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YCTPAHEHHME HECOOCHOCTH BAJIOB 2JIEKTPOHACOCHBIX AT'PEI'ATOB.
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Hucmumym Hegpmu u I'aza Cubupckuit @edepanvhuliit Yuueepcumem

2 caaiia. Ilpobaema: [Ipu 3aMeHe HACOCOB, JJIEKTPOJBUTATENICH HACOCHBIX arperaTtoB
TpeOyeTcs X TOYHAs PeryjIupoBKa U OaJaHCHPOBKA, JUISI UCKIIOYEHUS YTIJIOBBIX, OCEBBIX U
paauaIbHBIX CMEIECHUH.

3. AKTyaqabHOCTh: PelieHne naHHOW npoOseMbl MO3BOJUT YCTPAHUTh HECOOCHOCTb BajOB
HAaCOCHBIX arperaTtoB, 4TO B CBOIO OY€pe/lb IO3BOJUT HPOMJINTH KaK CpPOK CIYXKObI
000pyIOBaHUs, TaK M CHeJIaTh HCIOJIB3YEMYI0 KOHCTPYKIMIO Oojiee MPOYHOW M IHO3BOJMUT
COKpAaTHTh 3aTpaThl Ha PEeMOHT oOopynoBaHus. JlaHHas mpoOieMa BXOAUT B IEPEUYCHb
aktyanpHbIX Ipobaem OO0 «TpanccnbuedTr» 1 OO0 «BocTokHEPTETPOBOIY.

O)KI/II[aeMLIﬁ pe3yJabTart: HcknrodyeHue AOIOJHUTEIBLHBIX Harpys3ok Ha [TOAUIHUITHUKH
MaruCTpaJibHbIX HACOCHBIX arperaToB U KaK CJICACTBHUC YBCIIMUCHUC MC)KPEMOHTHBIX CPOKOB.

4. lleHTpOBKA BAJIOB

HeHTpOBKa - onepanus, BbIIIOJHACMAs C LCJIbIO obecneyeHus 3aJJaHHOM TOYHOCTHU
COIIPSIKCHUA ocell COCTaBHBIX YacTel MalllMH B arperarTos.

Kak wu3BecTHO, 3agaya LEHTPOBKU - YCTAaHOBUTb OCH BajJOB TakK, 4YTOObl OHHU
COCTaBJISUIM OAHY IPAMYIO JIUHHUIO.

5. Pa3nuyaroT Tpu BuAa OTKJIOHEHUI OT HOMMHAJIBHOTO PAacIIOIOKEHUS BaJIOB: MIPOJOIbHOE
cMeleHne (MOXeT ObITh BBI3BAHO TaKKe TEMIIEPaTyPHbIM yUIMHEHUEM BaJlOB); paJlaibHOE
CMELICHUE WM DKCUEHTPUCUTET; YIIIOBOE CMEILEHHE UiIU Iiepekoc. Ha npakTuke yaiie BCero
BCTpEYaeTCsl KOMOMHALUS YKa3aHHBIX OTKIOHEHUH.

6,7,8. YcrpoiictBa ans meHTpoBkd BanoB: 1. [Ipocteiiiee ycTpoWCTBO ISl LIEHTPOBKHU
MYVBII (mydra ymnpyras BTyJ0YHO-TATBIEBas), HO TOYHOCTH ero mopsaka 0,1mm. 2. Ecth
TakKe Ja3epHble MPUOOPHI MJS LEHTPOBKHM CO BCTPOSHHBIM KOMIIBIOTEPOM, HMEIOIINE
touHOCTh 70 0,001 MM, KOTOpBIE paCCUYMTHIBAIOT HEOOXOIMMOE TIepEeMEIIeHrEe OTIOp arperara
JUIsi oOecrieyeHus] ONTUMAIbHON COOCHOCTH BasoB. 3. Ho ecnm HeobxomamMo noOUTHCs
TOYHOI IIEHTPOBKU TO MOKHO BOCIIOJIb30BAaThCs - MHAMKATOpoM yacoBoro tuma «1Y 0,01»
WJIM TUTACTMHYATHIM HIYIIOM, KOTOpPbIE Jat0T TOYHOCTh u3Mepenus 0,01 MM, nocratounyro A
COOTBETCTBUS HOPME.

