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CpeZbl.
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PEAMMPYIOLUMA HA OABNEHUE, OE®OPMUPYEMbIA, CAMOBCTPAVBAEMbIN
CKPEBKOBbIN 3NEMEHT, UCMNONb3YEMbIA NMPU CKPEEKOBOW OYUNCTKE
TPYBEONPOBOOOB

[MepekpecTHas ccblika HA POACTBEHHbIE 3aABKU

Hacrosilwas 3asska mcnpawmsaeTt npuoputeT 3asskn US 62/994,039, nogaHHON
24 mapta 2020 roga, BCe coaepaHWe KOTOPOW BKITIOMEHO B HACTOSALUMA [OKYMEHT

nocpenCcTtBOM CCbIJNTKA.

[MpeaLecTBYIOLLNA YPOBEHb TEXHUKN

[0001] HacToswee usobpeTteHne OTHOCUTCA K obnactu CkpebKOBOW O4YUCTKM
TPyOOMNPOBOAOB U K Kamepam 3anycka-npuema ckpebKoB, TakMM Kak WUCMOMb3yTCs Mpu
obcnyxmBaHum HedTe- M rasonpoBogoB. B uvacTHOCTU, M300peTeHne OTHOCUTCA K
obnacTun ckpebKOBbIX 3NEMEHTOB, NPEeAHA3HAYEHHbIX ANS KOHTaKTa CO CTEHKOW TPYObI.

[0002] TpybonposogHbie ckpebkn 0ObIMHO BKIHOHAKOT B cebs1 onpaBKy U O4UH UK
Bonee ckpebKOBbIX 3IEMEHTOB, PACMOMNOXEHHbIX BOKPYr OMpaBkh. OTU 3MEMEHTbl MOryT
ObITb BbINOMHEHbI BO MHOXECTBE Pa3fIUYHbIX FrEOMETPUYECKNX POPM, YTOOBI HAMMYULLMM
obpa3om COOTBETCTBOBAaTb KOHKPETHOMY NPUMEHEHMIO ckpebkoBon oumcTkn. Onpaska u
CKpeOKOBbIE 3NEMEHTbI MOryT ObiTb M3rOTOBMNEHbLI U3 MeTanna unu 3nactomepa, Takoro
Kak pesvHa unu ypetaH. B HeKOTOpbIX NPUMEHEHUAX CKpebok MOXET ObiTb CKpebKkom M3
neHononuypetaHa. OnpaBka MOXET NpeacTasnaTb COOOM NPOAOSMbHO MPOXOASALLYIO
UunuHapuyeckyto onpasky. CkpebkoBble 3MeMeHTbl MOryT ObiTb BbINOMHEHbI Kak OAHO
Lienoe ¢ onpasBkOW, Kak B crnyvyae co CKkpebkOM M3 neHononuypetaHa, unm mMoryT ObiTb
npukpenneHbl K onpaske. CKpebKOoBble 3NeMeHTbl MOryT ObiTb BbIMNOMHEHbI TakUM
obpasom, 4TOOblI oObecneuymBaTb BO3MOXHOCTb FEpPMETM3aUMM MEXAY INEMEHTOM U
NPOTUBOMOMOXHON CTEHKOW TPyObl. B HEKOTOPLIX NPUMEHEHMSIX CKPebok MOXeT ObiTb
ckpebkom cdepnyeckon OpMbl, Kak Te, KOTOpble WCMOMb3YTCS ANsi OCYLLUEHUS
Tpybonposoga.

[0003] Mpn npoxoxaeHun uyepes Tpybonposos TPybONpPoOBOAHOIO CKpebka,
HE3aBMCMMO OT €ro KoHdurypauum, MeTanimyeckue WM 3MacTOMEPHbIE 3MEMEHTHI,
KOHTaKTMpyrowme ¢ TpyboW, MCTMpAKTCAa M usHawuBawTca. McTupaHne sBnsieTcs
O0COBEHHO BBLICOKMM B CyXMX FasoBblX TPyOOMpoBOAax MO CPABHEHMIO C KUAKOCTHBIMM
Tpybonposogamu. Hesasucumo oOT TpybOMPOBOAHOIO MNPOAYKTA, MNOTEPS MaTepuana
MPUBOAUT K CHWKEHMIO TEPMETU3NPYIOLLEN CMOCOBHOCTN, MOCKOMbKY YCUNUE MeXay
CKpebKOM U CTeHKoU TpyObl yMeHbLuaeTcs. CO BpeMeHeM TUNOBOW CKPEOKOBbIN 3MEMEHT,

KOTOPbIN MOXHO M3roTOBUTb CEroAHS, MOXET NoTepsTb 40 50% CBOEN repmMeTUsNpyroLLEN
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crnocobHocTn 3a nepeble 10 munb (~16 kM) nepemeweHns no Tpybonposogy. 3TO
ocobeHHO 6ecnokouT, NOTOMY 4YTO MHorme Tpybonposoabl MoryT gocturate 6onee 100
(~160 kM) Munb B 4NUHY, a HekoTopble - Bonee 500 munb (~800 km).

[0004] MoTepsa repmeTUMpyroLLen CrnoCOBHOCTM MOXET MPOSABNSATLCS JTIOKanbHO
yMeHbLUEHVEM AudepeHUnansHoro AaBneHns Ha 3MNeMeHTe, WM OHa MOXET
NpoABNATbLCA rnodanbHO Kak yMEHbLUEHWE pacxoaa TeKkyden cpeabl yepes TpybonpoBos
npv AaHHOM AaBneHuMW. YMeEHbLUEHME pacxoja TeKyvyeun cpeibl Npy AaHHOM aBneHuu
TaKkKe ABNSETCA OCHOBHbIM MPU3HaKOM TOro, YTo TpybonpoBOg 3aCOpPEH 3arpA3HEHUAMM
W, CNeaoBaTenbHO, HYXAAaeTCA B CKPeOKOBOW OUUCTKE. 3arpsi3HEHWs, KOTOpPble MOryT
3acoputb Tpybonposog, BknoYakT B cebs, HO HEe OrpaHNYMBAaIOTCS 3TUM, TPSi3b, BOCK U
rmaparHole obpasoBaHus.

[0005] TpybonposogHbie ckpebkn npeaHasHayeHbl ANs BbIMOMHEHUS] KOHKPETHON
3ajayn Ha MPOTSKEHHOM PaCCTOSAHUN NPOXOXAEHUS no Tpybonposoay. 3Tn 3agauyu
BKrtovaT B cebsi, HO He OrpaHn4YMBalOTCA 3TUM, OCYLLUEHMWE, OYUCTKY, M3OMNALUI U
nHcnekTuposaHue. OpHakoO UCMbITAHUSA, MPOBEAEHHbIE aBTOPaMW  HACTOALLEro
N300peTeHNs Ha CTOPOHHMX ckpebkax, nokasanu, 4TO repmMeTmsMpyoas CnocobHOCTb
Takmx ckpebkos, msmepsiemass auddepeHumancHbiM gaeneHmem («dP») Ha ckpebke,
MOXET 3aMETHO U ObICTPO yXyALWaTbCa B XOAE ero npoxoxaeHusa no tpybonposogy. B
HEKOTOpPbIX crydasix nocne npoxoxaeHmss sBcero 3-5 munb (~5-8 km) ckpebkosble
3MNEeMEHTbI U3HALLUMBANUCh A0 TakOW CTEeneHu, YTo ckpebkun BonbLle He MOrNU BbIMOMHATD
Kakyto-nnbo nonesHyro paboTy. IOTO HABNAETCA HEOXMAAHHBIM U YAUBUTEMNbHbLIM
pe3ynbTaToM Npu TOM, YTO NPOTECTUPOBAHHbIE CKPeOKN, B obLyem, Bbinn npeaHasHayveHbl
ANSA NpoxoxaeHns TpybonpoBOA0B, HAMHOMO NPEBbLILLAOLMX 3TO PacCTOSAHME, BMNNOTb 40
150-200 munb (~240-320 km). ABTOpam HacToSALIEro M30OpPETEHMs), HA OCHOBaHUN UX
TecTMpoBaHms n mameperHnss dP, Tenepb M3BECTHO, YTO GONBLUMHCTBO CKPEOKOB MOryT
CNpaBuUTbCSA TOMbKO C HEOOMbLUOW YaCTblO 3TOM0 PacCTOAHMSA MPOXOXAEHUS A0 NOTEPU
3 PEKTMBHOCTM UMK, B XYALUEM Criyyae, 40 NONyYEeHUsa Takoro U3Hoca, KOTopbIn AenaeT
nx HedhPEeKTUBHLIMAN ANSA CTOAWEN nepes HMMK 3agadn. Hanpumep, ckpebok moxeT
notepate A0 1/8” - 1/4” marepunana. lNMoteps 1/8” MOXKET NPUBECTU K NATUKPATHOMY
nageHuto gasneHusi, ot 20 nnmn 21 yHTOB Ha KB. Atonm (~138 unu 145 klla) go 4 dyHTOB
Ha kB. gronm (~28 kla).

[0006] YpeTaHoBble mMmaTtepuanbl, OObIMHO WCMNOMNb3yemMble ANA  CKPeOKOBbIX
3MIEMEHTOB, O4YE€Hb 3MacCTUYHbl MO CBOEMY XapakTepy, 4YTO MO3BONSAET Mmarepuvany
AENCTBOBATb, KaK MPyXuHa. 3Ta BO3MOXHOCTb XMMNYECKOrO COCTaBa No3BOSISIET ypeTaHy
ocTaBaTbCA rMOKUM, HO U3MEHATb (POpMYy B 3aBMCUMOCTU OT €ro MOAYNSA CEYEHUS U

NPUNOXEHHOro ycunus. Hanpumep, OTHOCWUTENbHO TOHKOE CeYeHMe MOXET, npu
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Hebonbwom ycunun, pacwmpsatbca bonee 4dem Ha 500% OT cBOEro Ha4vanbHOro
COCTOSIHUA [0 paspyweHus. 3Ty rMbKOoCTb MOXHO Habnwjatb B TPyOONpOBOAHbLIX

MaHXeTax n Aunckax, nCnonb3yemMbiX BO MHOXECTBE Pa3finyHbIX TUMOB Cer6KOBbIX Y3n0B.

CyLjHocTb n3obpereHns

[0007] BapuaHTbl ocyLecTBneHnsa CKpebKoBOro anemeHTa CornacHo HacTosiLemy
N300PETEHNIO BbINOMHEHbI C BO3MOXHOCTBIO NogaepaHus 6onee BbICOKMX CPefHUX
HOPMarnbHbIX YCUIMMA U BbITEKAIOLLEN U3 3TOrO repMeTusnpyroLen CnocobHOCTM BO BPEMS
npoxoxgeHms no TpybonpoBogy, Yem y CKPeOKOBbIX 3MEMEHTOB M3 YPOBHSA TEXHUKW.
[nnHa NpoxoXaeHNsa MOXET Haxo4UTbLCA B gnanasoHe oT 5 munbe 40 500 munbe, npuyem B
3TOM LUMPOKOM JuanasoHe CyLIECTBYIOT [AUCKPETHbIE 3HAYEHUA W NOALMaNa3oOHbI.
O P DPEKTMBHOCTDL repmMeTnsaLmm MOXET YAEPKMBATLCA HA YPOBHE XapaKTEPUCTUK, TECHO
CBSA3@HHbIX C Ha4YanbHbIM (MakcumarnbHbIM) YPOBHEM repmMeTusayun, Habnogaemom npu
HOBOM COCTOSIHUW. [0 Mepe nsHoca cKpebKOBbIN 3NIEMEHT CTaHOBUTCS Nervye HagyBsaTb 3a
cyeT guddepeHymanbHOro AasneHnsa npu nojaepXKaHum repmMeTusmpyrowero KOHTakTa
CO CTeHkon Tpybbl. B HeorpaHumumsarowem npumepe, korga B CKPeOKOBOM 3NEMEHTE
cpabartbiBaeTcs maTepuan B guanasoHe ot 1/8" go 1/4" (unn 6onee), nepsoHavanbHas
repMeTmaupytoiasl cnocobHoOCTb coxpaHsieTcss (Hanpumep, ot 20 o 21 yHTOB Ha KB.
atonm (~138 go 145 klMa)).

