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(57) Ilpeaycmorpeno pe3bbOBOE COCIMHEHHE € BBICOKMM KPYTSIIMM MOMEHTOM C MPOQUISIMU HApYKHOH U
BHYTPEHHEH pe3bObl, 00pa30BaHHBIMH KIIMHOBHIHOI pe3b00il ¢ BHICOKUM CONPOTHBICHHEM C/BUTY U
BBICOKHM COIIPOTHBIIEHHEM KpYTSIIEMy MOMEHTY. Paguyc rl KpuBU3HBI OCHOBAHUS OTMIOPHON CTOPOHEI
niepBoro BuTkKa (111) pe3nOsl, pacnonoxeHHOro Ha KoHIE podus (11) Hapy>kHOI pe3bObl, CBI3aHHOTO C
KOHIICBOW YaCThI0, COCTABIIACT HE HIKE BbICOThI Thx0,14 pe3pObl, a 0oJiee MPEMIOYTUTEIILHO, HE HUXKE,
gem Thx0,16, g yaydimeHust CONPOTHBIEHHU cABUTY nepBoro BUTKa (111) pe3pOsl. JomomHuTenbHO,
mIar pe3bObl MOXKET OBITh YMEHBIICH, YTOObI YBEITMUUTH KOJIMYECTBO BUTKOB PE3b0BI, YTOOB! YBEINYNTh
IUTOLIA]b KOHTAKTA ISl OIOPHBIX CTOPOH, WJIM TOJIBKO PaJnyC KPUBU3HBI OCHOBAHHMSI OTIOPHOI CTOPOHEI
NIEPBOTO BUTKA PE3bOBI, PACTIOIIOKEHHOTO Ha KOHIIE PO HApYKHOU pe3bObl, CBI3aHHOM C KOHIIEBOM
4acThi0, MOXKET OBITH YBEJIMYEH, a MEHBIIME PaANyChl KPHUBH3HBI MOTYT OBITH IPELYCMOTPEHBI IS
JPYTHX Y4aCTKOB, YTOOBI YBEJIHMYHTH IUIOMIA/(b KOHTAKTA JJIsl OIOPHBIX CTOPOH, TEM CaMbIM MOJJICPKHUBast
BBICOKOE€ COTPOTHBIIEHHE KPYTAIIEMY MOMEHTY.
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OIIMCAHHUE U30BPETEHHUSA
2420-575165EA/55
PE3bBOBOE COEAWHEHMUE JIJISI CTAJIBHOM TPYBBI

OBJIACTh TEXHUKH, K KOTOPOM OTHOCUTCS U30EPETEHUE

[0001] Hacrosiimee packpbITHE OTHOCUTCS K Pe3bOOBOMY COEAMHEHHUIO MJII CTAJIbHOM
TpyOBI, HCHIOJIB3YEMOMY ISl COEAUHEHUS CTAIbHBIX TPYO.

IMPEATTIOCBIJIKM U30OBPETEHHA

[0002] Cranbable TpyOBI, Ha3biBaeMble TpyOamMu i HE(TAHBIX  CKBAKUH,
UCTIONB3YIOTCS, HATIPUMED, JUIsl Pa3BEAKH MM JOOBIMH He(TH, MPUPOAHOrO ra3a B CKBaKUHAX U
T.A. (majee COBMECTHO HUMEHYEMbIX «HE(TSHBIMH CKBAKWHAMH» WJIH T.II.), A pa3paOoTKu
HETPAJIULIMOHHBIX PECYPCOB, TAKUX KaK HE(TSHOW MECOK MJIM CIAHLEBBIN ra3, Ui U3BJICYCHHUS
WIM XPAHEHUs IBYOKHCH yriepona (ynaBiuBaHus M XpaHeHus aByokucH yriepona (CCS)), ans
re0TepMaIbHON BBIPAOOTKHU 3JIEKTPOIHEPTUH, WIM B TOPSYMX HCTOYHHUKAx. Ui coenuHeHUs
CTaNIbHBIX TPYO HCHONB3yeTCst pe3pOoBOe coenuHeHne. Takue pe3bOOBBbIE COCTUHEHUS IS
CTaJIbHOW TPYOBI OOBIMHO KITACCUPUIMPYIOTCS KaK My(PTOBOTO TUIIA M UHTETPAIBHOTO TUIIA.

[0003] B cnyudae coemwHeHHss My(QTOBOTO THIIA, CTajbHBbIE TPYObl COETHHSIFOTCS C
UCTIONIb30BAaHUEM TpyO4aTol coenuHuTenbHOW My(Thl. Kak mnpaBmio, BHYTpeHHss1 pe3bda
NpeayCMOTpPEHa Ha BHYTPEHHEN nepudepun KaKA0ro U3 KOHLIOB COeAMHUTENbHON My(ThI, TOTIa
KaKk HapyXHas pe3pba MpeaycMOTpeHa Ha BHEINHel mepudepuy Ka)XIoro W3 KOHIIOB Ka)IOH
CTaJNIbHOW TPYyOBI. 3aTreM OOUH KOHEI| ONHOW CTaJbHOW TPyObl BBHHUMBAETCS B OJUH KOHEI]
COEAMHUTENBHOU MY(TBI, 8 OAMH KOHEL[ APYTroil CTabHON TPyObl BBUHUMBAETCS B APYTrOil KOHEII
COEAMHUTENBHOW My(QTbI, TaK YTO CTalbHbIe TPYOBl coequHstoTcsa. TOo €CTh, COEAMHEHUEe
My(TOBOrO THUIIA HETIOCPEACTBEHHO COEAMHAET Mapy TpyO, OHA U3 KOTOPBIX SIBJISAETCS] CTAJIbHON
TpyOOH, B TO BpeMst KaK Apyrasi sIBJSIETCS] COSAMHUTENbHON My(TOI1.

[0004] CoennHeHHEe MHTErPaIbHOTO TUMA HANPSMYIO COENUHSIET CTajbHbIE TPYObl U HE
UCTIONB3YeT  OTHENBHYIO  coenuHuTeNnbHyr0 Mydry. KoHKpeTHO, BHyTpeHHsisi pe3pda
NpeAyCMOTPEHa Ha BHYTPEHHEH nepudepun OJHOrO KOHIA KaXIOH CTAIbHON TPYOBI, TOTa Kak
Hapy’KHasi pe3bda MpeayCcMOTpeHa Ha BHEIIHeW mepud)epuu APYroro KOHIA KaXKAOW CTaIbHOM
TPyObI, B ONWH KOHEI] ONHOW CTaJbHOW TpyOBl, CHAOKEHHOW BHYTpPEHHEH pe3b0oi,
BBUHYMBAETCS JPYrod KOHEI OPYrod CTajJbHOW TPyObl, CHAOKEHHOH Hapy>KHOW pe3bOoi, Tak
YTO CTaJIbHBIE TPYObI COSTUHSIIOTCS.

[0005] Konern TpyObI cTaibHOI TpyObI, HA KOTOPOM MPENyCMOTPEHA Hapy:KHasl pe3boa,
BKJIFOUAET 3JIEMEHT, KOTOPBIH AODKEH ObITh BCTABJIEH B KOHEN TPYOBI CTaJbHON TpPyOBI MIIH
COEAMHUTENbHOW My(THI Ha KOTOPOM NPENyCMOTPEHAa BHYTPEHHsSI pe3b0a, U TakKuM 00pa3oM,
OOBIYHO Ha3bIBaeTCs «HUMIENEeMY. Koner TpyOsl cTanbHON TPYOBI HIIH COETMHUTENbHONH My(ThI,
Ha KOTOPOM IPENYyCMOTPEHA BHYTPEHH:S pe3p0a, BKIIIOYAET 3JIEMEHT Ui IprueMa KOHIA TPyOs!
CTaJIbHOH TPyOBI, HA KOTOPOM MPENyCMOTPEHA HapyKHAst pe3b0a, U TaKUM 00pa3oM, Ha3bIBACTCS
«myroity. Hummenp u Mydra COCTaBISIIOT KOHLBI TPYyO M, TakuM o0pa3oM, SBISIOTCS
TpyOUaTsIMH 110 popme.