9.1y11 IPOBEPKH COOCHOCTH MONYMY(DT, B 3aBUCHMOCTH OT WX KOHCTPYKIIUH, TPUMCHSIIOT
CKOOBI, IIYNbl U UHAUKATOPHL. [locie IEHTPOBKM HACOCHBIX arperaTtoB IMOJ HUX MOJTUBAIOT
OCTOHHYIO CMeCh, HAOWBAIOT CAJbHUKH, MOHTHUPYIOT CMa304YHYI0 CHCTeMYy (eclid OHa
MMEETCS) U IPUCOCTUHSIOT TPYOOIIPOBOIBI.

B npakTuke NpuUMEHSIOT psii COCOOOB ILEHTPOBKHM BAajiOB: IEHTPOBKA BaJOB MU
MOMOIIN OJHON WJIM JIBYX Iap pajualibHO-OCEBbIX CKOO; IEHTPOBKA BaJOB IO MOIyMy(Tam;



IIEHTPOBKA C TPUMECHEHHEM TMPUCIIOCOOJECHUS C DJEKTPOMAarHUTHBIM MPHKUMOM H
WHIUKATOpaMu; IIEHTPOBKA CITIOCOO0OM "00X0/1a OJTHON TOUKOH".

PaccmoTpum HeKOTOpBIE CIOCOOBI LIGHTPOBKH BaJIOB OoJiee moaApoOHO.

LlenTpoBKa BajJOB MpH MOMOIIM OJHOM MHapbl PaaMaIbHO-OCEBBIX CKOO SBISIETCS
HanboJiee pacpoCTpaHEHHBIM CIIOCOOOM IIEHTPOBKHU BAJIOB.

Ho meHTpoBKY BaJIOB Tak e MOXHO MTPOU3BECTH MPU OMOIIH MOIyMy()T uimu Myt ¢
ynpyrumu syeMeHtamu. Jlig Toro yto Obl MOAOOpaTh MOIXOJSIIEEe YCTPOWCTBO W3
MOCIEAHUX JABYX MbI IIPOBEIH MMATEHTHBINA 0030p.

2 IITeHTHBII 0030p

10. MaTenT N22423629, nara myoaukanuul0.07.2011

HlapHUpHO-IIACTUHYATAsA MydTa

apaupHo-nmacTuHYaTass MypTa colepkuT aBe ¢raHueBble Monymyprel 1 u 2 u
MaKeThl THOKUX TUIACTUH 3, KOHIBI KOTOPBIX IIAPHUPHO 3aKperieHbl Ha noaymydrax 1 u 2
MOCPEACTBOM HakKJIagoK 4 C 3aKkpyrJeHHBIMH KOHIAMH, YIPYrMX I[MApHHPOB S5 U
AHTU(QPUKIHMOHHBIX BTYJIOK 6, CMOHTUPOBAHHBIX Ha MajblaxX 7 C KPENEKHbIMU IEMEHTaMU 8
u maiibamu 9. [lanbipl 7 3ampeccoBaHbl B OTBEPCTHSAX Ha (iaHieBbix nmonymydrax 1 u 2.
[TakeTs! THOKKX MIACTUH 3 YCTAHOBJICHBI B OJHOW IIOCKOCTH BpamieHus. [ mOkue miacTuHbl
3 conepikar 3alIUTHOE MOKPBITHE U3 JACTOMEPHBIX MaTepuanoB. Mexay makeTaMu rHOKuX
IUTACTHH 3 U YIIPYTHUMHU HIAPHUPAMH S5 YCTaHOBIICHBI aHTU()PUKIIOHHBIE BTYIKH 6. LllapHupBI
5 BBHINIOJHEHBI B BUJE YIPYIHMX KOHUYECKUX WM HUIHMHIPHUYECKUX BTYJOK, KOTOPBHIE C JBYX
CTOPOH CKBO3b HaK/IaJKU 4 HacaykeHbl Ha nanblibl 7. Haknanku 4 BbINOIHEHBI COCTaBHBIMU U3
JBYX 4acTei, KOTOpbIe YNepThl ApYT B Apyra (A7 UCKIIOYEHUS MOBOPOTA) WM LETbHBIMU,
3aKperyIeHHbIMU Ha JIBYX COCEIHUX Majiblax 7, MpPUYEeM OJIHa U3 CTOPOH HAaKIAAOK 4
BBITNIOJIHEHA IUIOCKOM, a Jpyras CKpYIJIEHHOW C YTOHEHHEM B CTOPOHY CEpEIMHBI IaKeTa
ruOkux miactuH 3. K makeram ru0Okux miacTuH 3 HaKIaAKd 4 TPHIETAIOT CKPYTJICHEHHOM
CTOPOHOM, a MJIOCKON CTOPOHOM O0OpaIlEHbl HAPYXKY.