[0008] B HekoTOpbIX BapuaHTax ocyLjectsneHna ot 85% ao 90%, ot 90% ao 95%
n ot 95% fo 99% nepBoHaYanbLHOW repmMeTU3NpyroLen CnoCoBHOCTM COXpaHseTcs Ha
NPOTSKEHUN 33A4aHHOTO PACCTOSHUS MPOXOXAEHUS WM cpoka CcrnyxBbl 3nemeHTa.
CkpebkoBbIn  3nemMeHT MOXeT ObITb BbINOMHEH Kak ckpebok, He Tpebyowmn
YNNOTHUTENbHbIX MaHXeT UnvM AUCKOB MPW LiENEBOM MCMONb3oBaHUM B Tpybonposose,
unn moxeT OblTb BbINONMHEH B BWUAE YNNOTHUTENBHOW MaHXETbl WNM  AMCKa,
PaCnonoXEHHbIX BOKPYr OnpaBky. YNMNOTHUTENbHAA MaHXeTa unvm AUCK 1 onpaska MOryT
ObITb BbIMNONMHEHbl kak eguHoe uenoe. CKpebkoBbIA 3NEMEHT npu  LENeBOM
NCNonb3oBaHMM B TPYOONPOBOAE PACLLUMPAETCA U CKUMAETCA MO OCUM U MO OKPYXKHOCTU
(pagnanbHO Hapy>Ky UM BHYTPb) B OTBET Ha JasneHune B Tpybonposoge.

[0009] OcbpekTMBHOCTE repmeTusaumm obecneumBaeTcs 3a CYET  MOMow
KOHCTPYKLUUKN KOpryca M TOMWMHbI CTEHKU MMM MOAYMS CEYEHMS, KOTOpble MO3BOMSOT
MOBEPXHOCTAM,  BbIMOMHEHHbIM  COOTBETCTBYHOLWMM  0oBpasoMm, MakCUMU3MPOBATb
noTeHUManbHbIN Npornd ckpebkoBOro anemMeHTa, YTo NO3BONAET COXPaHATbL HOPMarbHbIe
YyCUNust Mexay CTeHKoM TpyObl 1 CKPeBKOBBIM 3NEMEHTOM M BanaHcMpoBaTh MEXAY €ro
OCEBOM N €ro pagnanbHON repmeTusnpytoen cnocobHOCTb0. Mogynb CeYEeHUs MOXET

ObITb MOMNYyYEH C NOMOLLbIO KOHCTPYKTUBHBIX 0Bpyyen unu pebep, kotopbie obecneunsatot
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KECTKOCTb (KOMbLEBYO MPOYHOCTL). KOHCTPYKTUBHLIE pebpa yaepKmBaroT CKPeOKOBLIN
3NEMEHT NpUM MWHUMANbHOM HEHaAyTOM AuameTpe, a 3aTtem, Mpu MNpUNoKeHUM
AaBneHuns, CKpebKOBbIM 3NEMEHT HafyBaeTCsa 4O MOMOXEHUS repMeTusaymm B KOHTaKTe
co cTeHkom Tpybbl. CHawyana HagyBaeTca MoAynb ©Oonee TOHKOro CeuveHus,
PacrnonOXeHHbIN MEeXAy COCELHMMM KOHCTPYKTMBHbIMU pebpamn, a 3atem HagyBatoTCs
pebpa. B 3TOM HagyTOM NONOXEHMM Kak MOAYNb Bonee TONCToro CeYeHus, Tak U MOAYMb
fonee TOHKOro ceyeHus ByayT KOHTAKTUPOBATb CO CTEHKOW TPYObI.

[0010] BapmnaHTbl OCyLLECTBMEHNS HaCTOALEro M300peTeHns CrnocoBCTBYIOT
rapaHTuK TOro, YTO MO MepEe TOro, Kak CKPeOKOBbIA 3NEMEHT HAaYMHAET U3HALLMBATLCS, U
MO Mepe YMEHbLUEHMSI MOAYNS CeYeHMsl, Npornd yBenMUMBaeTCsl NPONopLMOHanbHO Ans
noaaepxaHua repmetmsaymm. M no mepe m3Hoca CkpebKOBOro 3fnemMeHTa CTaHOBUTCS
nerye BbINOMHATL HaZyBaHWe pPasfnU4YHbIX MOZYNEen ceyeHus. Takum obpasom, ycunus
npwkaTus K CTEHKe TpybonpoBOAa MOXHO COXPaHsATb Ha MakCUMarbHOM YPOBHE WM
OKOJ1O HEro.

[0011] CkpebkoBbIi 3nemeHT He TpebyeT CpeacTB HaayBaHWA, TakuMX Kak
AOMNOSHUTENbHbBIE TEKyYMe Cpefbl, XMMUYECKME BELLECTBA WNM HACOCbl, NP 3TOM, MO
CPABHEHMWIO C U3BECTHLIMU N3 YPOBHS TEXHWUKU 3M1EMEHTAMWN 3KBMBANEHTHOrO pasmepa u
Ha3Ha4YeHWs1, ANEMEHTbI COrMacHO HacTosILLEMY M30DPETEHNIO Nerye no BECY M NpoLle U
Aelwesne B U3rotosneHun. [Mpu BbINONMHEHUM B Buge TpybonpoBogHOro ckpebka cC
BannacHbIM NOTOKOM, UNK B BUAE AMCKA, CKPEOKOBbLIA 3MEMEHT MOXET UCMONb30BaTLCS
ABYHanpasneHHo.

[0012] Monbin kopnyCc CKpebKOBOro anemMeHTa MOXeT ObiTb W3roTOBNEH U3
3NacTOMEpPHOro Marepuana, Takoro Kak ypeTaH WnuM ero 3kBMBaneHT. BbiOpaHHbIN
mMatepuan AormkeH ObiTb MaTepuanom, YCTOMYMBLIM K TPyOonpoBOAHOMY MNPOAYKTY,
BO3JENCTBUIO KOTOpOro Oyaer nogBeprarbCa CKPeOKOBLIM 3neMeHT. [MOCKONbKY MObIN
koprnyc siBNsieTcs AeOpPMUMPYEMbIM aKkCuanbHO U pajuanbHO, CKPeOKOBLIM 3NEMEHT
MOXET MHTErpupoBaTbCA CO CTEHKOW TPybObl UNM COOTBETCTBOBATb €M MO Popme, He
Tpebys AONOMHUTENMbHbLIX TEKYYMX CPed, XMMUYECKUX BELLECTB MMM HAcOCOB, COXPaHsis
Mpu 3TOM HEOBXOAMMbIE HOPMAarbHbIE YCUIMSA MEXAY CKPEOKOBOM 3NIEMEHTOM M CTEHKOM
Tpybonposoga.

[0013] Monbin kopnyC BkMAOYaET B ce0s1 BHYTPEHHIOW KOHCTPYKUMO (pebpa mnnm
obpyun), koTOpasi MO3BOMSET W3MEHATb OpPMYy Kkopryca Moa AaBfeHWEM Mpu
NOAAEPXKAHMN HOPMAarbHbIX YCUNUA npwxaTust K CTeHke TpybonpoBoaa. BHyTpeHHss
KOHCTPYKLUMS Takke [AEWCTBYET Kak MPYXUHA, yAEepXKMBaloLasi KOpnyc OTKPbITbIM, a
NMOBEPXHOCTU - Mpunerawwmmm K CreHke Tpybonposoga Tak, 4TOObl Ckpebok

COMPOTUBMANCSA MNEepPeBOpaqMBaHUIO UMK BbIBOPaYMBaHUIO Haum3HaHKy. B BapuaHTax
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OCYLLECTBMNEHNS  BHYTPEHHAA  KOHCTPYKUMSA  BkNwyaer B ceba  MHOXECTBO
anbTEPHaTUBHbIX OKPYXXHbIX MOMOC, MpUM 3TOM OAHa rpynna nornoc MMEEeT MOAYIb
YMEHbLLEHHOrO CeYEHNsI MO CPaBHEHUIO C APYroun rpynnon nonoc. MNMonockl Cnoco6CTByOT
PacTSXEHUIO CKPeOKOBOro arieMeHTa B OCEBOM HarpaBneHUM U NO3BOMAIOT 3NEMEHTY
paboTaTb BO MHOXECTBE AMaMeTpoB TPyObl.

[0014] CkpebkoBble 3nEeMEHTbI COrNMacHO HacTosAWweMy U300peTeHno MoryT ObiTb
BbINMOMHEHbI C  BO3MOXHOCTbIO UMW NpejHasHadeHbl ANS  UCMONb30BaHUA C
TpybonpoBogHbIMM CKpebkamu, npefHasHa4YeHHbIMU AN 334a4 OCYLUEHUS, OYMCTKW,
N30MALMM U MHCMEKTUPOBAHUS, UMM HEKOTOPOM KX KOMOMHaUMIK. TMONbIA KOpPNyC MOXET
npeacTaensaTb COOON OnpaBKy, KOTOpasi MOXET ObiTb BLINOMHEHA Kak TPyOOnpOBOAHLIN
ckpeboKk, MM OH MOXeT OblTb CKPeOKOBbIM 3MEMEHTOM, MNpeHasHa4YeHHbIM Ans
NCNONb30BaHMS BOKPYr onpaBku. B HEKOTOpPbIX BapmaHTax oCyLecTBNeHUs CKpebKOoBbIN
3NemMeHT 1 onpaska obpasyoT TpybonpoBOAHLINM CKPeBOK, Kak B cnydyae CoO Ckpebkom n3
neHononuypetaHa. CKpebkoBbIM 3NEMEHT MOXeT ObITb NPUKPENneH K OnpasBke Wnu
MOXET ObITb BbINOMHEH Kak efunHoe uenoe ¢ onpaskon. CKpebkoBble 3MEMEHTbI MOTyT
ObITb AMCKOOOpAasHbIMN UMK B BUAE MAHXETbl, Unu noborn popmbl, NOAXOAALLEN ANS
npMMeHeHua B AaHHoMm Tpybonposoge. B HEKOTOpbIX BapuaHTax OCYyLECTBMEHWS
CKpebKOBbIN  3NMEMEHT WMeeT uunuHapudeckyro dopmy. B gpyrmx BapuaHtax
OCYLLECTBNEHUS CKPEOKOBBIN 3NEMEHT UMEET cihepudeckyto chopmy. B gpyrnx sapuaHTax
OCYLLECTBNEHNS CKPeOKOBbIN 3MNEeMEeHT WMeeT OopMy YCEYEHHOro KOHyca unu
nyneobpasHyo hopmy.

[0015] B BapmaHTax ocywecTBNeHud, npu LEenesoM WCMNOMNb30BaHUM B
TpybonpoBoae, CKPEOKOBbIN 3NMEMEHT PaCLLUMPSAETCS U CKUMAETCA B ABYX M3MEPEHUsIX
MEeXAYy NepBbIM pasMepoM M BTOPbIM pasmMepom, OTNMYHbIM OT MepBbiX. Hanpumep,
NnepBbIA pasmMep MOXET MpPeacTaBnATb COOOW NepBylo ANWHY U NEPBbIA AMaMeTp, a
BTOPOM pasMep MOXET nNpeacTaBnsaATb CcoOOW BTOPYO ANWMHY W BTOPOW ANaMETP,
OTNU4YHbIE OT nepBbiX. [lepBas gnvHa MOXeT ObiTb KOpOYe BTOPOW ASMVHbI, @ NEPBbIN
anametp MoxeT Obitb Oonblie BTOpOro guameTpa. [lepsas pgnvHa MoxeT ObiTb
MUHMMAanNbHOW ANUHOW, a BTOpas ANMHA MOXET ObiTb MakCMManbHOW ANUHON. [NepBbin
avametp MoxeT OblTb MakCuMarbHbIM AWAMETPOM, a BTOPOW AMaMeTp MOXeT ObiTb
MUHUManbHbIM  aguameTpom. BepHo w©n ofpatHoe (Hanpumep, nepBbiM pasmep
npeactaensiet cobon Gonee KOPOTKYHO ANUHY M G66nbwumn gnameTp). B BapuaHTax
OCYLLECTBNEHNS CKPEOKOBbIM 3NIEMEHT NEePEXoaUT K MNPOMEXYTOYHbIM  PasfiNYHbIM
ANVMHaM N gunametpam Mexgy nepBbiMA U BTOPbIMU  PasNUYHbIMK - ANMHAMU W©

AvameTpamu.