[0006] B mocnenHue roabl CTaiu MOMYJISPHBIMU CIIOCOOBI pa3paOOTKH CKBAXKHH, TaKHE



kak DwC (Oypenue ¢ obcagHol TpyOoil) M ropu3OHTaIbHOE OypeHue, YTO MPHUBEJIO K OBICTPOMY
YBEJIMUYEHHUIO CIIPOCA HA COEAMHEHUS C BBICOKUM KPYTSIIUM MOMEHTOM. 3asBUTENb HACTOSIIErO
n300peTeHNs] U3TOTOBMJI COEUHEHUSI C BBICOKMM KPYTSAIIMM MOMEHTOM Ul CTaJbHBIX TPYO
OTHOCUTEJIbHO MAJIOTO JHaMeTpa, B KOTOPBIX HCHOJIB3YeTCs CyKarouiascs pesbda ¢ popmoii
CEYEeHUs] B BUJAE JACTOUKHMHA XBOCTA, KOTOpasi MOXKET ObITh Ha3BaHA KIMHOBHIHOH pe3bOoil.
ITatenTHbIN AOKYMEHT 1, yKa3aHHBIH HUXE, HampHUMEp, PACKpbIBA€T TaKOoe COENMHEHUE C
BBICOKMM KPYTSLIUM MOMEHTOM.

[0007] KnuHoBuaHas pe3bba uMeeT mpoduiib pe3bObl € LIATOM 3aKJIaJHOW CTOPOHBI
MEHBIIUM, Y€M MIar €€ OMOPHOW CTOPOHBI, TaK YTO LIMPUHA BEPIIMHBI pPe3bObl MpPOQHIs
HApYKHOH pe3pObl HUIMENs MOCTENEHHO YMEHbBINAETCS MO Mepe MPOIBIKEHUS K KOHIEBOH
YacTH BIOJb BHUHTOBOW JIMHUM Pe3bObl, U AHAJOTHYHO, NIMPHHA KAaHABKU Pe3bObl MpOQuis
BHYTPEHHEH pe3bObl TPOTHUBOMONIOKHOH My(Thl TOCTENIEHHO YMEHBIIAETCS 10 Mepe
IPOABIDKEHUS K KOHLIEBON 4yacTH. JIOMONHUTENbHO, KaX/ias U3 OMOPHOM U 3aKJaJHON CTOPOH
KO HApy>KHOM W BHYTPEHHEH pe3bObl MMEET OTPUIATENIbHBIA Yroj 3aleIuIeHUs;, KOraa
CBUHUMBAHHE HUMMENS] W My(QThl 3aBEPIIEHO, NMPU 3TOM OIOPHBIE CTOPOHBI HAXOISTCS B
KOHTAKTe, ¥ 3aKJIaJHble CTOPOHBI HAXOASATCS B KOHTAKTE, TaK 4TO Pe3b0ObI ¢ MpoduiIeM HapyKHOM
pe3bObl U mpodrsieM BHYTpPeHHEW pe3bObl MPOYHO BXOAAT B 3aLEIUICHHUE IIPYr C JIPYIOM.
bnaronapst Takoii KOHCTPYKIIMH, pe3b0OBOE COEAMHEHHUE, HCIIONb3YIOLIee KIMHOBUIHYIO pe3boy,
MOJKET IEMOHCTPUPOBATh BbICOKOE COIPOTUBJICHHUE KPYTALIEMY MOMEHTY.

[0008] IlarenTHbiii mokymeHT 1 Ha ¢urS u B maparpade 0065 packpbiBaeT Crocoo,
COITIACHO KOTOPOMY KaX/IbIi yHaCTOK pe3bObl, COETUHSIOINN OMOPHYIO CTOPOHY M MIOBEPXHOCTh
BEPUIMHBI, M YYaCTOK pe3bObl, COENUHSIOIINUN ONOPHYD CTOPOHY U IIOBEPXHOCThb
KAQHABKH/BIAJIUHBI, BKJIIOYAE€T KPUBOJIMHEHHBIN y4acTOK, COCTOALIUI M3 JBYX AYT C Pa3HBIMU
panuycaMu KPUBU3HBI AJI1 YMEHBIIEHUS KOHLEHTpPALUW HArpy3Kd B OCHOBAHMM OINOPHOM
CTOPOHBI, TEM CaMbIM YJIy4llasl yCTAJIOCTHBIE XaPAKTEPUCTUKU 3TUX COCAUHUTEIbHBIX Y4aCTKOB.

JOKYMEHTHGI TTPEJINECTBYIOIIEI'O YPOBHA TEXHUKU

ITATEHTHBIE TOKYMEHTbI

[0009] [ITarenTHbIit nokymeHT 1] 3asiBka Anonuu JP 2007-504420 A

CYIHOCTD U30BPETEHU A

ITPOBJIEMBI, KOTOPBIE NOJDKHbBI BbITH PEINEHBI U30O5PETEHUEM

[0010] 3asiBuTens HACTOSIIEro M300peTeHHs pa3padarbiBaeT pe3bOOBble COSAMHEHHUS C
BBICOKUM KPYTSIIMM MOMEHTOM IUIsl CTajJbHbIX TPyO emie Oospiuero nuamerpa. Korma onHm
pa3paboranu pe3bOOBBIE COeNUHEHUs ¢ OoNbIIUMH Anamerpamu 9-5/8nmroiima wnu Oonblne B
COOTBETCTBHM C TEMH K€ CTaHIApTaMH TPOCKTUPOBAHMSA, YTO W OOBIYHBIE, U TIPOBEIH
UCIBITAHUS HA KOMIUIEKCHYIO Harpy3kKy Ha MpoToTHmnax, coorsercTByromux ISO 13679: 2011
cepuu A, TPOM3OILIN pa3pylIeHUs NMPHU CABUre B pe3bde ¢ mpoduyieM HapyKHOH pe3bObI
HUMIETST TPH TPHIOKEHHH MaKCHMAaJbHOH pacTaruBaromeil Harpy3ku. CormacHO OOBIYHBIM
CTaHAapTaM MPOEKTUPOBAHUS, NPHUHATHIM HACTOSALIMM 3asBUTENEM, ONHA W3 JBYX MY
00pa3yroImuX BbIIEYNOMSHYTBIH KPUBOJMHEHHBI yYacTOK, packpbITbix B IlareHTHOM

JIOKyMEHTe 1, KoTopasi IPUMBIKAaeT K ONOPHOMN CTOpoHe (23), nmeer paguyc KpuBu3HbI 0,125 MM,



a Iyra, NMPUMBIKAIOINAs K IOBEPXHOCTH KaHABKW/BIAIWHBI pe3bObl WM TMOBEpXHOCTH (24)
BEPLINHBI pe3b0bl, UMEET panuyc KpuBu3HbI 0,875 MMm.

[0011] 3agaueli HACTOAIIETO PACKPBITUS SIBJIIETCS OOecriedueHre pe3bOOBOr0 COSAMHEHHS
11 CTAJIbHON TPYOBI € OONBIINM IUAMETPOM, KOTOPOE IEMOHCTPUPYET BBICOKOE CONPOTHUBIIEHNE
KpPYTALIEMY MOMEHTY, a TakKe COINPOTUBJIEHHE CABUIY, KOTOPO€ COOTBETCTBYET pa3Mepy
COENIMHSIEMBIX CTAJIBHBIX TPYO.