HlapuupHo-nnactuHYaTast Mydra padoTaer cieayommmM odpasom. [Ipu npunoxennn
K OJHOW M3 (uaHueBbx nonymydpr (1 wmnm 2) BpamaTelbHOrO MOMEHTA, Harpyska depes
HaJblbl 7, yOpyrue mWapHUupbl 5, aHTU(QPUKIUOHHBIE BTYJIKH 6 W MaKkeThl TMOKHUX MJIacTUH 3
nepeaaeTcs Ha Apyryro (iaaHueByro noaymypty (2 wiu 1).

[Ipu Bpamenun QuanneBsix noaymypr 1 u 2. Bansl umerommue HECOOCHOCTh H
OTHOCHUTEJIbHBIE YTJIOBblE CMEUIEHMs, Ha 3a CYeT TOro, YTO MAaKeThl TMOKHUX IUIACTHH 3
PAacCIIOJIOKEHBI B OJTHOW IUIOCKOCTH M YCTAHOBJICHBI B YIPYIMX INAPHUPAX 5 KOHUYECKON HIIU
WIMHAPUYECKOH (POPMBI, MpHUeM KaXJIbli yIpYyruil mapHup 5 ocHalleH aHTU()PUKIIMOHHON
BTYJIKOM 6, 1aeT BO3MOXHOCTh YBEJIMYUTh BEIIMYMHBI OCEBOTO M YIJIOBOI'O OTHOCUTEIBHOTO
CMEILEHHS COEJMHSAEMBIX BAJOB, YMEHBIINUTh HANPSIKEHUS B CONPATaeMbIX y3Jdax My(THl U
MOBBICUTBH PECYPC U HAJIEKHOCTH pabOThl My(THI.



11. ITaTenTt Ne 2409773 nara ny6auxamuu 2011. 01. 20

Ynpyrasa mygra

Yupyras mydra coaepKUT BEAYIIYIO H BEIOMYIO TONyMy(dThI 1, 2, MEXIy KOTOPBIMU
ycraHoBjieHa npoctaBka 3. [loaymy(Tsl U mpocTaBka BBINOJHEHBI C (UIaHLIaMH, a MEXIY
HUMH paCIOaraloTcsi MPOMEXKYTOUHbIE KOJbla 4, 5 M NakeT YOpyrux 3JIEMEHTOB 6, 7.
Kpenuenue nakera ynpyrux 3J1€MEHTOB U TPOMEXYTOUHBIX KOJIEI] OCYIIECTBISETCS OOaTaMU
8, KOTOpBIE pacHojiokeHbl BO BTyiakax 9, 10. Brynku 9, 10, npu momoru raek 11, ¢ obeux
CTOPOH C’KMMAIOT MAKeT YIPYruX 3JIEMEHTOB, MNIOTHO PACHOIOKEHHBINH Ha Oontax. B Toprax
MIPOCTaBKH 10 BHYTPEHHEMY JHAMETPY BBIMOJTHEHBI YIIIYOJICHUS, B KOTOPBIX Pa3MEIIEHO 10
koiblly 12 I'-oOpasHoii ¢opmbl B pa3pe3e, a TakkKe BBICTYIbl MPOMEXKYTOUHBIX KOJIEI.
[TpoMexyTouHbIe KOJIbIA U MOTYMY(PThI CKpPEIJIEHbI KperexHbIMU OonTamu 13.