10

15

20

25

30

35

[lepeyeHb uryp

[0016] Ha cour. 1 npeacraBneH U3OMETPUYECKUIA BUL BapuaHTa OCYLLUECTBNEHUS
UUNUHAPUYECKOrO  MOMOro  Kopryca  COrnacHo  HacTtodwemy  M3obpeTeHuio,
M3roTOBIIEHHOrO W3 3MacTOMEPHOrO Marepuana W BbIMOMHEHHOrO B BuAE Ckpebka,
Bkntovatowjero B cebss  ckpebKoBble ANeMeHTbl B BUMAE  OKPYXHbIX KaHaBOK,
OT(POPMOBaHHbLIX B CKpebKke W OTCTOAWMX APYr OT Apyra B OCEBOM HarnpasneHuu.
Ckpebok nokasaH C ero nepebiMA ANVHOM W agunameTpom. B apyrmx BapuaHTax
ocyLecTBNeHnss ckpebok MOXeT uMeTb cdepuyeckylo opMy W Bkno4vaTb B cebs
OKPYXXHbI€ KaHaBKW.

[0017] Ha chur. 2 npeacraBneH M3oMeTpudeckun Bug c3agn ckpebka no cwur. 1,
Ckpebok Bkniovyaetr B ceba nombin KOPNYC C BHYTPEHHEW KOHCTPYKUMEW, KOTOpas
MO3BONSAET NOA AaBMNEHWEM W3MEHATb POPMY KOpMyca, HO COXPaHATb HOpMaribHble
YyCUNUS nNpmxaTtnsa Kk cteHke Tpybonposoga. BHYTPEHHSA KOHCTPYKUUS Takke LENCTBYET
Kak MpyXvHa, YAEPXMBaoLas KOPMNyC OTKPbITbIM, & MOBEPXHOCTU - MPUMEramowmmMmn K
CcTeHke TpybonpoBoga Tak, 4ToObl CKpebok COMPOTMBRANCA MNEPEBOPAYNBAHMIO WA
BbIBOPAUYMBAHUIO HAN3HAHKY.

[0018] Ha d¢wur. 3 npeacraBneHa moaenb, WNMIOCTPUpYOWAas CnocobHOCTb
BHYTPEHHEWN KOHCTPYKUUM npormbaTtbCa pagunanbHO ANA nojAepXaHus paguvanbHOW
repMeTnyHocTn  ckpebka. [lpu uUeneBom ucnonb3oBaHun aedopmauus  Oyaer
orpaHuumBatbCs TPybOMpoOBOAOM C MOAAEPXKAHMEM YCUMNWA, HEOOXOAUMbIX ANS
repMeTm3ayum no Mepe u3Hoca ckpebKoBOro arnemMeHTa BO BPEMSA €ro NpoXOXAeHUs no
Tpybonposogy. MokasaHHbIN 34eCb CKPEOKOBbIN 3NEMEHT HaxoAUTCS B NMPOMEXYTOUYHOM
HaZyTOM COCTOSIHMM. py NOMHOM HaayBaHUN CKPEOKOBLIN 3NIEMEHT NPUIeraeT K CTEHKe
TpyObl POBHO.

[0019] Ha cour. 4 npeacTtaBneH BUg Cnepeaun BapuaHTa ocyLecTBneHusa ckpebka
COrnacHo HacTosiLeMY M30OPETEHUIO C PpaCLLUMPEHHBIMW, BTOPbIMU ANTMHON U AMaMETPOM.
PacwmpeHne npoucxoaut npu auddepeHynansHoM ApasneHmn. B atom npumepe
MUHMMAanbHbIA HEHAAYTbIA AMaMETpP, MO CYLECTBY, paBeH BHyTpeHHemy gunameTpy (ID)
TpyObl.

[0020] Ha dour. 5 npeacrasneHo mMoaenupoBaHe ANs BapyuaHTa OCyLUeCTBEHNS
C cur. 4 Nnpu NPUNOXEHUN AaBNEHUS ANA paclumMpennsa ckpebka Ans ero Leneson 3agaum
Ha Apyrom yyactke Tpybbl. CKpebKOBbIN 3MIEMEHT MOKasaH B NPOMEXYTOYHOM HaLyTOM
MOMOXEHWN, KOrga HauyumHaeT HagyBaTbCA MOAynb Bonee TOHKOro ceyeHus. B kavectse
HeorpaHuyMBsaroLero npumepa, guametp ckpebka nsmeHsetcs npubnusmrtensHo Ha 0,2

aronma (~0,5 cm). Ero anuHa ysennumsaetcs npubnunsmntensHo Ha 1,5 gronma (~3,8 cm).
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[0021] Ha chur. 6 npeacTtaBneH BapuaHT OCYLLECTBMEHMS, UMEKOLMA MOIbIN
KOpNyc B BWAE MAHXETbl, COrMacHO HACTOALEMY MW30DPETEeHUIO, WU3rOTOBMEHHbIN U3
3NacTOMEpPHOro marepuana W BbINOMHEHHbIM B BUAE YMMOTHUTENbHOMO 3MNeMeHTa.
MockonbKy MOMbIA KOPMYC PacLUMPSIETCHS U CKUMAETCS B ABYX W3MEPEHUSIX, BOKPYr
onpasBku TpebyeTCcsi MEeHbLUe MaHXET, YeM MaHXEeT W3 YPOBHS TEXHUKU ANS AAHHOro
ckpebka, npu BbINOMHEHUN TOro e obbema paboT Mo repmMeTvsaumMm Unu OYUCTKE.
BHyTpeHHee aaBneHwe yBennuMBaeT HOPManbHble€ YCUMUS BAOMb Kpas MaHXeTbl, YTO
NO3BONAET YANVHUTL YNIOTHUTEMBHbIN Kpan bkn gna paboTbl NO NOCNenoBaTeENbHON
npokayke NPOAYKTOB NapTUSMU.

[0022] Ha chur. 7 npeacTtaBneH M3OMETPUYECKMA BUA C3aAM MONOro kopryca no
dur. 6, umerowlero ¢GOpPMYy MaHXeTbl, M MOKasaHbl BHYTPEHHWE MOBEPXHOCTU. B
BapuaHTax OCYL|EeCTBNEHUs paclumMpeHHas tobka aobasnser 3HauuTENbHYK nnowagb
MOBEPXHOCTU, K KOTOPOW MpuKNaabiBaeTca AasneHue, 4tobbl co3gatb HOpMarnbHble
ycunusa npwxkatna Kk Tpybonposogy Ans ynydweHus repmetmsayuun. o mepe usHoca
MaHXeTbl Kopnyc OygeTr craHoButbcA Oonee rmbkum, co3gaBasi AMHaMUYECKOe
YNNOTHEHNE, KOTOPOE NPOAOIMKAET U3MEHATbCHA, YTOObl rapaHTUpoBaThb NOAAEPMKaHWUE

Hagnexallen repmeTnsaynum OTHOCUTENBHO BHYTPEHHUX NOBEPXHOCTEN TpybonpoBoga.

CeefeHus, noaTBEPXKAAOLLNE BO3SMOXHOCTL OCYLLIECTBNEHUSA N306peTeHns

[0023] BapnaHTbl ocywiectBneHus TpybonpoBoaHOro CKpebKOBOro anemeHTa
COrracHo Hacrosemy nsobpeteHuto obecneunBaroT MU3MEHEHNE ero pasmMepoB B OCEBOM
W pajgvanbHOM HanpasfneHuM B 3aBUCUMOCTU OT MNPUMNOXEHHOTrO JaBreHus npu
NPOXOXAEeHMM BHYTpU Tpybonposoaa. TpybonpoBOAHbIN CKPEOKOBLIN 3NIEMEHT BKNOYaET
B cebsa 3anacTOMEPHbIN KOPMYC, WUMEIOWUIA NEPBYID OKPYXKHYID MOMOCY WINN  30HY,
UMEIOLLYIO NEPBbLIN MOAYIb CEYEHUS N BTOPYIO OKPYXKHYIO MOSIOCY UM 30HY, UMEIOLLYIO
BTOPOW MOAYINb CEYEHUs!, OTNNYHbBIA OT NepBoro moaynsa ceyernms. OgHa unm obe 30HbI
MOryT 6biTb NOAOOHBIMM MPYXMHE WNU FapMOLLKE, MOCKOMbKY 3NEMEHT MEHSIET CBOH
reometputo. Kakgas M3 nepBoM U BTOPOM OKPYXKHbIX 30H U3MEHSETCS C pasHOW
CKOPOCTbIO OTHOCUTEMbHO ApYr Apyra Mexay HEHaayTbiM COCTOSHMEM W HaayTbiM
COCTOSIHUEM MNPV MNPUNOXEHHOM AaBMEHUN WA MPU Nepexoje OT OAHOro HaayToro
coctoaHuna k gpyromy. Korga HagysaeTca moayrnb 6onee TOHKOro cedeHus, oH paboraer
Ha pacTspkeHne moayns 6onee TonCcToro CeYeHns, NPUBOAS K €ro HagyBaHWIo.

[0024] Bropasa okpyxHas nonoca pacrnonoXXeHa CMEXHO C MEepPBON OKPYXKHOW
nonocoun. Monockl MOryT YepeaoBarbCa APYr C APYroM UMM MOXET ObITb MHOXECTBO U3
OLHOW U3 NMOIOC, PacnoOXEHHOW MeXAY Napon U3 Apyrux Nornoc. SnacToMepHbIA KOpnyc

NPU NPOXOXAEHUN BHYTPW TpybonpoBoga MMEET NepBYyIo ANIMHY M NEPBbIA AnameTp npu
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NepBOM MPUMOXEHHOM JaBMEHUU WU BTOPYKO AMMHY W BTOPOM AWAMETP Npu BTOPOM
NMPUMNOXEHHOM JAaBMeHWUM, NPUYeM BTOpPbIE ANUHA, AVAMETP U MPUNOXEHHOE AasrieHue
ABNAOTCA ANVHOW, AWAMETPOM U MNPUNOXEHHBIM AaBfieHUEM, OTIUYHBbIMU OT NEepBbIX
ANWHBI, AuameTpa u NPUNoXXeHHOro gasneHus. epsas n BTopas OKPY)KHbIE 30Hbl MOTYT,
Kaxxgasi, UMETb PasHyio ANVHY U AnameTp.