CPEJACTBO JJIA PEHIEHM A ITPOBJIEM

[0012] ABropbl HacTOSIIEr0 H300pPETeHUs MPOBENM OOMIMPHBIE HCCIEAOBAHUS IS
ONpeNeNieHus] TPUYMH Ppa3pylLIeHUs pe3bObl ¢ TpoduiieM HAPYKHOH pe3pObl pe3bOOBOro
COCAMHEHUs] C BBICOKMM KPYTSALIMM MOMEHTOM J/JISi CTajJbHBIX TPyO OOJBIIOrO nuamerpa, H
OOHAPYKHITH, YTO OTHOCHTEJIBHO K MPEAENy MPOUYHOCTU HA PACTSDKEHHE WIIH, JPYTUMH CJIOBAMHU,
COIPOTHBIICHHIO C/IBUTY, HEOOXOMUMOMY IUJIsl CTAJIbHOW TPyOBl OOJBIIOTO IUaMeTpa, Mpened
MPOYHOCTH HA CBHT Pe3bObl, MI3MEPEHHBII Ha KOHIIE TPOQHIIS HAPYKHOH Pe3bObl, CBSI3AHHOM C
KOHLIEBOHM YaCTbIO HUMIMENs, SBISETCS HEAOCTAaTOUHBIM, TaK YTO MPOUCXOAUT pa3pylIeHUe MpU
CIBUTE, NPH 3TOM TOYKOH Havajia SIBJAETCS OCHOBAaHHE pe3bObl HAa KOHLE MPOQUI HAPYKHOU
pe3pObl, CBI3aHHOM C KOHLEBOW 4YacThi0 HUmmens. 1o eCTh, €ClM pa3pylIeHHe NpH CIABUTE
CHa4aJia MPOUCXOANT B YHYACTKE Pe3bOBI AT OMHOTO BUTKA, HAUMHAIOIIETOCs ¢ KOHLA MPOQUIIs
HApYKHOI pe3bObl, CBSI3aHHOTO C KOHLIEBOW YACTBIO HHIIENS (Jajnee UMEHYeMOIo «IePBBbIM
BUTKOM Pe3b0bI»), HArpy3ka KOHLIEHTPUPYETCS. HA BTOPOM BHUTKE PE3bOBI, T.€. CIENYIOIEM BUTKE
pe3bOBbI, PacIIONIOKEHHOM BHYTPb (T.€. JONMOJHHUTENBHO K TEJy CTAJIbHOMN TPYOBl), €CIIH CMOTPETH
B CEUEHHHM, YTO BBI3bIBAET CIIBUT BO BTOPOM BUTKE Pe3bOBI; MOCIHE pa3pyLI€HUs IPU CIBUTE BO
BTOPOM BHUTKE pe3bObl, Harpy3ka KOHLEHTPUPYETCS] B TPETbEM BUTKE PE3bOBI, T.€. CIENYIOLIeM
BUTKE Pe3bObl, PACIIOIOKEHHOM BHYTPb, YTO BBI3bIBAET 371€Ch Pa3pylleHHe NMPU CIABUIE, TAKUM
00pa3oM, CIBUTOBbIE Pa3pyLICHUS PACIPOCTPAHSIIOTCSA B BUTKAX pe3bObl, OMUH BHUTOK Pe3bObI 32
apyrum. CUUTaeTCsi, YTO 3TO SABJSETCS TeM, KaK BO3HUKAIOT Pa3pyLICHUs IPU CIBUTE€ B BUTKAX
pe3bObI B LIMPOKOH 001acTH NMPOGUIIs HAPY>KHON pe3bOBbl.

[0013] B TtumoBomM mnpoduie HAPY)KHOH pe3bObl C TpPaNeLUEeBUIHBIM CEUYEHUEM
NPUJIOKEHHE YPE3MEPHON PACTATUBAIOLICH HATPY3KH MOXKET BbI3BATh PAAHATBHYIO 1€ OpMALIHEO
HUMIENS 1 My(QThI M, TAKUM 00pa30oM, BbI3BaTh BBICKAKHBAHUE, HO PEAKO BBI3BIBAET PA3PYLICHUS
pe3pObl B mmpokoir obmactu. C apyrodl CTOPOHBI, B PE3bOOBOM COEOUHEHHH C BBICOKUM
KPYTSIIUM MOMEHTOM, KaK OOCY)KIaJOCh BbIlIE, MPO(IIIN HAPYKHOH U BHYTPEHHEH pe3bd He
PACLETUISIIOTCS, TIOCKOJIbKY BUTKH Mpoduiiei Hapy>KHOH U BHYTpeHHeH pe3bd ¢ Gpopmoii ceueHus
B BUJI€ JJACTOUKHHA XBOCTA HAXOAATCS B CUJIbHOM 3aLEIUICHUN.

[0014] CooTBEeTCTBEHHO, B Pe3bOOBOM COEMHEHUU C BHICOKUM KPYTSIIIHM MOMEHTOM C
npo MU HAapY)KHOM M BHYTPEHHEW pe3b0d, Kaxaas M3 KOTOPBIX COCTaBJIEHA KJIMHOBHIHON
pe3pboii ¢ GpopMoil ceueHHs B BUIE JACTOYKHMHA XBOCTA, JKECTKOCThb MEPBOTO BUTKA PEe3bObI, B
KOTOPOM MEPBBIM MPOMCXOAMUT pa3pylle€HHEe MpPU CIABUrE, MMEET pellarollee 3HaYeHUe IS
o0ecrie4eHs1 COMPOTHBIICHNS BEICKAKMBAHUIO M COTIPOTUBJICHUS CIIBUTY.

[0015] [ns yny4ineHus CONMPOTUBIIEHUS CIBUTY KOHLA NMPO(HIS HapyKHOH pe3bOBbl,

CBSI3aHHOTO C KOHLIEBOW YaCTBhIO HUIIIENS], aBTOPbI HACTOSLIEr0 M300pPETEHHs] COCPENOTOUMIH



BHUMaHHE Ha paauyce KPUBU3HBI TPAHUYHOIO Yy4YacTKa MEXIy OINOPHOH CTOPOHOH W
MOBEPXHOCTHIO KaHABKW/BMAAMHbBI Pe3bObI B KOHLIEBOM Yy4YacTKe NMpO(UIsl HAPY)KHOH pe3bOBbl,
CBSI3aHHOTO C KOHIIEBOM 4acThro Hummens. CUuTaercs, 4YTo pa3pyLIeHnus NpU CABUTE B poduie
Hapy»KHOH pe3b0e, Kak 00CYy»KaIoCh BbIIIE, BbI3BAHbI KOHLEHTPALUEH HANpsDKEHUH Ha rpaHuLle
MEXIY ONOPHOW CTOPOHOM M NOBEPXHOCTHIO KaHABKW/BIAJUHBI Pe3bObl B KOHIIEBOM Y4YaCTKe
npoduis Hapy»KHOH pe3pObl, CBI3aHHOM C KOHLIEBOM YAaCTbIO HUMIENS; TakuM o0pasom,
OXKHUJAETCsl, 4YTO YBEJIWYEHHE PpaAuyca KPHUBU3HBI 3TOrO TPAHUYHOIO YYacTKa YMEHBLIUT
KOHLIEHTPALMIO HATIPSDKEHUS U YJIYULIUT COMPOTHBIICHHE CIBHTY.