OTnuyuTeNnbHble MPU3HAKU YIIPYTOl MY(THI:

1. Ilpu nmonomke My(ThI, BBICTYIIBI Ha OOEUX MPOMEKYTOUYHBIX KOJbIAX, KOTOpHIE
pacIoIoXKeHbl BO BIAJUHAX TPOCTABKH, HE JAMYT IMOCJICIHEH BBICKOYUTH IMOJ JEHCTBHEM
HEeHTpOoOeXKHOM cunbl. TakuMm o0pazoM, paboTra TakoW My(QThl 3HAYUTEIHHO IOBBIMIAET
TEXHUKY 0€301aCHOCTH;

2. Topubl ¢uaHLeB MOTYMY(PThl UMEIOT KOJBIIEBOH BBICTYI, B3aUMOJACHCTBYIOLIUI C
KOJBIICBBIM  YTUIYOJICHUEM HApPY)KHOTO JHaMeTpa IMPOMEKYTOUYHBIX Kojen. Hammuaue
KOJIBIIEBOTO BBICTYIA BO (pIIaHI[aX U KOJBIIEBOIO YIIyOJeHUS HAa MPOMEXKYTOUHBIX KOJbIAX,
BBITIOJTHEHHBIX 110 OJJHOMY pa3Mepy, MO3BOJIICT MPH cOOpKe OBICTPO W 0€3 MOrpenrHoCTei
COBMECTHUTbH OCH YKa3aHHBIX JIeTallei;

3. BTyJKa, pa3MENICHHAS HA MIJIUHAPUICCKONW YacTH 00JITa, BRIIOJHEHA C OOPTUKOM.
Hanuuue OopTrka mpenoTBpaiaeT KOHTAKT ABYX PSAIOM HaXOISIIMXCS JIeTajiei mpu padbore
My(pTBl M WCKIIOYAaeT HCKpooOpa3oBaHue mpu mojoMke Mydtel. Kpome Toro, 6optuk
MO3BOJIIET 3HAUUTENBHO YMEHBIIUTh PACCTOSHUE MEXIY JAETalsIMH, MEXIYy KOTOPBIMU OH
PaCTIOJIOKEH, a 3HAYUT, YMEHBIIIUTH Ta0apUTHI;

4. 601TBHI U3TOTOBJICHBI C KOHYCOOOpa3HBIM CXOXJeHHEM pe3bObl. KoHnycooOpasHoe
CXOXJICHHE Pe3b0bl 00CCIICUNBACT XOPOIIee COSANHCHHUE H, TIABHOE, CAMOTOPMOXKeHHE. To
€CTh MCKJIFOUAeTCsl CAMOOTBHHYMBAHUE.

12. MaTtent Ne 2455538 nara my6aukanuu 2012, 07. 10
Yupyruii 3jieMeHT AJisl BBICOKO3JIACTHYHBIX MYy (T

JlaHHasi KOHCTPYKLHS yIOPYroro dIeMeHTa JUIsl BBICOKODJIACTHUYHOU MY(THI
OecrieurBaeT  Tepenady — MOBBIIIEHHOTO  KPYTSIIEr0 MOMEHTa H  TEM  CaMbIM
MOBBILIAET CPOK €r0 IKCILTyaTaI|H.

Yrpyruil sneMeHT s BBICOKOIIACTUYHBIX MY(T paboTaeT CleayroIliuM 00pa3oM.
[Ipu HarpyXeHuH YIPYroro 3jJeMEHTa KPYTSAIIMM MOMEHTOM, PaBHBIM MOMEHTY HOTEpPH
YCTOMYMBOCTH, YMEHBILIAETCS HAapyKHBIM JUaMETp Kapkaca B OTJAEIbHBIX ydacTkax 7 H &,
MPUMBIKAIOIUX K JIOMOJHUTEILHOMY KOPJAHOMY MOSCY 3 /10 BEIUYMHBI €r0 HapyKHOTO
nuamerpa. 11ocKoabKy JONMOJHUTENBHBIN KOPAHBIA IMOSIC 3 BBINOJHEH HEPACTSKUMBIM, a
KOpPAHBIA Kapkac 2 B OTHENbHBIX ydacTKax 7 W 8, MPUMBIKAOIMHX K JONOJHUTEIBHOMY
KOPJIHOMY NOsICY 3, BBIIIOJHEH paguaibHO BRIMYKIbIM 10, 11, TOo oTnensHble ydacTku 7 u 8
MOCPEACTBOM LIEHTPOOEIKHBIX CUJI PAIUAIBHO PACIIUPSIIOTCS OTHOCUTENBFHO OCH BpalleHus 4,
YTO YBENIWYHMBAET IMTyOMHY BHAJMHBI 6, U, KaK CJIEJCTBHE, MOMEHT MOTEPH YCTOHYHMBOCTU
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YIPYTroro »jeMeHTa BO3pacTaeT, U TeM CaMbIM OOeCleYMBaeTCs IMepeaaya MOBBIIIEHHOTO
KPYTAILIEr0 MOMEHTA.