[0025] MepBbIt W BTOPOW AMAMETPbI  MOFYT ObiTb  MakCUManbHbIM UMK
MUHUMaInbHbIM AUAMETPOM OKPYXHbIX 30H UNK nonoc. B BapuaHTax ocyLecTBneHns, ns-
3a pasnu4HbIX MOAYNEN CeYEHMUsl, YacTb CKPeOKOBOro anemeHTa, Korga OH HaxoguTcs B
MPOMEXYTOYHOM HAAYTOM MOSMOXKEHUN, MOXET MMETb AMaMETP repmeTmsayuun, a gpyras
4YacTb 3NIEMEHTa MOXET OTNUYaTbCA B MEHbLUYKO CTOPOHY OT AuameTpa repmetmsaymu.
Hanpumep, yacTb O4HOM U3 30H MOXET HaxOAUTbCA Ha AuameTpe repmeTusaymm, npu
3TOM Apyras 4acTb 3TOWN Xe 30Hbl - HE HaxoAUTbLCA (Hanpumep, cuHyconganoHas opma
B Npegenax 30Hbl; CM., Hanpumep, dur. 5). Innu ogHN OKpyXXHble NONOChI U 30HbI (MK
NX YacTb) MOTYT UMETb ANaMETP repMmeTmsaymm B NepBoOM COCTOSIHUM, a Apyrasi 30Ha He
UMeeT gnameTpa repmeTmsaymMm B NepPBOM COCTOSIHUW, a 3aTeM, BO BTOPOM COCTOSHWM,
Korga apyras 3oHa (MM ee 4acTb) MOXET HaxOAMTbCA Ha AMameTpe repmeTtmsayuu,
nepsas 3oHa 6onblUe HE HAaxXoAUTCA Ha guameTtpe repmeTusaymn. CpaBHUTE, Hanpumep,
dur. 4 n 5. MNepsbi 1 BTOPON ANAMETPbI MOTYT HaxoAUTLCS B O4HOW M3 MOSOC UMW 30H,
npy 3TOM Kaxgasa nornoca WUnv 30Ha MOXET UMETb AuameTp, OTMWYHbIA OT APYroro, B
3aBUCUMOCTU OT y4vacTka Tpybonposoga, MPOXOAUMOro CKPeOKOBbIM 3NEMEHTOM, U
NPVMNOXEHHOTO JaBreHus.

[0026] Mo mepe u3HOCa 3NacTOMEPHOro Kopryca, TO eCTb NOTepu marepuana ms-
3a KOHTaKTa CO CTEHKOWN TPYObl U CBA3A@HHLIMU C HEW 3arpsa3HEHMSIMU, KOPMyC CTaHOBUTCSH
oonee rMbKMM W NPOAOIMKAET MEHSTb CBO reoMeTputo, 4YTobbl rapaHTMpoBaTb
noaaepXaHne Hagnexawen repmetusauymm OTHOCUTENbHO BHYTPEHHMX MOBEPXHOCTEN
Tpybonposoga.

[0027] Mpun nepexoae ckpeOKOBOrO dnEMeHTa MeXay NepBbiMU ANMHOM (OceBoe
HanpasneHne) M AuameTpoMm (pagunanbHOe HanpaBneHuMe) U BTOPbIMU  ATIUHON U
ANaMETPOM, YCUNMe repMmeTm3aymm MeXay 3SnacTOMEPHbIM KOPNyCOM W CTEHKOW
TpybonpoBoga ocTaeTcs, no CywecTBY, HEM3MEHHbIM. [1OCKONbKY 3N1acTOMEPHbIA KOpnyc
M3HaLIMBAaETCSa BO BpPEMSA NPOXOXAEHUA No Tpybonposoay, yeunme repmetmsanum mexay
3MacTOMEpPHbIM KOPMycCoM U y4acTkoM TpybonpoBojga oOCTaeTCA MOCTOSHHbIM B
avanasoHe oT 85% A0 99% oOT nepBoHa4YanbLHOro yCUnus repmeTusaumm, NnpuyemM B aTom
fonee WMPOKOM AManasoHe CyLLECTBYIOT AUCKPETHbIE 3HAYEHNs, a Takke NoaananasoHbl
(Hanpumep, ot 85% apo 90%, ot 90% a0 95%, oT 95% [0 99% OT nepBoOHa4YanbHOro

ycunusi repmetmsaymn). B pamkax HacTosiero M3obpeTeHus nepBoHavyanbHoe ycunve
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repMeTmsayuun npeacrasnsgeT cobon ycunve repmeTusagun, nNpuknagbiBaeMoe K CTEHKe
TpyObl 3nacTOMEPHbIM KOPryCOM B €r0 HEU3HOLLEHHOM COCTOSHUM.

[0028] B BapuaHTax oCyLl|eCTBNEHUS CKPEOKOBbBIA 3MEMEHT HE BKMOYaeT B cebs
onpaeky. BmecTo 3TOro anacTtomMepHbli KOprnyc OnpefenseT U OKpYXaeT Mnonyro
BHYTPEHHIOI obnactb. B Tex cnyyasx, korga ckpebkoBbli 3neMeHT BknovaeT B cebs
onpaBKy, CKPeOKOBbIM 3M1EMEHTOM MOXET ObiTb YNMAOTHUTENbHAaA MaHXeTa Wunu
YMNNAOTHUTENbHbIA AUCK, BbINOMHEHHbIE C BO3MOXHOCTBIO NMPUCOEAUHEHMS K onpaBke. B
APYTMX BapmaHTax OCYLLECTBEHN CKPEOKOBbIN 3NeMEHT MOXET ObiTb BbINOMHEH B BUAE
ckpebka 1 He BknovaTb B ceBs YNNMOTHUTENbHYIO MaHXeTy unu auck. Ckpebok MoxeT
ObITb cdepuyeckum ckpebkom unm nyneobpasHeim ckpebkom. B apyrux BapuaHTax
ocyLjectBneHns ckpebok MoXeT ObITb BbINOMHEH B Buae ckobnswero ckpebka. Ckpebok
MOXET HE UMETb YNNOTHUTENbHbIX MAHXET UMW YNNOTHUTENbHbBIX 4UCKOB.

[0029] Cnoco6 cornacHo HacTogdLemMmy n3obpeTtenHnto obecneumBaeT
nogfepXaHne ycunus repmetmsaymm cKpebkOBOro 3nemMeHTa OTHOCUTENBbHO CTEHKU
Tpybonposoga npu NpoxoxgeHun no Tpydonposoay ckpebKOBOro 3femMeHTa U €ro nsHoce
OT KOHTaKTa CO CTEHKOW TpybonpoBoaa 1 CBSA3aHHbIMU C HEWN 3arpsisHEHUSIMUW. [TOCKOMNbKY
CKPeOKOBbIV 3MIEMEHT MOXET MEHSTb pasmepbl B OCEBOM U paguanbHOM HanpasneHuu,
YCUNUSA  repMeTusauum  COXPaHAITCA B 334aHHOM  AuanasoHe  OTHOCUTENbHO
nepeBoHayanbHoro ycunua repmetmsaymm. Cnocob Bknovyaet B ceba obecneveHue
CKpeOKOBOro 3remMeHTa COrnacHoO Hactodawemy un3obpeTeHunto, 3anyck CckpebKkoBoro
anemeHTa B Tpybonposog u obecrneyeHne BO3MOXKHOCTU MPOXOXKAEHUS CKPeOKOBOro
anemeHTa no TpybonpoBogy 3a cyeT AuddepeHunanbHOro AaBrneHus B MOTOKE
npoaykta. o mepe U3MeHeHUs1 NPUNOXKEHHOrO AaBneHns, 6yab TO NSMEHEHUE B NOTOKE
NPOAYKTa UNN OrpaHNYeHne, Yepes KOTOopoe MPOXOAUT CKPeOKOBbIM 3NMeMEHT (Mnu ux
HekoTopas  KOMOWHaUWsl),  CKPeOKOBbIA  SMEMEHT  aBTOMAaTUYeCcKnm  pearupyet
COOTBETCTBYIOLUUM U3MEHEHNEM CBOEWN reoMeTpum B 3aBUCMMOCTM OT 3TOrO0 U3MEHEHMS
AasneHusn. He Tpebyetca HuKakmx OGOPTOBbIX MMAPaBINYECKMX WM MHEBMATUYECKUX
NIVHUI ynpasneHus (M CBA3AHHbIX C HUMW HAaCOCOB N OPraHoB YNPaBeHUs).

[0030] BapnaHTel ocywlectBneHna ckpebkosoro anemeHta 10 cormacHo
HacTosiemMy un3obpeTeHnto BkNoYalT B cebs nonbii kopnyc 11, M3rOTOBMEHHbIA U3
3M1acTOMEPHOro mMartepvana M UMELWWUA MO MEHbLUEN MeEpPe OAHY MNEPBYID OKPYXKHYHO
nonocy 13 M nNO MeHbLUEN MeEpe [ABE BTOPbIE OKPYXHble MNOonocbl 15 mnu 30HbI C
PasnnUYHbIM MOAYMNEM CEYEHUS (TONMMHON CTEHKN) MEXAY ero nepegHum KOHUoM 17 w
3agHm koHuom 19. Monockbl 15 moryt ObiTe TONWeE M obecneumBaTb XECTKOCTb UMK
KOMbLEBYIO MPOYHOCTL ckpebkoBomy anemeHTy 10. TepMmH «nonbin KOpnyc» O3HavaeT

KOPMyC, MMEIOLUIA MYCTYIO UMW NOMYIO LeHTpanbHyto Yacte 21 (Hanpumep, yAaneHHbI
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obvem wmaTepuana), pacrnonoXeHHYIO BOKPYr LEHTpanbHOW npogonbHon ocun 23
CKpeOKOBOro afemeHTa.

[0031] 3agHuK koHel 19 ckpebka MOXET UMETL Yron a K HEMY, Ha4YMHaLWUACA Ha
3alaHHOM PacCTOSHUN OT MPOAOSbHOW OCEBOW NMUHUKW 23 UNU BHYTPEHHEro Auamerpa
(ID). B BapuaHTax OCyLLECTBMEHUS Yrofl MOXET HaxXo4UTbCA B gunanasoHe ot 5° go 15°,
npyM 3TOM B npeaenax 3Toro 6onee WMPOKOro AuanasoHa WMETCA AWCKPETHbIe
3Ha4yeHusa 1 noaamanasoHbl. B pamkax HacTosiwero nsobpeTeHnss npogonbHas oCb Mnn
HanpaBneHue neXuWT B OCEBOM HanpasneHuuM TpybonposBoaa, npu 3TOM pajuanbHoe
HanpasneHne S$BNSAETCA OpPTOroHanbHbiM emy. [lonockl 13, 15 oxeartbiBawT UK
OKPYXKaIOT MYCTYIO LEeHTPanbHYO YacTtb 21.

[0032] Bropas okpyxHas nonoca 15 moxeT ObiTb BbINOMHEHA C MOMOLLBIO
KOHCTPYKTUBHOrO (ynpouHsitowero) pebpa wmnn obpyda 14, kotopbin obecneumBaet
JOMONMHUTENBHYIO TOMWMHY CTEHKW. KOHCTpykUMOHHblE pebpa 14 yaepxusatoT
CKPeOKOBbIA 3MEMEHT NpU MWUHUMANbHOM HEHajyToOM AuameTpe, a 3artem, npu
NPUMNOXEHUN AaBneHus, ckpebkoBbi a3nemeHT 10 HagyBaeTca [AO MNOMNOXEHUS
repMeTm3aumMm Unm KoHTakTa co CTeHkown Tpybbl. Mogynb 13 6onee TOHKOro CeuveHus
pPacnonoXeH MeXay COCEAHUMWU KOHCTPYKTUBHbIMW pebpamu 14 n HagyBaeTCa nepBbiM
(vnn paHblle, Yem HadHeT HagysaTbCsa moaynb 15 6onee ToncTtoro cedeHus). Korga
HagyBaeTca moaynb 13 Gonee TOHKOro ce4yeHusi, OH pactarmBaeT mogynb 15 Gonee
TOMNCTOrO CeYEHUs, YTO BEAET K €ro HagyBaHuio Npu NPUNOXEHHOM JasrneHuun. B atom
HaZyTOM MONOXEHMM Kak Moaynb 15 6onee Toncroro ceveHus, Tak n moaynb 13 6onee
TOHKOrO CEYEHUs1 KOHTaKTUPYKOT CO CTEHKOWN TPYObl,

[0033] Pebpa 14 cnocobcTtBytoT obecneveHuto moayns 15 Gonee ToncToro
ceyeHusi. B kayecTBe HeorpaHuvumBarowero npumepa, moaynbs 15 6Gonee TONCTOro
CeYEHNA MOXET HaxoauTbCs B gmanasoHe ot 3/4" no 1" no wupuHe, Torga Kak Moayrb
fonee TOHKOro ceyeHusi 6e3 pebep MOXKET HaxoguTbca B gmanasoHe ot 3” go 4" no
wmpuHe 15.