[0016] 1OTMONHUTENBHO, CUMTAETCS, YTO 4YeM OOJbIe BBICOTA Pe3bObI, TeM OOJblie
CTAQHOBHTCS W3TMOAIOIIMNA MOMEHT, ASHCTBYIOIMI Ha TPAaHUYHBIN yYaCTOK, Jaske ecyiu ollee
KOJIMYECTBO PABHOMEPHO pPACIpPENeNIeHHbIX HArpy30K, AEHCTBYIOLIMX HA OMOPHYIO CTOPOHY,
SIBJISIETCSI  OJAMHAKOBBIM, YTO O3Hauaer Ooyiee BBICOKHE 3KBHUBAJICHTHBIE I[UIACTHYECKUE
neopMaui B rPaHUYHOM yUYaCTKe, TAKMM 00pa3oM, MPEIonaraeTcs, YT0 TpaHUIHBINA y4acTOK
IOJKeH OBITh 00pa30BaH KPUBOJMHEHHON MOBEPXHOCTHIO C MOIXOMSIIINM PalyCOM KPHUBHU3HBIL,
KOTOPBIH 3aBUCHT OT BBICOTBI PE3bOBI.

[0017] Hpyroe coobpakeHHe 3aKJIFOYaeTCss B TOM, YTO 4Ype3MEpHO OoJblmasi BbICOTA
pe3bObl  O3Ha4aeT OOoNBIIYI TIyOMHY pe3aHusi KaHAaBKH pe3bObl, YTO O3HAYAeT HHU3KYIO
00pabaTbIBa€MOCTh; MOSTOMY, NMPEATIOYTHTEIBHO, YTOOBI aXke B Pe3bOOBOM COEAMHEHUH IS
CTaNbHBIX TPyO C OONBIIMMH JAMAMETPaMH, BBICOTA pPe3bObl He mpeBblmaiga 3,0 MM.
JIONIOJTHUTENBHO, ISl TOTO, YTOOBI COENMHEHHNE JEMOHCTPUPOBAJIO JOCTATOUHOE COMPOTHUBIICHNE
KPYTSIIEMY MOMEHTY, HEOOXOAMMO HPEAyCMOTPETh AOCTATOYHbIE IUIOIAAM KOHTAKTa [T
OTIOPHOM U 3aKJIaHON CTOPOH, TAKUM 00pa3oM, BBICOTA Pe3bObl, MPEANOYTHTEIBHO, COCTABIISAET
He MeHee yeM 1,8 Mm.

[0018] ABropbl M300pETEHUs] BCECTOPOHHE PACCMOTPENIM 5TH TEXHHYECKHE NAaHHBIE, U
NPUIUIA K Pe3b0OBOMY COEIUHEHUIO IS CTAJBbHOIN TPyOBl COMIACHO HACTOSIIEMY PACKPBITHIO.
To ectp, pe3pbOBOE coenuMHEHHE I CTAJbHOH TPYObI COIVIACHO HACTOSIIIEMY DPACKPBITHIO
BKJIFOUAET.: TPyO4aThlii HUMIMENb, NMPEIYCMOTPEHHbI Ha KOHLIEBOM 4YacTH CTaJbHOH TPYyOBI, U
TpyO4aTyr0 My(dTy, BBIIOJHEHHYI) C BO3MOXKHOCTBIO OBITh HABUHUEHHON HAa HUIIENb, KOTIA
HUIIETb BKPy4YHUBaeTcsi B Hee. Hunmenp BkIrouaer npoduitb Hapy»KHOH pe3bObl, 00pa3OBaHHBINH
Ha BHemHeH nepudepun Hunmens. Mydra Brmrouaer mnpoduIb BHYTPEHHEH pe3bObl,
oOpa3oBaHHBII Ha BHYTpeHHeW mnepudepunn My(pTbl U BBIIOJHEHHBIH C BO3MOKHOCTBIO
3anerieHus: ¢ mpoduiieM HapyKHOH pe3bObl, KOrjma COeNMHEeHHWe CBUHYEHO. Kaxnuplii w3
npoduiss Hapy>KHOW pe3bObl M Tmpoduist BHYTPeHHEH pe3bObl BKIIIOYAET B ce0sl OMOPHYIO
CTOPOHY, 3aKJaJHYK CTOPOHY, IIOBEPXHOCTb BEPIIMHBI pe3bObl M  MOBEPXHOCTH
KAQHABKHW/BMAJAWHBI Pe3bObl, A€ IIar 3aKiIagHOH CTOPOHBI KAKAOrO W3 Mpoduis HapyKHOM
pe3bObl U mpoduiiss BHYTPEHHEH pe3bObl MEHbBIE, YeM IIar OMOPHOM CTOPOHBI KaXKAOTO W3
npodus Hapy>KHOH pe3pObl U mpoduist BHYTpeHHEH pe3bObl M, KOTJa COeNUHEHHE CBHHYEHO,
OTOpHAsi CTOpOHA MPO(HIIT HAPYNKHOU pPe3bObl HAXOAUTCS B KOHTAKTE C OMOPHOW CTOPOHOM
npoduis BHYTPEHHEH pe3bObl, a 3akiafHasi CTOpOHa NpOoQuIIs HapyKHOH pe3bObl HAXOMUTCS B

KOHTAaKTe€ C 3aKJIaJHOW CTOpPOHOW mpoduist BHyTpeHHel pe3bObl. IIpenmodrurenbHO, 4TOOBI



KaXK1asi U3 OIMOPHBIX CTOPOH U 3aKJAIHBIX CTOPOH MPOQmIiss HAPYKHOU pe3bObl u TPOuUIIs
BHYTPEHHEH pe3b0bl MMeNa OTPULIATENbHBIA YT 3aLeIUICHUS.

[0019] OnopHast CTOpOHa U MOBEPXHOCTh KAHABKH/BMAAWHBI Pe3bObI ydacTka MpOQuUIIs
HapY»KHOH pe3bOb! AJIs 3alaHHOTO AUATNa30HA B HANPABJIEHUH BUHTOBOW JIMHUU Pe3bObl, HAUUHAS
C KOHIIAa Mo HAPY>KHOH pe3bObl, CBSI3AHHOIO ¢ KOHLIEBOW YaCThIO HUMIENS, MOTYT OBITH
COEMHEHbl NEPBON KPUBOJIMHEIHON MOBEPXHOCTBIO, MUMEKLIEH paguyc rl KpHUBHU3HBL, €CIH
CMOTPETH B NPOAOJIBHOM CEYEHUH, YAOBIETBOPAIOLIUI cleyoliemMy BblpaxeHuto (1):

r1 >Thx 0,14 --- (1),

[0020] 3mece Th mpencraBnsieTr coOOM BBICOTY pe3bObl, U3MEPEHHYK) Ha OIOPHON
CTOpOHe, B mpoduiie HAPYKHOH pe3bObl, U3MEPEHHYIO B 33/JIaHHOM JHANa3OHe B HAINPaBICHHU
BUHTOBOW JIMHMM pe3bObl, HAauMHAs C KOHLA MNpOQWIs Hapy>KHOW pe3bObl, CBS3aHHOTO C
KOHILIEBOH 4acThi0 Hummensi. [lpenmodTutenbHO, BbicoTa Th  pe3pObl  yIOBIETBOPSIET
TpedosanusMm 1,8 mm < Th < 3,0 MM u, Oonee MpeaNOITUTENBHO, YAOBIETBOPSIET TpeOoBaHMM 11
> Thx0,16.

PE3VJIbTATBI U30OBPETEHU A

[0021] CornacHO HACTOSIIEMY PACKPBITHIO, KaKIbIi MPO(UIIb HAPYKHOW M BHYTPEHHEH
pe3pOBl COCTaBIIEH KJIMHOBUIHOW pe3bOOi M, TakuM oOpa3oM, AEMOHCTPHUPYET BBICOKOE
COTIPOTHBIIEHHE KPYTAIIEMYy MOMEHTY, a KOHLIEBOM Y4acTOK Npo(uisi Hapy>KHOH pe3bOBbl,
CBSI3aHHBIH C KOHIIEBOH HYacCThIO HUMIENS, MOXKET ObITh 0OecreueH CONPOTHBICHUEM CHBHIY,
TpeOyeMBbIM OT CTAIBbHOM TPYObI ¢ OONBLINM JHAMETPOM.

