTOTO POTOpA IIO n306peTeHmo. HpOTOKOJ'I HCIBITaHHM noATBEPXKAACT

OCYIECTBUMOCTE H300peTeHH s, BLICOKHH pabounii pecypc ¥ HaIeKHOCTh TOYHO JIMTOr0 poTOopa U

BUHTOBOM mapsbl.

HpOI/ISBOJICTBCHHOC OCBOCHHE OO0BEKTa HpOMBIHIHeHHOf/'I COOCTBEHHOCTH 3aIIaHupOBaHO

Ha TeppuTopun benapycu u ctpan CHI'.
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®OPMYJIA U3OBPETEHHUSA
1. PoTop OZHOBHHTOBOrO I'€pOTOPHOTO HAcoed, OTIUTHIA W3 H3HOCOCTOMKOro CILIABa,
COZEPKAIMH BHHTOBYIO IIOBEPXHOCTh B BHJE JICBOH WJIM NMPABOH CHHpPAIH C 33JaHHBIM LIaroM
Cnypald M TOJOBKY  pOTOpa, INEpeNaromlyio Bpamenﬁe poTOpa, TeOMETPUYECKUi IEHTP
TIOIIEPEYHOTO CEYEHHsI KOTOPOTO CMEIIEH OTHOCHTEIBHO OCH €ro BpallleHHs Ha BEIHYHHY
SKCLUEHTPUCHTETa, NPHYEM KpPaTHOCTh IIAaroB BHTKOB CIHpPAIM COpa3MEpHa JUIMHE pPOTOpa,
YCTaHABJIMBAEMOI'0 C HATATOM B 3JIaCTHYHBIH CTATOp HAcOCa M COBEPINAIOIIETO IUIAHETApHOE
JBWKEHHE 10 BHYTPCHHEH BHHTOBOH IOBEPXHOCTH CTaTopa, OTJMYAIOMMIICA TeM, YTO POTOp
BBIIOJIHEH TOYHO JIMTBIM C TpPEIENbHBIMA OTKIOHEHHMSAMH JeHCTBUTENBHBIX Ppa3MEpOB OT
HOMHHAIBHBEIX pa3MEpOB pOTOpa: JHaMeTpa, Imara, OKCHEHTPUCHTETA M OTKJIOHEHHS
IPAMOMHEHHOCTH OCH pOTOpa, He Ipeppnuaromumu 0,1-0,5 3HaueHus BEIMYUHBI HATATA POTOP —
CTaToOp, a IIOBEPXHOCTh POTOpa Ha IIyOMHY HE MeHee 1MM BBIIOJHEHAa C HM3HOCOCTONKOM
JHUTEHHOH KOPKOH IOBBIIIEHHOH IJIOTHOCTH, HPH 3TOM JHAMETP OKPYXHOCTH IIOHEPEYHOTO
cedeHus poropa dpoT M mar poropa SpoT Haxozsrcs B cooTHomenud dpor : Spor ot 1:0,5 no
1:3, a skcueHTpUCUTET poTopa € U dpoT - B cooTHomenuu ot 1:2,85 mo 1:10
2.Potop no m.l, omiuuatommiics TeM, YTO TrOJIOBKAa POTOpPa HMEET TBEPAOCTh HHXKE

TBEPAOCTH BHHTOBOM NOBepXHOCTH, npemmymectBeHHO Ha 10-20 exununy HRC mo mxane
Poxsenna.

3.Porop mo m.m.l,2, ornmuaromuiics TeM, YTO TOJIOBKAa pPOTOpa BEHINOJNHEHA B Qopme
YCEUEHHOI'0 KOHyca, OOJBIMIMI AuaMeTp KOTOPOro MPUIEraeT K BAHTOBOM MMOBEPXHOCTH POTOPA.

4.Portop o n.n.1, 3, oTH9arOmMUHCS TEM, 9YTO BUHTOBas CIIUPAb POTOpa UMEET, 110 MEHBIIIEH
Mepe, OJTUH 3aXO0/.

5.Porop mo m.m.l, 3-4, ornuuaromuiics TeM, YTO BHHTOBas IOBEPXHOCTH POTOpA HMEET
KOHYCHOCTb.

6.Potop mo mn. mn.l1-4, oOTIMYAOIMICI TEM, UYTO BBIIOAHEH M3 HM3HOCOCTOMKOIO
CaMO3aKaJIMBaIOIErocsl U3 JINTOTO COCTOSHMS CIUIaBa, a TOJIOBKA POTOpa BBIIOJIHEHA U3 JAPYTOro
6oJiee BA3KOTO CIUIaBa, IPEUMYIIECTBEHHO, CTATBHOTO.

7.Porop no m.m.1-6 ornmuaronmiics TeM, 94TO NIpope3b LUIMIEBOM KaHABKHM TOJIOBKHA pOTOpa
BBIIOJIHEHA B IUIOCKOCTH, IIPOXOJAINEH II0 JMHHHM, COCIUHSIOIICH TIeOMETpHYECKHH LEHTp

MONIEPEYHOTO CCHCHHUSI POTOPA U OCh BPAILICHUA pOTOpa.

» /
3asBUTEIH: YBapor b.4. %/

Bepmyk JIJL / ,Z’ffn/”
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OTYET O HATEHTHOM INOUCKE

(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K

EAIIK)

IHoMmep eBpa3uiicKkoii 3asBKH:

202000348

A. KITACCU®UKALIUA TTPEIMETA U30BPETEHUS:
F04C2/107 (2006.01)

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

b. OBJIACTE TTOMCKA:

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)
FO1C 1/00, 1/10, 1/107, 21/00, 21/08, FO4C 2/00, 2/10, 2/107, 18/00, 18/10, 18/107

DeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIUASCS PH MOUCKE (HA3BAHUE OA3BI U, CCITH, BO3MOIKHO, HCIIOJIb3y CMBIC TOHCKOBBIC TCPMHHBI)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropus* CCBHUTKH Ha JOKYMEHTEHI C YKA3aHHEM, IJIE 3TO BO3MO>KHO, PEJICBAHTHBIX YacTeH OtHocHTCS K myHKTY No
A US 4948432 A (PACIFIC ALLOY CASTINGS, INC) 14.08.1990 1-7
A DE 102010021592 Al (VAUTID GMBH) 01.12.2011 1-7
A US 3380391 A (GEBRUDER NETZSCH) 30.04.1968 1-7
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I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIPALIMBACMOTO IIPHOpHATCTA”

cTH

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
MIPHBCICHHBIN [T MIOHUMAHHSA H300PCTCHA ST

«X» - MOKYMEHT, IMEIoImuii Hanbosee OIM3K0¢ OTHONICHNE K IIPEAMETY MOMCKA,
MOPOYAINHAI HOBH3HY HIH H300peTaTeIbCKIil YPOBCHB, B3ATHIA B OTACIBHO-

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
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