[0034] NMonockl 13, 15 unn 30HbI (MNKU KX 4YacTb) B MEPBOM COCTOSAHUM UMEIOT
avameTtp «D(nonoca unm 30Ha, COCTOSHME)», NPUYEM AaHHOE COCTOSHWE OMpeaensieTcs
COOTBETCTBYIOLLEN BHYTPEHHen obnactelo TpybonpoBoga W  NPUNOXKEHHBIM  UNU
anddepeHymaneHbiM gasrneHnem. Hanpumep, nepBas okpyxHaa nonoca 13 umeer
avnametp D(1,1) B nepBom cocTosiHUuM 1 gnametp D(1,2) BO BTOPOM COCTOSHUWU. [lepBoe
COCTOSIHNE MOXET ObITb HEeHafyTbIM COCTOSIHUEM, @ BTOPOE COCTOSHME MOXET ObiTb
YaCTUYHO UMK MOMHOCTBbID HaAYTbIM COCTOSIHMEM. BTopasa okpyHas nonoca 15 umeet
avameTtp D(2,1) B nepBOoM COCTOAHMM W punametp D(2,2) BO BTOPOM COCTOAHUM.

[vameTpbl MOryT npeacTaBnsaTb cobor guameTp repmetusauyun. Ecnun BTopas okpyxHas
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nonoca 15 umeetr moaynb 6onee Toncroro cedyeHus, 1o gunametp D(2,1) moxer
npeactaensaTb coboM MakcMmanbHbIA HEHAAYTbIN gunametp ckpebkosoro anemeHTta 10.
ObpatHoe ByaeT cnpaBeanmBo, ecnv nepeasi okpy>kHasa nonoca 13 nmeet moayne 6onee
TOMNCTOro CeYeHUs.

[0035] Hanpumep, korga D(1,1) > D(2,1), nepsas okpyxHas nonoca 13 mnmeer
AvameTp repmMmeTmsayunm, a BTopas okpyxxHas nonoca 15 - Het. AHanoruyHo, korga D(2,2)
6onbue, yem D(1,2), BTOpasa okpyxHas nonoca 15 nmeet gnamerp repmetTusagum, Toraa
Kak nepsasi okpyxHasa nonoca 13 — HeT. nameTp repmeTnsaumn siBNSeTcs AnameTpom
CKpeOKOBOro anemMeHTa B COOTBETCTBYHIOLLEM COCTOAHUN. B npepenax kaaown 30Hbl 13,
15 mMoryT OblTb NPOMEXKYTOYHbIE AMaMeTpbl «d(nornoca Wnu 30Ha, COCTOSHUE)Y.
Hanpumep, BTOpasa okpyxHas noroca 15 mMoxeT MMeTb 4acTe ¢ gmametpom d(2,2),
KOTOpbIM MeHbLUe, Yyem D(2,2), kak 1 nepsas okpyxxHas nonoca 13 (Hanpumep, d(1,2)).
Cwm., Hanpumep, dwur. 5. B koHeyHOM Hagytom coctosiHun D(1,2) MOXeT paBHATHLCS
D(2,2). AnameTpbl D(1,1) n D(2,1) moryT 6bITb AMaMeTpamMn B HEHaAYTOM COCTOSIHUN.

[0036] XoTa B HacTosEM W3OOPETEeHMM Ans WUNACTpauunm 1 oObACHEHUS
NCMNONb3YKTCH ABa COCTOAHUS U COOTBETCTBYIOLUME AUAMETPbI U ANWHbI, CNeynanncTam B
AaHHON obnactn TexHuKn OyaeT NOHATHO, 4TO anemeHT 10 cornmacHo HacTosiemy
N306pETEHNIO MOXKET UCMbITbIBATL Bonee ABYX COCTOAHUA B TPyOONPOBOLE U N3MEHSITLCS
COOTBETCTBEHHO K&KAOMY M3 3TUX MHOXECTBEHHbIX COCTOSHUMN.

[0037] B BapuaHTax ocyLlecTBneHna nepsas okpyxHasa nonoca 13 umeet moaynb
MEHbLUEro mnmn Bonee TOHKOrO CeuveHusi, Yem BTopas OokpyxHas nonoca 15. lNMepsas
nonoca 13, umerowas no BTOPOW OKPYXHOW nonoce 15 ¢ kaxaonm CBOEW CTOPOHbI,
obecneuvBaeT 3NEeMEHTY MpPYXWHHble CBOWCTBA. B  HeEKOTOpbIXx  BapuaHTax
OCyLLeCTBNEeHUs ckpebkoBbI anemMeHT 10 BkntoyaeT B cebs MHOXKECTBO nepBbix nonoc 13
WUNN 30H C MOAYNEM YMEHbBLUEHHOrO CEYEHMSI U MHOXECTBO BTOPbIX NOnoc 15 unum 30H ¢
MoAaynem ceuveHus, 66nblmm, Yem MOAYNb CeYeHNs y nepebix nonoc. Mepsasa n BTopas
nonocbl 13, 15 MOryT MMETb pasHy LWMPUHY W1, W2 B AOMNOSHEHWE K PasfINYHbIM
MOAYNSIM ceyeHns. B apyrmx BapmaHTax OCyLlecTBNeHUs nepsas okpyxHas nonoca 13
MOXET UMeTb BOoNbLUMA MOAYNb CEYEHUs, a BTOpas OKpy)KHas nornoca 15 MOXeT MMeTb
MOAYIb Bonee TOHKOro ceyeHus. HecmoTps Ha 3To, ckpebkoBbin anemeHT 10 JormkeH
UMETb MO MEHbLUEW Mepe ABa pPasfUYHbIX MOAYNSA CEYEHWUA, OAUH U3 KOTOPbIX
obecneymBaeT XECTKOCTb U NOMOraeT NOAAEPXKMBATbL €r0 HEHaAYTbIE pasMepsbl, a Apyrou
ABNASTCH MEHEE XECTKUM W Nnerye HagyBaeTcs.

[0038] B HekoTOpbIX BapuaHTax ocywlecTBrneHmss MoxeT ObiTb obecneveHa no
MEHbLUEN Mepe OfHa TPeTbSA ApYras OKpyXHas nonoca. TpeTbs nornoca MOXeT UMETb

APYron MOAyNnb Ce4YeHusi, Yem nepsas n BTopas nonocbl 13, 15, TpeTbs nonoca Takxke
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MOXET UMETb APYryo LWMPUHY, Yem nepsasa unu stopas nonocbl 13, 15. TpeTba nonoca,
MOXET UMETb TOT Xe& MOAYSb CEeYEHUd, UTO U nepBas unu sTopasa nonocbl 13, 15, HO
MOXET UMETb APYryio LWMPUHY. B HEKOTOPBLIX BapuaHTax ocyliecTsrneHusa pebpa 14 moryT
ObITb pasHeceHbl Apyr OT Apyra no wupuHe w1, w2 ogHon ns nonoc 13, 15, npuaasas
Nnonoce pasnuyHble MOAYIMN CeYeHus no wmnpuHe. BosbMem B KadyecTse npumepa ur. 2,
rae pasHeceHHble pebpa 14 moryT ObiTb nNpeaycMOTPeHbl no Bcen nonoce 15,
obecneymBas 30Hbl 13 UNK TPETLIO 30HY, OTNNYHYLIO OT 30HbI 13.

[0039] CkpebkoBbini anemeHT 10 MOXET MMeTb ANWHY L1 B NnepBOM COCTOSIHUM U
pacLUMPEHHYO ANMHY L2 BO BTOPOM COCTOSIHUM. [pu paclumpeHHon gnuHe L2, nonochl
13, 15, oTAENbHO MM B HEKOTOPOW KOMOMHaUMM APYr C APYrOM UM C TPETbLEW NOMNOCOW,
MOTYT UMETL BUA, cunbdoHa. Monbin kopnyc 11 MOXET BbIrNsS4eTh Hanogobue rapMoLLKu
no Bcenm cBoen pnvHe L1, L2. Pearmpya Ha puddepeHumancHoe pasneHue P,
ckpebkoBbI 3anemMeHT 10 MOXET pPacLUMPSATbLCA N CKUMAaTbCH B OCEBOM U pajnanbHOM
HanpasneHun Ana nogaepxanuns TpebyembliXx HOpManbHbIX yeunun F mexay ckpebkosbIM
anemeHTom 10 n creHkon W Ttpybonposoga, 6e3 Heobxo0anMOCTM B AOMOMHUTENBHbIX
TEeKy4nx cpejax unm Hacocax.

[0040] CkpebkoBbin anemeHT 10 mMoXeT ObiTb BbIMNOSIHEH C BO3MOMXHOCTbLIO
ckpebneHns wunu  oumctkn CcTeHkm W TpybonpoBoga, Oyayydnm BCTaBMEHHbLIM B
TpybonpoBog u nepemeljascb BHyTpu Tpybonposoaa noa AuddepeHumnanbHbIM
AasneHnem 6Gnarogapsi NOTOKY npogykra. Hanpumep, ckpebkoBbin anemeHT 10 mMoxeT
ObITb BbIMOMHEH B BUAE MaHXETbl UMW AUCKA, PACNONOXEHHbIX BOKPYr onpaskn. Cm. dur.
6 n 7. B apyrnx BapuaHTax ocyL|ecTBneHus ckpebkoBbli anemeHT 10 moxeT ObiTb
BbINOMHEH B BUAE OMpaBky UNK kopryca ckpebka, He coaepKaliero MaHxXeT Unu LUCKoB
N LENCTBYIOLLEro kak TpybonpoBoaHbIn ckpebok. Cm., Hanpumep, dur. 1 n 2. CkpebkoBbIn
anemeHt 10 MOXeT ObiTb BbINONMHEH C BO3MOXHOCTbIO paboTbl B  KayecTse
pasfennTENbHOrO YCTPOMUCTBA MEXAY E€AUHWYHBIMU WIAN MHOXECTBEHHbIMU TEKYYUMMU
cpeaamn BHYTpU TpyObl, BKMOYasi, HO HE OrpaHMYMBasiCb 3TUM, pasgenuTens napTun
noToka.

[0041] Mockonbky ckpebkoBbin  3nemMeHT 10 BbIMOMHEH C  BO3MOXHOCTBIO
AedopmMmpoBaHMa B OTBET Ha JaBsrieHne B Tpybonposoge, a Takke M3-3a NoAAepKaHus
Maccbl, NpU yanuHeHun ckpebkosoro anemeHTa 10 B 0CEBOM HanpaBneHWn OH AOSTKEH
YMEHbLUATLCS paguanbHO (M HaobopoT). BHyTpeHHME noBepxHOCTM 27 MONOro kopnyca
11 obecneumBatoT nnowagb, 3ddekTuBHyo ansa obecnedyeHusa passuTus Tpebyemoro
HOpMarbHOro ycunma (unn auddepeHymnanbHoro AaBneHNsa Ha 3fIeMeHTe), a Takke
CO34al0T 3Ha4YUTENbHYO Aedopmauuio nonoro kopnyca 11 B 0CEBOM U paguvanbHOM

HanpasneHusx. Hanpvmep, pesynbTupyloLlas cuna MOXeT cosgaBaTb Mporud Hapyxy
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nonoro kopnyca 11, cnocobHbin nogaepxmeaTb OOLLUYHD reoOMETpUD repmeTusauuun, a
Takke Apyrne CBOUCTBA OTHOCUTENbHO CTEHKU TPyObl, U Bbi3biBaTb Nporud unu pocTt B
oceBOM HanpasneHun. Cneayetr OTMETUTb, YTO NNOWaAAb BHYTPEHHEN MOBEPXHOCTU
yBEMNYMBAETCHA MO Mepe TOro, kak ckpebkoBbln anemeHT 10 yanMHAETCS B OCEBOM
HanpasneHuu.