KPATKOE OITMCAHUE YEPTEXEN

[0022] [@url] Purl npencraBisier coOOH BUA MNPOAOJBHOIO CEUEHUs Pe3bOOBOTO
COEIMHEHUs] Uil CTaJIbHON TpPyOBI COIIACHO NMEPBOMY BAPUAHTY BBIMOJIHEHUS BAOJb €€ OCH
TpyOBL

[@ur2] ®ur2 npencrasnsier coOOH yBENUYEHHBIH BHJ MPONOJBHOIO CEUEHUs] 00NacTH
npod s HAPYKHOM pe3bObl, BKITIOYAOLIEH MEPBBIi U BTOPOI BUTKU Pe3bOBI.

[®@ur3] ®ur3 npeacrabnsieT coOOH yBETUYEHHBIH BHJ MPOMOJBHOTO CEUEHUS y4acTKa
npoduIIs HAPYKHOH pe3bObl, BKIIOYAIOIIETO MEPBbI BUTOK Pe3bObl U PSIOM C MEPBBIM BUTKOM
Pe3bOBbI.

[@®ur4] ®ur4 npexncrarnseT cOOOH yBEJIUYEHHBI BUA B TMEPCIEKTUBE YYaCTKOB
npoduIIs HAPYKHOH pe3bObl, KOTOPbIE COEANHSIOT MEPBBIN U BTOPOH BUTKH PE3bOBI.

[@ur.5] ©ur5S npencrasiser coOOW B MPOAOIBLHOIO CEUEHUsS] Pe3bOOBOTO COENMHEHUS
IUISL CTAJIbHOW TPYOBI COTJIACHO BTOPOMY BapHaHTY BBITIOHEHUS BIOJb €€ OCH TPYOBL

[@ur.6] ®ur6 npencrasnser coOoi rpaduk, NMOKA3BIBAIOIIUN PE3yJIbTaThl BHIYUCIEHHS
SKBHBAJICHTHOW TUIACTUYECKOM aedopManiy TOCPENCTBOM aHANM3a METOAOM KOHEYHBIX
3JIEMEHTOB.

[@ur. 7] ®ur7 npencrasnser coOoi rpaduk, MOKA3BIBAIOIIUN PE3yJIbTaThl BHIYUCIEHHS
COTIPOTHUBJIEHUS KPYTALIEMY MOMEHTY MOCPEACTBOM aHAJIN3a METOAOM KOHEUHBIX 3JIEMEHTOB.

BAPUAHTBI BbITIOJIHEHW A JIJIA BBIIIOJIHEHMA U30BPETEHN A

Pe3b0oBOE coenuHeHHE UIA  CTajJbHOW TPyObl CONIACHO HACTOSILEMY BapHUAHTY



BBIITOJIHEHHS BKJIIOYAET: TPYOUaThlii HUMIIENb, IPENyCMOTPEHHBIN Ha KOHLIEBOW YacTH CTaJbHON
TPYOBbI, U TpyOUaTyr0 My(]Ty, BHITOJHEHHYIO ¢ BO3MOXKHOCTBIO OBITh HABUHYEHHOW Ha HUIIIIEJNb,
KOIZla HUINENb BKpyduBaeTcss B Hee. Hummenb Bkiodaer npoduiab HapyKHOH pe3bObl,
oOpa3oBaHHbIII Ha BHelHeW nepupepun Hunmenass. Mydra Bxiodaer npoduinb BHYyTpeHHEH
pe3bObl, 00pa3oBaHHBIA Ha BHYTpPEeHHEH nepudepr My(QThl U BBITOJIHEHHBIH C BO3MOXXHOCTBIO
3aLeruieHns1 ¢ mpoduieM HapyKHOH pe3bObl, KOrna COeAMHEHIe CBHHYEHO.

[0024] ITpennouturensHO, NpodHIb HAPYKHOM pe3bObl COCTaBIEH KOHUYECKOH pe3bOoH,
IUaMETP KOTOPOH MOCTENEHHO YMEHBIIAETCSl MO HANPaBJISHHIO K KOHLIEBOW YaCTH HMITIIEJSL.
[Ipodunp HapyKHOH pe3bObl MOKET BKJIIOUATh B CE0sl YHACTOK C MOJHOMPOPUIBHON pe3bOoit ¢
MIOCTOSIHHOW BBICOTOW Pe3bObl, U YYACTOK C HETOJHOH pe3pOOH ¢ MEHbLIeH BBICOTOH pe3bObl,
4yeM y ydacTka ¢ mnojHonpoduibHO# pe3pdoit. Ilpoduns HapyxkHON pe3pObl 00pa3oBaH
NIOCPENCTBOM MPOLIEcca PEe3aHUsl Ha BHEIIHEH nepudepuiiHOH MOBEPXHOCTH CTAIBHOW TPYOBI,
IPY 3TOM DIyOMHA pe3aHus KAHABKU Pe3bObl MOCTENEHHO YBEIUMYMBACTCS 10 Mepe MPOIBUIKEHUS
K KOHIIEBOM YaCTH, HAUYMHAsi C KOHIA NPOoQuis pe3pObl, CBA3aHHOTO C TEJOM TPyObl CTaJbHOM
TPyOBI, B IIpeiesax OT HYJS IO BBICOTHI pe3bObl yUacTKa ¢ MOJHONPOGUIBHON pe3b0oit; mpruuem
y4aCTOK HEMOJHON pe3bObl MpoQuiisi HAPYKHOW pe3bObl B OCHOBHOM COCTAaBJIEH y4YaCTKaMU
npoduiist pe3pObl, B KOTOPBIX MIYOMHA PE3aHUsl KAaHABKU PE3bObI MEHBINE, Ye€M BBICOTA PE3bOBbI
y4acTKa ¢ MOJHONPOUIBbHON pe3pOoil. B 3ToN KOHCTPYKUMH, THaMeTp KakaoH U3 MOBEPXHOCTH
BEPUIMHBI PE3bObl M MOBEPXHOCTH KaHABKW/BIAAMHBI Pe3bObl MPO(HIS HApPYKHOH pPe3bOBbI,
U3MEPEHHBII Ha YYacTKe NOJIHONPO(PHUIBHON pe3bObl, MOCTENEHHO YMEHBINAETCS IO Mepe
NPOJBIDKEHUS] K KOHLIEBOW YaCTH HUIIENS B HANPaBJIS€HUM BUHTOBOH JIMHUU Pe3bOBI, TOTNA Kak
MIOBEPXHOCTb BEPIIUHBI Pe3bObI B YUACTKE C HEMOIHOM pe3b00oil UMeeT MOCTOSHHBIN JHaMeTp, B
TO BpeMsl Kak AMaMeTp IMOBEPXHOCTU KAHABKW/BIAAWHBI Pe3bObl, M3MEPEHHBIH B y4acTKe C
HETIOJIHOM pe3bOOH, MOCTENeHHO YMEHBINAeTCs 10 Mepe NPOABIKEHUS K KOHLEBOH YacTH
HUIIIENS BAOJb HAIIPABJIEHHsI BHHTOBOI JIMHUH PE3bOBI.