VYTonmeHHbI CII0M pe3uHbl 9 co3laeT YCWIMS, MPENSTCTBYIOLIUE CKPYYHBaHHUIO
OTHOCHUTEJIBHO JAPYI Apyra OTIENbHBIX Y4acTKOB 7 M 8 KOpJHOro Kapkaca 2, 4TO TaKXe
CHOCOOCTBYET MOBBILIEHUIO MOMEHTA [TOTEPH YCTOMUUBOCTH YIPYTUM 3JI€MEHTOM

13. 3axmarouenue: [IpoaHann3upoBaB CTaTbIO MOYKHO IPUNTHU K BBIBOJY YTO JIaHHBIE METObI
B JICHCTBUTEIBHOCTH CIIOCOOHBI YCTPAaHUTh HECOOCHOCTH JJIEKTPOHECOOCHBIX arperaTtos, TEM
CaMbIM YBEJINYHMB MEKPEMOHTHBIE CPOKH U CPOKHU IKCILTyaTallHu.

1.

Cnucok nutepatypbl

[[TammazoB A. M. [IpoekTupoBaHue U IKCILTyaTALMsI HACOCHBIX U KOMIIPECCOPHBIX
cranuui: YueOHuk st By3oB / A. M. Illammazos, B.H. Anekcanapos, A. .
[Nonesanos u apro — M.: OOO «Henpa-busnectientp», 2003. — 404 c.

. IMar. Ne 2423629 Poc. ®enepamusa: MIIK7 G 01 N 33/30. IlapuuphHo-
wiactuayaras mydra/ .M. Muxaiinos, F0.H. Cokonos, I'. A. CununpH, J[. M.
VYIIgHKYUH; 3asBUTENb M MaTeHTooOmanaTenb OTKpPBITOE aKIMOHEPHOE OOIIECTBO
HayuHo-uccnenoBarenbCkuii. M KOHCTPYKTOPCKO-TEXHOJOTMYECKU MHCTHUTYT
noaBmxkHOro cocraBa (OAO "BHUMKTH")— Ne 2010111248/11,3as8:1. 25.03.2010;
omy611.10.07.2011.

. IMatr. Ne 2409773 Poc. ®demepanms: MIIK F16D3/00. VYnpyras wmydra /
YenoburyeHko BaenTuHn AHapeeBuY; 3asBUTENb U TaTeHTOOOIaAaTens OOMmecTBo
C OrpaHMYCHHOH OTBETCTBCHHOCThIO Hay4dHO-IPOM3BOJICTBEHHOE NPEIANPUITHE
"HACOCTEXKOMIIJIEKT" — Ne 2008141830/11, 3assi1. 23.10.2008; ory01.
20.01.2011.

. ITar. Ne 2455538 Poc. denepaums: MIIKF16D3/74. Yupyruii 37meMEHT st
BbICOKODNacTHUHBIX Mydpt/ A. FO. ®dor, B. A. WiabuyeB; 3asBUTEIb |
nateHTooOnanarens PenepanbHOE TOCYAAPCTBEHHOE YHUTApHOE MpPEANpUsSTHE
"Hayuno-npousBoactsennoe  mpeamnpusitue  "llporpecc”  (OI'VII  "HIIII
"TIporpecc") — Ne 2010141522/11 3as8:1. 08.10.2010; omy6:1.10.07.2012.