[0042] B BapuaHTax ocywlectBneHnsa ckpebkoBbit anemeHT 10 moxeT ObITb
BbINOMIHEH C BO3MOXHOCTbIK) IErKOro MpOXOXKAEHMS Yepe3 YMEHbLUEHWE auameTpa B
TpybonpoBoge, BO3BpallasicCb Kk CBOEW MnepBOHavanbHoW hopmMe U reomeTpum nocne
YMEHbLUEHMST AnameTpa. 3Ta OCOOEHHOCTb MOXET OblTb OYEHb MOMEe3HON npu
NPOXOXAEHMMN 4Yepe3 u3rnb, BO3HMKWMK OT yaapa (0BarbHOCTb), WIN YMEHbLUEHHOE
ceyeHne B Tpybonposoge. CneposaTtenbHo, ckpebkoBbli 3nemeHT 10 cornacHo
HacTosILeMy M300pPETEHMIO, BbIMOMHEHHbLIA B BUAE ckpebka, C MEHbLUEN BEPOSTHOCTLIO
3aKNUHUTCH UNKU 3acTpsaHET B Tpybonposoae, kak 3TO MOXET NMPOU3OUTU C U3BECTHbIMU
ckpebkamn, Bknovas  ckpebkn ¢ METannuMyeckon  OnpaBKOW,  OCHALLEHHOWN
3M1acTOMEpHbIMM MaHXeTamum unu auckamu. Ecnm ckpebok cornacHo Hacroswemy
n3obpeteHntio unm ckpebok, Bknovawwmn B cebsi ckpebkoBble 3NEMEHTbI COrMacHo
HacToswemy u3obpeTeHuto, nonagaeTr B TECHOE MOMOXeHMe BHYTpu Tpybonposoaa,
KOHTponnep TpybonpoBoga MOXET MPOCTO NpUNoXutb Gonbluee AaBneHne, KoTopoe, B
CBOK ouepeab, 3actaBuUT CKPEOOK unn CKPeOKOBbIA 3MEMEHT PaCTAHYTbLCS B OCEBOM
HanpasneHuM U YMEHbLUUTLCA pajunanbHO. 3HAYMMOE MOAENUPOBaHWE, NMPOBEAEHHOE
aBTOpamMu U300pPETEHUA, U CBA3AHHbIE C HUM PaCYETbl MOKa3blBAOT SABHO BbIPaKEHHOE
cornacoBaHne MeXAy Mogynem ceyeHus n gedopmanmen, BbiI3BaHHOW AaBMNEHUEM.

[0043] BapunaHTbl ocywlectBneHns ckpebkosoro anemeHta 10 cornmacHo
HacTosLemMy M300peTeHnIo MOryT ObiTb BbIMNOMHEHbI Tak, YToObl NO MEpPe UCTMPaHUSA U
M3HOCa 3NEeMEHTa M3-3a KOHTaKkTa CoO CTEHKOW, 3NeMeHT cTaHoBuncs 6onee mbkum. 3Ta
rMMBKOCTb MNO3BOMNSAET AaBNEHUIO B TpybonpoBoge no3agn 3dnemeHTa ewe OonbLue
HafyBaTb 3MNEMEHT, COXpaHss ropas3go Gonee BbICOKYO AOMK0 NepBOHaYanbHbIX CUN
repmMeTmsaymm OTHOCUTENbHO CTeHkM TpybonpoBoja Ha MPOTAXKEHMM BCEr0 BPEMEHU
MPOXOXAEHMS MO CPABHEHMIO C KOMMNOHEHTaMN M3 YPOBHS TEXHWUKW. 3TOT NPU3HaK Takke
nossonset ckpebkosomy anemeHty 10 yBennuuBatbCa B ANUHY, NMOCKONbKY AaBreHue
BHYTPU 3MEMEHTA B3aUMOLENCTBYET C NEpPeaHEN BHYTPEHHEN NOBEPXHOCTLIO 3NEMEHTA,
Bbl3blBas W3MEHEHMEe ANWHbI U3-3a aedopmauun B 3aBUCUMOCTU OT MPUNOXKEHHOMO
AasneHna. B 3aBmncumoctn oT nonoc 13, 15 vnn 30H MOAyNda CeYeHUus, HanpasrieHNneEM
paclwumpeHus ckpebka MOXHO YnNpaBnaTb 3@ CYET MOAAEPXKaHUA MacCbl WU
COOTBETCTBYIOLUMX MEXaHUYECKMX CBOWCTB arnactomepa. BbinonHeHHas Hagnexawmm

obpasom paguanbHas noBepxHOCTb 29 anemeHta 10 moxeT nporubarbca Ansd
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noaAepXaHua 3afaHHOro YCUnns Mexzay CTeHKon Tpybonposoaa v 3NeMEHTOM, B TO Xe
BpeMs No3Bonas AnvHe anemeHta 10 U3MEeHATLCA U NPOXOAUTb Yepe3 U3MEHSALLMECS
avameTpbl Tpybbl. [pun 3anycke B TpybonpoBoA BApPUaHTOB OCYLLECTBIEHUA MOryT ObiTb
obecneyveHbl YMEHbLUEHHble AnuHbl (BonblUMA  guameTp), a nocne BCTpaMBaHUs B
TPyOONpPOBOA - YBENUYEHHbIE ANUHBI (MEHBLUMIA ANAMETD).

[0044] Mpn nepexoge oOT TPyObl MeHbLEro auvametrpa k Tpybe 6GonbLiero
aAnameTpa, nonbii kopnyc 11, a TaKke MPYXMHUCTbIE OKPY)XHble nonockl 13, 15
rapaHTUpYoT, 4YTO CKpebOoK CHOBa pacLUMPUTCS HapyXy A0 NepBOHaqanbHOro gvamerpa
nocne BbICBOOOXAEHNA U3 MeHbLUero agmametpa. M3-3a nycrtoro yeHtpa 21 ckpebKoBbIN
anemeHT 10 MOXET caaBnmBaTbCs BHYTPb cebs, 4TOObl NPOUTM B 3HAYUTENBHO MEHbLUME
anameTpbl TpyO, B OTNMYME OT TUNOBOro ckpebka M3 ypPOBHS TEXHUKWU, KOTOPbIA CUIbHO
YCNOXHEH WU3-3a MEeTannuyeckon onpasku. BapuaHTbl OCYLECTBNEHUS HacCTOsLEero
n3obperteHna He BkMoyawT B ceba MeTannuMueckylo Onpasky W, crnejoBaTenbHo,
reoMeTpus MEeTannuM4eckon onpaBkM He co3paeT Ana Hux npensatcTeusa. Ckpebkosbiv
anemeHT 10 cnocobeH M3MEHATb reoMEeTpUo Mo mMepe HeobBXoaMMOCTU. ITO 0COBEHHO
BaXHO, Korga TpybonpoBoAabl coaepXxaT Yy4yacTkn, WMeLme pasHble AuameTpbl.
PaspaboTtka ckpebka u3 YpOBHSI TEXHWKW, KOTOpbIA MoOr Obl oumwartb Tpybonposojg
fonbliero guametpa C nojjepXaHWem BO3MOXHOCTU MNPOXOAUTb B TpybonpoBoAbl
MEHbLLEro gnameTpa, MOXeT ObITb 3aTpyaHEHA U3-3a HErMOKON MeTanIMyYeckon onpasky,
CBA3@HHOW CO MHOMMMW BapuaHTamum ucnonHeHust. TpybonposBoaHbIn  CKpebOK,
NCNONb3YIOLWWA BapuaHTbl OCYLLECTBIEHWA COrMACHO HacToALEMY N30OPETEHNIO, MOXET
CnpaBuTLCA C 3TOM 3ajaden, a Takke C APYyrMMyn BapuaHTamMmym NPpUMEHEHUs] BHYTPEHHEN
OYMCTKM TPYyOONpPOBOAOB, KOTOPbLIE 4O 3TOMO B YPOBHE TEXHWUKM OblnN HEBO3MOXHbI MK
TPYAHOBbLIMNOMHUMBbI.

[0045] BapnaHTel ocywlectBneHna ckpebkosoro anemeHta 10 cormacHo
HacTosLemMy n3obpeTeHnto MoryT ObITb NONyYEHbl NMNTbEM B (POpMy 3nacTomepa, Takoro
KaK ypeTaH Unn ero akBmBaneHT. MI3BeCTHble ypeTaHoBble CKkpebkn 0ObI4HO OTNMBAOTCA B
dopmax Ans NONy4YeHUs1 OTAENbHbIX KOMMOHEHTOB, KOTOPbIE 3aTeM MPUKPENNSOTCS
BonTamm Kk onpaske Ans popmmnpoBaHnsa rotosoro ckpebka. B BapmaHTax ocyLecTBneHuns
HacTosALero n3obpeteHns ckpebok MOXKET ObITb OTNUT Kak e4MHbIM KOMMOHEHT. Bo Bpems
NNTbS MOXET WUCMNONb30BaTbCA BCTaBKa, KOTOpas MO3BONSET popMmpoBaThb 334aHHYHO
BHYTPEHHIOK  FEOMETPUO, COo3a4aBas  KOHCTPYKTMBHbIE  MOBEPXHOCTU  MaTtpuubl,
Heobxogumble ans obecnedeHnss paBHOMEpPHOro npornba ckpebka ynpaBnseMbIM
obpasom. BcraBka MoOxeT ObiTb W3roToBrEHa W3 HECKOMbKUX OCECUMMETPUYHbBIX
KOMMOHEHTOB, OYE€Hb MOXOXMX Ha TPEXMEPHbIN Nasn, YTO MNO3BOMNSET U3BMEYb YacTu

nocne saTtBepAeHus ypeTtaHa, 4Tobbl chopmupoBaTh Tpebyemyto obLLyl0 reoMeTpuro
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ckpebka. Matepuan, ucnonb3yembin Ans hopmMmpoBaHusa ckpebka, MOXKET 3aTem MOCT-
OTBEPXAaTbCsl B COOTBETCTBYIOLUEN MEYM ANS 3aKPENNEHUS MEXaHUYECKNX CBOWCTB
mMaTtepmana. 3To CnocobCTBYET rapaHTuUKM TOro, YTo anemeHT 10 coxpaHuT CBOUCTBA, ANS
KOTOPbIX OH Obin paspaboTaH, a Takke COXPaHWUT CnOCOOHOCTb MpornbaTbCsi HapyXy,
4yTObObI COXpPaHUTL TPEbyeMble HopMarbHble YCUNUSA U 3PPEKTUBHOCTL repMeTn3aLnn.

[0046] CkpebkoBbin anemeHT 10 cormacHO HacToseMy M30OPETEHMIO MOXET
ObITb NOMELLEH B TPyOONpoOBOA, C NOMOLLbIO MYCKOBOrO YCTPOMCTBA, XOPOLLO U3BECTHOMO B
JaHHON obnactm TexHWKN. B HEKOTOpbIX BapuaHTax OCYLLEeCTBNEHUS CKPebOKOBbIN
anemeHT 10, BbINOMHEHHbIN B BUAe ckpebka, MoxeT ObiTb CXKaT B OCEBOM HanpasreHnn U1
UMETb Takue pasmepbl, 4TOObl MOMELYaTbCsl B OrpPaHMYEHHbIX Mpejenax kopnyca
KnanaHa, a 3aTem pacumpaTbes 40 bonee ANNHHOM reOMeTPUN Nocne B3auMOLENCTBUSA C
AaBrneHvem B TpybonpoBoge npu 3anycke. KOHCTPYKLUS MOAYNS CEYEHUS MOXKET ObiTb
M3MEHeHa Ans JOCTKeHus Tpebyemoro pesynbTata. Hanpumep, Moayrnb MOXET ObiTb
W3MEHEH TaMm, rge 370 Heobxogumo, 4Tobbl ckpebok AOCTUranm YMCTOM pPaCLUMPEHHOW
ANVHbI, Korga HaxoauTtcs B TpybonpoBoge, W, cnepoBaTenbHO, pocturan OonbLuen
cTabunbHoOCTI.