[0025] TIpemnourutenbHO, NMPOQHIIb BHYTPEHHEH pe3bObl COCTABJICH CY)KHBAKOLIECHCS
pe3p0oii, TuamMeTp KOTOPOH MOCTENEHHO YBEIWYHBAETCS MO Mepe MPOABIIKEHHS K KOHLIEBOM
yactu My(dTel (Te. Temy TpyOwl crampHOW TpyOs!). Ilpodunb BHyTpeHHEH pe3bObl MOXKET
BKJIIOYATh B Cce0sl y4acCTOK C MOJHOMPO(HIbHON pe3bOoi ¢ MOCTOSHHOW BBICOTOH pe3bObl, U
YUYaCTOK C HETIOJIHOM pe3b00ii ¢ MEeHbIIeH BBICOTOH Pe3bObl, YeM Y y4acTKa ¢ MOJTHONPO(UIBbHON
pe3pboii. J{omoMHUTENBbHO, BBICOTA PE3bObl ydacTKa C IMOJHOMpPOQMIbHONW pe3pOoil mpoduis
BHYTpPEHHEH pe3bObl MOXKeT ObITh HEMHOro Oonblie, YeM BBICOTa pe3bOBl ydacTka C
NOJTHOMPO(HIIbHOM pe3b0oi mpoduis HapyKHOU pe3bObl. B Takux peann3anusx, KOraa HUIIIEb
U My(pTa CBUHYEHBI, IOBEPXHOCTh BEPIINHBI pe3b0bl MPOQHIIS BHYTPEHHEH pe3bObl HAXOAUTCS B
KOHTAKTe C IMOBEPXHOCTHIO KaHABKW/BIAAMHBI pe3bObl MPOQHIIs HAPYKHOH pe3bObl, B TO BpeMsI
KaK 3a30p 00pa3oBaH MEXAY MOBEPXHOCTHIO BEPLIMHBI Pe3bObl MPOQUIST HAPYKHOH pe3bObl U
MOBEPXHOCTBIO KAaHABKW/BMAAMHBI pe3bObl Mpoduiss BHYTPeHHEH pe3pObl. IJTOT 3a30p
NpeAoTBpaIlaeT 3aeJaHue WIM HCTHpPAHWE BO BpeMsl 3aleIuleHus] npoduieid HapyXKHOW u
BHYTPEHHEH pe3bObl, a TakXKe MOXKET ObITb, IPEANOYTUTENPHO, HCIONb30BaH B Ka4yeCTBE

nmpoxoaa AJisd BbIITyCKa CMAa3KH.



[0026] Popma mpodunst BHyTpeHHeW pe3pObl OOpa3oBaHa B MpOLECCE pPe3aHus Ha
BHYTpEHHe! nepudepuitHol MOBEpXHOCTH MYy(Thl WIM CTaJbHOW TpPyOBI, KOTOpas obOpasyer
mydty. IIpennoururenpHo, mepBasi KaHaBKa pe3bObl MPOQus BHYTPEHHEH pe3pObl, KoTOpas
BXOIUT B 3alleIUICHHE, KOTJa HUMIeENb U My(pTa CBHHUUBAIOTCS, C IMEPBBIM BUTKOM NPOQUII
HapY)KHOH pe3bObl, T.€. HAPYKHOH pe3bObl B MOJHONPO(PUIBHOM YYacTKe, PaCHOJOKEHHOM
HauOoyee ynajleHHO K KOHLEBOH 4YacTH, HMMeeT TaKyl0 DIyOHMHYy KaHaBKH, NPH KOTOPOH
paguaIbHbIA pasMep IJIOMAAN KOHTAKTa AJISI OMIOPHON CTOPOHBI MPOGUIS HAPYKHOH pe3bObl U
OMOPHOM CTOPOHBbI Tpoduisi BHYTpeHHEH pe3pObl cocraBisier He MeHee 00%, Oonee
NPEANOYTHTEIBHO, HEe MeHee 70% BbICOTHI pe3bObl MEPBOr0 BUTKA pe3bObl MPOQ I HAPYKHOM
Pe3bObI.

[0027] Kaxnmeiii w3 npoduiell Hapy>KHOW M BHYTPEHHEHW pe3bObl BKIIIOYAET B ceds
OMOPHYIO CTOPOHY, 3aKJAaJHYK) CTOPOHY, MOBEPXHOCTb BEPIIMHBI Pe3bObl U IMOBEPXHOCTH
KaHABKH/BIAIUHBI PE3bOBI, M Ka)Kasi U3 OMOPHOW M 3aKJIaTHON CTOPOH mpoduiield HapyKHOH U
BHYTPEHHEH U pe3b0bl UMEET OTPHULATENIbHYIO Yrodl 3alerieHns. 1o eCTh, KaKAbIi 13 mpoduieit
HApYKHOH U BHYTpEeHHEH pe3bObl BKIFOUAET B ce0sl KAHABKY pPe3bObI THIA «JIACTOYKUH XBOCT» U
BUTOK Pe3bObI THIA «JIACTOYKHH XBOCTY, €CJIM CMOTPETh B MPOJOJIBHOM CeueHUH. B mpononpHOM
CEUEHNH KaXIOro u3 mnpoduield HapyKHOH M BHYTPEHHEH pe3bObl MOSBISAETCS MHOKECTBO
MOBEPXHOCTEH BEPIIMH Pe3bObl M MHOKECTBO IOBEPXHOCTEH KaHaBKW/BIAJAWHBI Pe3bOBI, I7e
KaXkJasi M3 TMOBEPXHOCTEH BEpIIMHBI Pe3bObl W Kakaas M3 IMOBEPXHOCTH KaHABKH/BIIAJUHBI
pe3bOBbl MOTYT OBITh OOPA30BaHBI, €CJIH CMOTPETh B MPOAOJBHOM CEYEHHH C T€M, YTOOBI OBbIThH
napajuieIbHbIMU OCH TPYOBI CTaJBbHON TPYOBI, WJIM MOTYT OBITh HAKJIOHEHBI OTHOCUTENBHO OCH
TPyObl CTanbHON TpPyOBI MOA YIJIOM CY)KE€HHUS Cy»KMBarolleics pe3pObl. Yron 3auernseHus
OTOPHOM CTOPOHBI MOXKET UMETh, HAIIPUMEP, 3aJaHHOE 3HaYeHHe B nuamnasoHe ot -10° mo -1° u,
Oonee, MPEeONOYTUTENLHO, 33JaHHOE 3HAUEHHE B Juamna3oHe oT -4° no -6°. Yron 3aueruieHus
3aKJIaJHON CTOPOHBI MOXKET MMETh, HallpuMep, 3aJaHHOe 3HaYeHue B aAuanaszo”e ot -10° go -1°
u, Ooyiee MPeANOYTUTENBHO, 3aJaHHOE 3HAYEHHE B Uara3oHe oT -4° no -6°. Kaxnas u3 onopHoi
U 3aKJIQJIHOW CTOPOH Ka)KAOTO BUTKA Mpodrieil HapyKHOH U BHYTpeHHEN pe3bObl MOXKET UMETh
¢dopMy cedeHus1, KOTOpast BBIIISIIUT KaK MpsiMast IMHHUS B TIPOJOIBHOM CEUEHUH.

[0028] B pe3p00BOM COCOMHEHUH AJISl CTAIbHOW TPYObI COMTACHO HACTOSIIEMY BAPHAHTY
BBINTOJIHEHHMS, LIAar 3aKJIaJHONH CTOPOHBI MpopuiIel HAPY)KHOW M BHYTPEHHEH pe3bObl MEHbIIE,
YeM IIar OMOPHOW CTOPOHBI Mpouiel Hapy)KHOW W BHYTpPeHHeH pe3bObl. Takum obpaszom,
npoUIb HAPYKHON pPe3bObl COCTABJIEH KJIMHOBUAHON pe3bOOi, MMEKINel IMUPUHY Pe3bObI,
KOTOpast YMEHBIIAEeTCs, M IOUPUHY KAHABKH pEe3bObl, KOTOpas YBEJIWYHBAETCS MO Mepe
NPOIBIDKEHUS] K KOHIIEBOH YacTH HUMNENs, a Npoduiib BHYTPEHHEH pe3pObl COCTaBlieH
KJIIMHOBUTHOM pe3b00ii, UMEoIIel MUPHHY pe3bObl, KOTOpasi YMEHbIIAETCs, U MIUPHHY KaHABKU
pe3pObl, KOTOpasi YBEJIWYMBAETCS MO Mepe NPOIABMKEHUS K KOHLeBoW uactu Myl Illar
OTIOPHOM CTOPOHBI MOXKET ObITh, HANIPUMEP, 33JaHHBIM 3HAYEHHEM B Auana3zoHe or 8,0 MM 10
11,0 MM, a mar 3akJIagHOW CTOPOHBI MOXKET OBITh, HAPUMED, 3aJaHHBIM 3HAUEHHUEM B AHAIa30He
7,5 MM 10 10,5 Mm. PasHuna B mare mMexxay IIaroM ONOPHOW CTOPOHBI U 3aKJIAJHOW CTOPOHBI,

Ap, MOXET coCTaBIATh, Harpumep, oT 0,3 MM A0 0,6 MM.



[0029] B HacrosimieM pacKpBITUM TEPMUH «IPOQIIb HAPYKHOH pe3pObl» O3HadaeT
y4aCTOK HaPY>KHOH pe3bObl C ONMOPHON CTOPOHOI B KOHTAKTEe C ONOPHOI CTOPOHOI BHYTpEHHEH
pe3pOBbl, U 3aKJIQAHON CTOPOHON B KOHTAKTE C 3aKJIaJHONW CTOPOHOI BHYTpPEeHHEH pe3bObl, Korma
HUMNETb U My(pTa CBHHYEHBI, HE3aBUCUMO OT TOrO, SIBJSIETCA JHM OH 4YacThIO y4acTKa
HOJHONIPOQHIBHON pe3pObl MM y4acTKa HENOJHOH pe3bObl. TepMuH «mpoduib BHYTpEeHHEH
pe3bOBl» O3HA4YaeT y4acTOK BHYTPEHHEH pe3bObl C OMOPHOI CTOPOHOW B KOHTAKTE C OMOPHOM
CTOPOHOW Hapy’>KHOW pe3bObl, W 3aKJAQTHOH CTOPOHOH B KOHTAKTE€ C 3aKJAJHOW CTOPOHOM
HAPYKHOHM pe3bObl, KOrJa HUIIENb U My(Ta CBUHYEHBI, HE3aBUCHMO OT TOTO, SIBJISIETCS JIM OH
YaCThI Y4YacTKa MOJHOMPO(PUIbHOW pe3bObl WM y4YacTKa HEMOJHOH pe3bObl. BOo3MOXKHO
MPENYCMOTPETh, PACIIONIOKEHHBIN JOMONHUTENBHO K KOHLEBOM YacTH HUIIENS, YeM yYacTOK C
nojHOnpodrIbHON pe3bdoii mpoduis 11 HapyK HOH pe3bObl, y4acToK 15 ¢ HemonHO# pe3bOoH, y
KOTOPOTO, [0 MEHBLIEH Mepe, OHA U3 3aKJIaJHON U ONOPHON CTOPOH HE HAXOAUTCS B KOHTAKTE C
BHYTpEHHeH pe3b0oii, Kak MoKa3aHO, Hampumep, Ha (pur4; TeM He MeHee, MOCKOJbKY TaKOH
YyUaCTOK HEMNOJHOH pe3pObl He CIMOCOOCTBYET CONPOTUBIICHHIO KPYTALIEMY MOMEHTY, OH HE
COCTaBJISIET YacThb «HAPY)KHOW pE3bObl» B 3TOM PACKPBITHH. J{OMOJHUTENBHO, BO3MOXKHO
NPEAYCMOTPETh, PACIIONIOKEHHBIH JAOMOJHUTENIBHO K KOHIIEBOH 4YacTh My(ThI, Y€M yYaCTOK C
NOJHONPOQHIBPHON pe3bOoi Mpoduis BHYTPEHHEH pe3bObl, YYaCTOK C HETONHON pe3bOoi, y
KOTOPOTO, [0 MEHBLIEH Mepe, OHA U3 3aKJIaJHON U ONOPHOM CTOPOH HE HAXOAUTCS B KOHTAKTE C
HAapyXKHOI pe3pOOii; TeM HE MeHee, MOCKOJIbKY TaKOH Yy4YaCTOK HEMOJHOW pe3bObl He
CIOCOOCTBYET CONPOTHUBJICHUIO KPYTSIIEMY MOMEHTY, OH HE COCTABIIIET YacThb «BHYTPEHHEH
pe3pObI» B JTaHHOM PACKPBITHH.

[0030] B pe3pO0BOM COENMHEHNU AJISl CTAIbHON TPYOBI COITACHO HACTOSIIEMY BAPHAHTY
BBINIOJIHEHHSI, OMOPHAsI CTOPOHA U TOBEPXHOCTh KAHABKW/BIAIMHBI Pe3bObl ydacTKa Mpoduis
HapY’>KHOH pe3bObl ISl 3aIaHHOTO AMANa30Ha B HAMIPABJIEHHNH BUHTOBOW JIMHUM Pe3bObl, HAYMHAS
C KOHLA NMpOQHIs HAPYKHOH pe3bObl, CBSI3aHHOIO C KOHLIEBOH YaCThIO HUIIIENS], COEANHEHBI
NEepPBOM KPUBOJMHENWHON MOBEPXHOCTBIO, MUMEIOIIEH paauyc rl KpUBU3HBI, €CIH CMOTPETH B
NPONIOJIPHOM CEYEHHH, YAOBJIETBOpsitommid BoipaxeHuto (1) mmwke. IIpeanodrurensHO, 4TOOBI
paauanbHO BHYTPEHHMUM KOHELl NMEpPBOM KPUBOJIMHEHHON MOBEPXHOCTU IIJIABHO INPHUMBIKAT K
NOBEPXHOCTH  KAHABKW/BMAIAWHBI  pe3bObl  HAPyKHOH  pe3pObl.  JlOmONHUTENBHO,
NPEANOYTHTEIBHO, YTOOBI paJiMajibHO BHELTHHHA KOHEL[ MEepPBONW KPHUBOJIMHEHHON MOBEPXHOCTH
TUTABHO MPHUMBIKAJI K OTIOPHON CTOPOHE HAPYKHOH Pe3bObl.

r1>Thx 0,14 --- (1),

[0031] 3mece Th mpencraBnsier coOOM BBICOTY pe3bObI, U3MEPEHHYK) Ha OIMOPHOMN
CTOpOHE TpPOdHIIA HAPY)KHOH pe3bObl, M3MEPEHHYIO B 3aJaHHOM JAHMAINa30HE B HAIpaBJICHUH
BUHTOBOW JIMHMM pe3bObl, HauWHAasi C KOHLA NpOQHIs HApy>KHOW pe3bObl, CBSI3aHHOTO C
KOHLIEBOW YAaCThIO HHIIENs, W yhaosiersopsiromyr yciosmo 1,8 mm < Th < 3,0 mm
IIpennouruTensHO, 4TOOBI BUTOK (BUTKM) MpOGWIS HAPYKHOH pe3bObl, pPaCIONOKEHHBIH B
3aJaHHOM JMara30He B HANpaBJIEHHUM BUHTOBOW JIMHMM pe3bObl, HAYMHAs C KOHIA NpOQuis
HApYKHOI pe3bObl, CBS3aHHOIO C KOHLEBOM 4YacTbiO, OBUI/ObUIM YacThIO  ydYacTKa

noJHONPO(HIIbHOM pe3bObl poduiist HapykHOU pe3bObl. Ecnu Bbicota Th pe3bOrr menbIne 1,8



MM, 3TO O3HaYaeT MAJIYIO IUIOINAAb KOHTAKTA MEKAY OMOPHBIMU CTOPOHAMU NPOQHIIS HAPY KHOM
U BHYTPEHHEH pe3bObl, 4TO JeNaeT HEBO3MOXKHBIM MNOJy4deHHE TpeOyeMOro CONPOTHBIECHHUS
kpyTsmemy MomeHTy. C npyroii ctoponsel, ecnu Bbicota Th pespObl Oombmie 3,0 MM, 3TO
O3Ha4aeT OONBINYI0 IMIyOMHY pEe3aHusi, YTO, B CBOIO O4Yepelb, O3HAYAET YBEJIUYEHHUE BPEMEHH
pe3aHust U 3aTpaT Ha IPOLECC.