[0047] CkpebkoBbin anemeHT 10 MOXHO MCNoOnb3oBaTb, B 3aBMCUMOCTU OT €ro
LleneBoro npuMeHeHusi, 4Ytobbl pasaensaTb napTuM MOTOKOB, MojasaTb BOAy, OCyLlaTb
nunn ckpectm wunn ounwartb Tpybonposoa, 4TOObl Aepkate ero cBobogHbIM OT
3arpsisHeHNn. B HEKOTOpbIX BapuaHTax OCYLUECTBMNEHUSA CKPEOKOBbLIA 3MEMEHT MOXET
MCNONb30BaTbCHA B KA4eCTBE MHCMEKUMOHHOro ckpebka, Bkntovatowero B cebs oguH nnm
fonee paTtumkoB. B apyrnx BapuaHTax OCYLIECTBNEHWUS CKPEOKOBbLIN 3MEMEHT MOXET
ObITb BbINOMHEH ANSA UCMONb30BaHUSA C MHCMEKUMOHHbIM CKpebkom. HesaBucumo ot ero
LieneBoro npUMeEHeHuUsi, CkpebOoK COrnacHo HacTosILeMY W300PETEHUIO MNPUHUMAIOT
nocpeaCcTBOM MPUEMHOrO YCTPONCTBA TAKOro TUMNA, KOTOPbIA XOPOLLO U3BECTEH B AAHHOW
obnactn TexHuku. 3arem, npu HeobxoaumocTu, CKpebok MOXET ObiTb MCMONb3OBaH
MOBTOPHO.

[0048] B kauyecTBe HeorpaHuuMBaroLlero npumepa, BapWaHTbl OCYLLUECTBIEHUS
ckpebkoBoro anemeHTa 10 cornacHo HacTosawemMy M300PETEHNIO MOTYT ObiTb BbIMOMHEHDI
B BMAE ckpebka ansa ncnonb3oBaHus B TPYOONPOBOAHOM CUCTEME, MMEIOLLEN KNnanaHHOoe
NMyckoBOe YCTPOWCTBO. [MyCKOBOE YCTPOMCTBO MOMET MMETb Y-00pasHyto hopmy, 4TOObI
knanaH mor BBoguUTb ckpebok. (OObIYHbIM OrpaHMYeHMEM AN 3TOro Tvna MyCKOBOro
ycTpouncTtea sBnsaeTcs ero pasmep. Ckpebkn obbl4HO kopoye. [1OCKOMNbKY OHU KOpoYe, OHU
fonee CKMOHHbI OMPOKMAbIBATLCS W3-3a OTCYTCTBUSI OCEBOW YCTOMHMBOCTW). [lepsble
pasmepbl ckpebka moryt ObiTb paccumTaHbl Ha TO, YTOObLI OH BXOoAuN B knanaH (bonee

KOpOTKas ANWHA, MEHbLUMA AUaMeETP) WU, MNocre BbiXxoga W3 KnanaHa, paclumpsanca Ao
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BTOPbIX ApyrMx pasmepos (bonbwas gnuHa, Gonbwnn AvameTp) Noj AasreHuem Ang
BbINOMHEHWSA LEeneBon 3ajadn B COOTBETCTBUM C HadHadeHmem. CrnocobHoCTb ckpebka
yBEMNUMBATBLCA MOA AaBneHMem MoxeT obecneuntb camocTabunmsaymio ckpebka npwm
3anycke. Ckpebok BXOAWUT B MOTOK TEKyYeW Cpedbl, U3MEHSET CBOK FeOMETPUIO B
3aBUCMMOCTU OT JaBneHus U CTaHOoBUTCS Bonee yCTOMYMBBLIM MO Mepe ero yANUHEHUS C
noBbILLEHNEM aaBneHus B Tpybonposoae. Ckpebok, B OCHOBHOM, UCMONb3YET AaBneHune,
yToObl Nnydwe BHeApUTbCS B Tpybonposoa. B 3aBUCUMOCTM OT KOHCTPYKUMM CKpebka,
CKpPeBOK MOXET CYLECTBEHHO YBENMUYUTLCA B MPOLEHTHOM OTHOLUEHMW, 4TOObI CTaTb
6onee ctabunbHbIM B TPybOnpoBoae.

[0049] B KkadecTBe Apyroro HeOorpaHuyMBaloLlero npumepa, BapuaHTbl
OCYLLIECTBINEHNS MOXHO MCMONb30BaTh B kKa4yecTBe cpepmyeckoro ocywarowero ckpebka,
YCTPaHSALWEro HeobXxoAMMOCTb MNEPUOANYECKON MEpPeKaykn ANA 3ameHbl [IMKONS,
KOTOPbIV BblAABNUBAETCA UNN CMELLAETCH BO BPEMS NEPEMELLEHUS, N ANA Noj4epXKaHNS
Hagnexawero pabovero pauametpa. Ckpebkm Takke MOryT nepecekatb Lenu
OTBETBNEHWI 1 CeAna KnanaHoB, He 3acTpesas.

[0050] B papyrx BapumaHtax ocywlectBneHus ckpebkoBbln anemeHt 10
npeacraensiet cobon gedopMUpyeMbIn  CKPEDOOK, BLIMONHEHHBIN C BO3MOMXHOCTLIO
ucnonb3oBaHMs B TpybonposBogax pasnuyHoro Aauvametpa. B apyrux BapuaHtax
ocyLlecTBneHus ckpebkosbi anemMeHT 10 BbINOMHEH Kak UenbHbI cKpebok, crnocoOHbIN
BbINOMHATb HECKONMbKO 33jady, BKMNIOYAs HECKOMbKO 33ajavy B JABYHanpasreHHOM
NPUMEHEHUMN.

[0051] B BapmaHTax OCYyLWEeCTBMEeHMs HacTosiero unsobpeTeHns CcKpebKoBbIN
anemeHT 10 coaepxnT anacTomMepHbli kopnyc 11, Bknovaowmn B ceba nepeaHui KoHel,
17 n 3agHMn koHel 19; NyCcTyiO UNK NOMyIo LEHTPanbHYO YacTb 21, pacnonoXeHHYHO
MeXAY nepeaHMM KOHUOM 17 1 3agHUM KOHUOM 19; nepBylo OKPYXKHYHO nonocy 13 unn
30HY, OKPYXXaIOLLYK MOMNyH LEHTpanbHylo 4Yactb 21 U UMELWyo NepBbii MOAYINb
CeYeHVs:; ABE BTOPbIE OKPY>KHbIE MOMOChI 15 UNK 30HbI, KaXKAasn U3 KOTOPbIX NPUMbIKAET K
COOTBETCTBYIOLLIEN CTOPOHE MEPBOWN OKPY>KHOM MOMockbl 13 (Mnn O4HY BTOPYK OKPYXKHYHO
nonocy 15 unu 3oHy, PacnonoXeHHYIO MeXAY ABYMS NepBbIMM OKPYXHbIMK nonocamu 13
Unn 30Hamu), NpuU 3TOM JBE BTOpPble OKPYXHble MNOMoCbl 15 OKpyxalwT Nonyko
LeHTpanbHylo 4actb 21 U NMET BTOPON MOAYSb APYroro ceyeHusi, Bonbluero, Yem y
MOZYIS1 MEPBOr0 CEYEHMS, ANaCTOMEPHbLIN Kopnyc 15, CnoCOOHbIN NEPExXoanTb MEXAy
nepBbIMA ANIMHOW N AWaMETPOM B MEPBOM COCTOAHMM (MEPBbIA BHYTPEHHUA AMaMETP
CTEHKM, BKNtovas niobble OTKIOHEeHNS, NepBoe AaBfeHne Nnn HeKoTopas Ux KoMOMHayus)
N BTOPbIMWU, APYTMMU ANMHOW U AMaMETPOM BO BTOPOM COCTOSHUM (BTOPOW BHYTPEHHUN

AnameTp CTeHKWU, BK4adA nobble OTKMOHEHMS, BTOPOE AaBlieHne UM HeKkoTopaa Uux
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kombuHaums). NepegHni koHey 17 MOXET BKMo4YaTb B cebsi mepeaHo CTeHky. [onas
LeHTpanbHasa 4Yactb 21 MOXET NpoxoguTb MO BCeW AnvHe ckpebkoBoro anemeHTa 10 u
obpasoBbiBaTe HamnacHbln kaHan 4epe3 ckpebkoBbi anemeHT 10. HapyxHas
NMOBEPXHOCTb 12 anacTomepHOro kopnyca 11 coxpaHsieT repmMeTUsNpPYOLLMIA KOHTaKT CO
cteHkon W Tpybbl NpU NPOXOXAEHWMM BHYTPM Tpybbl, MpU 3TOM MNPUNOXKEHHOE
TpybonpoBoaHOE AaBneHne HagyBaeT ckpebkoBbid dnemeHT 10 1 TonkaeT NOBEepPXHOCTb
12 pagmanbHO Hapyxy.

[0052] CkpebkoBbin anemeHT 10 MoxeT ObiTb BbINOMHEH Kak TPyOonpoOBOAHbIN
ckpebok. TpybonpoBOAHbIN CKPeOOK MOXET ObiTb LWMMHAPUYECKUM UNn cheprnyeckmm.
CkpebkoBbin anemeHT 10 MoxeT ObiTb BbINOMHEH B BUMAE MaHXeTbl unu agucka. [pu
BbINONHEHMM B BUae manxeTtbl 30 gaBneHne nosbIlaeT HopMasbHble YCUNnsS BAOMNb Kpas
31 mMaHXeTbl, YTO MO3BONSIET YANUHATDL YNNOTHUTENbHBIN Kparn 33 bkn 35 gna pabotbl
no nocrneaoBaTenbHON Npokayke NpogykTos naptuamu. Ckpebkosbin anemeHT 10 MoxeT
BKNtoYaTb B cebs ckpebywmi kpan. SnacToMepHbIn Koprnyc 11 MOXET AONONHUTENBHO
coaepaTb OnpaBKy WM3BECTHOrO B AaHHOW OONacTm TEXHWKU Tuna. OnacTOMEPHbIN
kopnyc 11 MOXeT coaepxaTb YPEeTaHOBbIM Marepuan WnNu ero 3KBUBAmEHT.
OnactomepHbii kopnyCc 11 MOXET WMETb KOHMUrypauyuio Wnu WCronHeHne Ans
COE€ANHEHNS C ONPaBKOW.

[0053] HesaBucumo o1 koHdurypauum anemeHTa 10, anacTOMepHbIA KOpnyc
COXPaHSIET repMeTU3NPYIoLLEE B3aUMOLENCTBUE UNKU 3PMEKTMBHDBIN KOHTaKT CO CTEHKOMN
TPyObl NpU NPOXOXAEHUM BHYTPU TpyObl. 10 CpaBHEHMIO C 3acTOMEpPHBIMKU Koprycamu,
NCNOMb3yEMbIMU B NMPUMEHEHUAX CKPEOKOBOW OYUCTKN, 3NMACTOMEPHBIN KOPMYC COrMacHo
HacTosLeMy M300PETEHMIO MMEET KOHMUrypauuto Unn UCMNOorHEHNE ANS NoAAep)KaHus
Bonee BbICOKUX CPEeAHUX HOPMAIbHbBIX YCUNUIA U CREeaYOLWEN N3 3TOro repMeTU3npyroLLen
CcnocoBHOCTU BO BpeMs NpoxoxaeHus no Tpybonposogy. Kpome TOro, no mepe msHoca
ckpebkoBoro anemeHta 10 OH, NPU JAHHOM NPUMNOXEHHOM AaBneHnK, cTaHoBuTCA Bonee
YyBCTBUTENbHbIM (Nerye HagyBaembiM), YEM KOrga OH HaxoAUTCA B HEW3HOLLEHHOM
COCTOSIHUN. BCce n3ameHeHnsa B 0CEBOM 1 pagnanbHOM HanpaBneHNsIX MPOUCXOAAT B OTBET
Ha W3MEHEHWs MNPUNOXEHHOro AasreHusd, Oyab TO BbI3BAHO M3MEHEHMEM pacxoja
NPOAYKTa UNN N3MEHEHNEM reomeTpum Tpybonposoaa Unnm HEKOTOPOU KomBuHaumm Toro
n gpyroro. Kopoye roeopsi, CKpebKOBbIN 3NEMEHT SBMSAETCA CaMOHayBalOLMMCS, He
Tpebyrowmm 60pTOBLIX HACOCOB NN KOHTYPOB LIMPKYNSILUMA TEKYYEN Cpeabl.

XoTs  Bblwe ObiNUM  packpbiTbl  BapuaHTbl  OCYLLECTBIIEHUS  HACTOALLEro
n3obpeteHns, nsobpeTeHne onpeaensaeTcs HuKecneaywen dopmyrnon n3obpeTeHmns v
BKtOYaeT B cebsa NOMHbIA CNEKTP 3KBMBANEHTOB, HA KOTOPbIE MPETeHAYeT Kaxabin 13

PaCKpbITbIX 3NIEMEHTOB.
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1. TpybonposoaHbin  ckpebkoBbid  anemeHT  (10), BbINOMHEHHbIN C
BO3MOXHOCTbIO M3MEHEHUSA €ero pasmepa B OCEBOM W pajunanbHOM HanpasneHun B
3aBUCMMOCTU OT MPUITOXKEHHOrO TPyOOMNPOBOAHOIO AABMEHUS MPU NMPOXOXAEHUN BHYTPU
TpybonpoBoaa, npu4em TpybonpoBOAHbIN CKPEOKOBbLIA ANTEMEHT COAEPXKMT:

anacTtomepHbin kopnyc (11), Bknovarowmi B ceds:

NepBYIO OKPY>KHYIO 30HY (13), MMEIOLLYIO NepPBbIN MOAY b CEYEHMS,

BTOPYIO OKPYXHYHO 30HY (15), uMelowyl0 BTOPOM MOAYMb CEYEHUs,
OTNUYHbIA OT NEPBOrO MOAYNSA CEYEHUS, NP 3TOM BTOPasi OKPYXXHas 30Ha pacrnonoXeHa
CMEXHO C MEPBOU OKPY>KHOW 30HOW;

npy 3TOM KaxKaash M3 NepBOA U BTOPOW OKPYXHbIX 30H BbINOMHEHa C
BO3MOXHOCTbIO WU3MEHEHWUS C PasHOW OTHOCUTENbHO APYr Apyra CKOPOCTbIO MEXAy
HEeHaayTbiM U HAAYTbIM COCTOSIHUEM MPU NPUNOXKEHHOM TPyBONpoBOAHOM AaBreHuu;

npyyemM 3nacTOMEPHbIN KOPMyC, NPy NPOXOXAEHUN BHYTPW Tpybonposoja, umeeT

nepByrd ANWHY W NEpBbIA AMameTp Mnpu NepBOM MNPUMNOXKEHHOM TpPybonNpoBOAHOM
AaBMNEHUN N BTOPYIO ANWHY N BTOPOW ANAMETP, OTMMYHbIE OT NEPBbIX AMNUHbI U AMaMETPa,
npyv BTOPOM MPUINOXEHHOM TpPyOONPOBOAHOM JaBfeHWMW, OTMIMYHOM OT MNepBOro

NPUNOXEHHOro TPYOONPOBOAHOrO AaBNEHUS.

2. TpybonpoBoaHbIN CKPEOKOBLIW 3NIEMEHT Mo N. 1, B KOTOPOM, NpU Nepexoae
CKpeOKOBOro anemeHTa Mexay nepsbiMU ANMHOW U AMaMETPOM U BTOPbIMU ANMHOW U
AVaMEeTPOM, YCUNUEe repMeTMsauum MeXay 9NacTOMEpPHbIM KOPMYyCOM W CTEHKON

TpybonpoBoaa oCTaeTCA HEU3MEHHbIM.

3. TpybonpoBoaHbIA CKPEOKOBLIA 3NEMEHT No M. 1, B KOTOPOM, NpU M3HOCE
3MacTOMEpPHOro Koprnyca BO BPEMsSi €ro npoxoxaeHus no Tpybonposogy, ycunue
repMeTusaLumn Mexay 3nacTOMEpPHbIM KOPMYyCOM M CTEHKOM Tpybonposoga oCTaercs B

avanasoHe o1 85% a0 99% OT nepBoHaYanbHOro yCUnnsa repmeTusaynn.

4, TpybonpoBoaHbIA CKPEDKOBLIA 3MEMEHT MO N.3, B KOTOPOM ycunue
repmeTusaumMm Haxogutcs B AunanasoHe, coctasnawowem ot 85% po 90% ot

nepBoHaYanbHOro yeunus repMmeTusagmm.



10

15

20

25

30

35

5. TpybonpoBoaHbIA CKPEDKOBLIA 3MEMEHT MO N.3, B KOTOPOM Yycunue
repmeTusaymm Haxogutcsa B AunanasoHe, coctasnawowem ot 90% po 95% ot

nepBoOHa4anbHOro yCunus repMmeTmnsagmm.

6. TpybonpoBOAHbIN CKPEOKOBLIN 3NEMEHT no n. 3, B KOTOPOM ycunue
repmeTusauMm HaxoguTcs B AuanasoHe, cocrasndawowem ot 95% po 99% ot

nepBOHaYanbLHOro yeunus repMeTusagmm.

7. TpybonpoBOAHbIA 3NEMEHT Mo N. 1 AONONHUTENBHO CoAEepPXKaLLNA:
MONyK BHYTPEHHIOW obnacTb (21), Npuyem anacToOMepHbIA KOpNyC onpegensieT u

OKpPY>KaeT Monyo BHYTPEHHIOW 0bnacTb.

8. TpybonpoBoaHbIA CKPEBKOBLIA 3NEMEHT MO M. 1, B KOTOPOM MO MEHbLUEN
MEpE OAHa M3 MEPBOM N BTOPOWN OKPYKHbIX 30H OOpasyeT NPyXuHY MeXay nepegHum u

33 HUM KOHLaMW CKpeBGKOBOro afieMeHTa.

9. TpybonpoBoaHbIA CKPEOKOBLIA 3NEMEHT Mo M. 1, BbINOMHEHHLIA B BUAE

Cer6Ka, He coaeprKallero ynnoTHUTENbHbIX MaHXeT U YNINOTHUTENbHbIX 4UCKOB.

10. TpybonpoBoaHbIA CKPEOKOBLIA 3NeMeHT No M. 1, BbINOMHEHHbLIM B BUAE
YNNOTHUTENBHOW MaHXETbl UMW YNNOTHUTENBHOMO AUCKA, BbIMOMTHEHHbIX C BO3MOXHOCTbIO

coeauHeHns ¢ onpaskon TpybonpoBogHOro ckpebka.

11. Cnocob® nogaepxaHust ycunus repmeTtusauymm ckpebkOBOro 3nemeHTa
OTHOCUTENBHO CTEHKM TpybonpoBoga npwv MNpoxoxaeHun no TpybonpoBogy M M3HOCE
CKpeOKOBOro 3femMeHTa, Coaep X allumni crneayioLlee:

obecneumBaloT ckpebkoBbin anemeHT (10), BbINONMHEHHbIA C BO3MOXHOCTBIO
M3MEHEHUS €ro pasmepa B OCEBOM W pajunanbHOM Hanpasf€HUM B 3aBUCMMOCTM OT
NMPWUMNOXEHHOrO TPYBONPOBOAHOIO AaBMNEHUS MPU MPOXOXAEHMU BHYTpWM Tpybonposoaa,
npu4em TpybONPOBOAHbIN CKPEDOKOBLIA 3NTEMEHT COAEPXKMNT:

anactomepHbin kopnyc (11), Bkntovarowmi B cebsi:
NnepByld OKPYXXHYKO nonocy (13), MMELWyd nepsbin MOAYIb
ceyeHus;
BTOPYIO OKPY)XHYKD nonocy (15), uvMerowyo BTOPOM MOAYIb
CeYEHUs, OTNNYHBIA OT MEPBOr0 MOAYNA CEYEHUs, NMPUYeM BTOpas OKPY)XHas nonoca

pacnonoXeHa CMEXHO C NEPBON OKPYXXHOW NONOCOW;
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npu 3TOM Kaxzasl M3 MNepBON UM BTOPOW OKPYXKHbIX 30H BbIMNOMHEHA C
BO3MOXHOCTbIO W3MEHEHUSI C pPasHOW OTHOCUTENbHO APYr Apyra CKOPOCTbIO MeXay
HEeHaayTbIM U HAAYTbIM COCTOSIHUEM NP NPUNOXKEHHOM TPYyOONPOBOAHOM faBrneHuu;

3anyckatT CKpeOKOBbIM 3NEMEHT BHYTPb TPybonposoaa; u

OCYLLIECTBINSAOT MNPOXOXAEHNE BHYTPWM TpybonmpoBoga, Npu4eM 3nacTOMEpPHbIN
KOPMYC MNpU MPOXOXAEHUU BHYTpWU TpybonpoBoaa, MMEeT MNepBYH ANVHY U NEpPBbI
AVAMETP Mpu NEPBOM MPUMNOXEHHOM AABMEHUN U BTOPYK ANVHY M BTOPOW AUaMeTp,
OTMUYHbIE OT MEepBbIX ANWHbI U AMaMeTpa, MNpPU BTOPOM MPUIOXKEHHOM JaBeHUn

TpybonpoBoaa, OTNMYHOM OT NEPBOro NMPUOXKEHHOro TPYOONPOBOAHOIO AaBMNEHNS.

12. Cnoco6 no n. 11, B KOTOPOM, NPU NEPEXOAE CKPEOKOBOro anemMeHTa Mexay
nepBbIMU ANTMHON U LNAaMETPOM 1 BTOPbIMWU AMNMHON U AnaMeTpoM, YCUNne repmetmaymm

MeXay 3MacTOMEepPHbIM KOPNYyCOM U CTEHKOWN TpybonpoBoaa 0CTaeTcs HEU3MEHHbIM.

13. Cnoco6 no n. 11, B KOTOPOM, MNPV M3HOCE 3racTOMEPHOro Kopryca BO
BPEMSI €ro npoxoxaeHua no Tpybonposody, ycunve repmeTusauyum  Mexay
3MacTOMEPHbIM KOPMYCOM U CTEHKOW TPyOonpoBoja OCTaeTcs NOCTOSAHHLIM B AManasoHe

oT 85% 80 99% OT nepeBoHaYanbHOro yCUnus repmeTmsagum.

14. Cnoco6 no n. 13, B KOTOPOM YyCUNMe repmMeTusaumm HaxoauTca B

AvanasoHe, coctasnsaowem ot 85% 10 90% OT nepBoHa4YanbHOro yeunus repmetmsaguu.

15. Cnoco6 no n. 13, B KOTOPOM YyCUNMe repmeTusauymm HaxoauTcs B

awvanasoHe, coctasnstowem ot 90% 10 95% OT nepBoHa4YanbHOro yCunms repmetTmsagun.

16. Cnoco6 no n. 13, B KOTOPOM YyCUNUE repmeTusaumm HaxoauTcs B

AvanasoHe, coctasnstowem ot 95% 10 99% OT nepBoHa4YanbHOro YCUnms repmetmsagun.

17. Cnoco6 no n. 11, B KOTOPOM CKPEOBKOBbIA 3MEMEHT AOMOMHUTENBHO
COAEPXKMT:
MONYK BHYTPEHHIOW obnacTb (21), NpuyemM anacToOMeEPHbIA KOPNyC onpegensieT u

OKpPY>KaeT Nonyo BHYTPEHHIOI obnacTb.

18. Cnoco6 no n. 11, B KOoTOpOoM TPYOONPOBOAHbLIN CKPEOKOBbLIA 3MEMEHT
npeacraensiet cobon ckpebok, He cogepXawun  YNAOTHUTENbHbIX MaHXeT WU

YNNOTHUTENbHbIX ANCKOB.



19. Cnocob6 no n. 18, B koTopom ckpebok npeacrasnaeT cobon chepnyeckmni

ckpebok.

20. Cnoco6 no n. 11, B KOTOPOM CKPEOKOBBLIN 3NEMEHT NpeacTaBnseT cobown

YANOTHUTENbHYIO MaHXeTy Unu yl'IJ'IOTHI/ITeJ'IbeII7I ANCK.
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