[0032] s Beicotsl Th pe3pObl 1,8 MM paguyc rl kxpuBu3HBI cocTaBisieT He MeHee 0,252
MM, TOTZa KaK JUIst BBICOTBI pe3bObl 3,0 MM pamuyc rl KpuBH3HBI cocTaBisieT He MeHee 0,42 MM,
aBTOPbI HACTOSIIIETO H300pETEeHHsI BIEPBbIE NMPEAJIOKWIN COCAMHEHUE OIMOPHOH CTOPOHBI H
MOBEPXHOCTH KaHABKH/BMAIUHBI Pe3bObl B MpOduie HAPYKHOH pe3bObl ¢ TaKMMH OOJBIIMMU
panuycamu KpUBHU3HBL

[0033] IlepBasi KpUBOJHUHEHHAs] TOBEPXHOCTh MOKET OBITh MPEAYCMOTpPEHA MO BCEWH
IJTHHE HApPY>KHOU pe3bObl.

[0034] OnuH U3 croCOOOB YIYUIIEHUS] COMPOTUBIICHUS KPYTALIEMY MOMEHTY COCTOUT B
TOM, YTOOBI CH€JaTh IIar OIOPHOW CTOPOHBI W IIAar 3aKJaJHOW CTOPOHBI OTHOCHUTEIBHO
HEOONbIINMH, YTOOBI CHENaTh KOJMYECTBO BUTKOB PE3bOBI, MOSBIIOMUXCS B MPOAOJIBHOM
CEUeHNH, OTHOCHTENBbHO OompmmuM. IlpeamourwurenbHO, mMpoduin HApY>KHOH W BHYTPEHHEH
pe3pObl MOTYT UMETh Takhe Mpoduin pe3bObl, YTO MPU CBUHYMBAHUM, OTIOPHAS M 3aKJIAJHASA
CTOPOHBI TOTO y4acTKa pe3bObl MpouiIst HAPYKHOH pe3bObl, KOTOPBIN MOKPHIBAET, IO MEHBILEH
Mmepe, 8 BUTKOB, Oosee MPeAnouTUTENbHO 9 BUTKOB, B HAIIPABICHUE BUHTOBOW JIMHUH PE3BOBI,
HAUMHAIOMIENCS ¢ KOHIA NPOQIIs HAPYXKHOW, CBA3AHHOTO C KOHIIEBOH YacThIO HUIIIIENS,
HAXOMATCS B KOHTAKTE C ONMOPHOW CTOPOHOM M 3aKiagHOW CTOPOHOM mpoduiisi BHYTPEHHEH
pe3pObl. bonee mpeanouTUTENpHO, LIar ONMOPHON CTOPOHBI MOXKET ObITh He Oonee 8,50 MM, mar
3aKJIaIHON CTOPOHBI MOXKET ObITh He Oosiee 8,10 MM, COOTBETCTBYIOIAs PA3HULIA B IIATe MOXKET
ObITh He MeHee 0,35 MM u He Oonee 0,45 MM, a MUHUMAJIbHAsI IIUPHHA PE3bObI, U3MEPEHHAs Ha
KOHIIe po(MIIs HAPY)KHOW pe3bObl, CBI3aHHOM C KOHLIEBOH YaCThIO HMITIENS], U U3MEPEeHHas y
OCHOBaHHMs pe3bObl, MOXKET ObITh HE MeHee 2,0 MM. [IOTIOTHUTEBHO, MPEANOYTHTEIBHO, YTOOBI
MUHHMMAaJIbHAs IIMPUHA pe3bObl, W3MEpEeHHass Ha KOHLEe Npoduisi BHYTPEHHEH pe3bObl,
CBSI3aHHOM C KOHIIEBOW HacThiO MYy(ThbI, M M3MEPEHHAsl Y OCHOBAaHUsS pe3bObl, TaKke Oblia He
MeHee 2,1 MM. BO3MOXXHO npenyCcMOTPeTh, PacloNOKEHHbIN TONOJIHUTENBHO K KOHLIEBON 4acTU
My(TBI, YeM KOHel Npoduisi BHyTPEHHEH pe3bObl, CBS3aHHBIA C KOHLEBOW YacThIO MY(QTHI,
yYaCTOK HEMOJHOW pe3bObl, B KOTOPOM, MO MEHbLIEH Mepe, OnHA M3 3aKJIQJAHOH M OMOpPHOH
CTOPOH HE HAXOAWTCS a KOHTAKTe C HApY:KHOH pe3pOOii; TeM He MeHee, MOCKOJNbKY TaKOu
yUaCTOK HETOJHOHN pe3pObl He CIOCOOCTBYET CONMPOTHUBICHHIO KPYTSIIEMY MOMEHTY, IIHPHHA
pe3b0bl y4acTKa HEMOJHOW pe3bObl MOkeT ObiTh MeHbine 2,00 MM B 3aBUCUMOCTH OT YCJIOBHIMA
nporecca Hape3aHus U APYrux (PakTopoB. YUACTOK HEMOJHOH pe3bObl HE COCTABISIET 4acTb
«BHYTpPEHHEH pe3bOBI» B 3TOM PACKPBITHH.

[0035] IlepBasi KpHUBOMUHEWHAS MOBEPXHOCTh C OOJBIIUM PamUyCOM KPHBH3HBI MOXKET
ObITh OOecrieueHa HE MO BCeW [uMHE mpoQuUIs HAPYKHOH pe3bObl, a MOXeT ObITh
NpeayCcMOTpEHa, 10 MeHbIneil Mepe, Ha 1/2 BuTKa, Ooyiee MPEANOYTHTENBHO, IO MEHbINEH Mepe,

Ha OJHOM BHTKE B HAIPABJICHUU BUHTOBOW JMHUH Pe3bObl HAYMHAS C KOHIA PO UIIST HAPYKHOM
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pe3bOBbl, CBA3aHHOIO C KOHLIEBOW YaCThiO HHMIENsA. TakuM oOpa3oM, OCHOBAHHE MEPBOTO BHUTKA
pe3b0bl mpoduIst HAPYKHOH pe3bObl, HA KOTOPOM MIMPHUHA Pe3bObl SIBISIETCS MUHUMAJIbHOM,
MOXET OBITh YCHJIEHO IEpBOH KPHBOJMHEHHONH INOBEPXHOCTHIO C TOYKH 3PEHUS JKECTKOCTHU
CIIBUTa, TEM CaMbIM 00ecIieunBasi pa3pylieHne Mpy CIBUTE, IPOUCXONALIEE B IIEPBOM BUTKE Kak
€ro TOYKa MHULMALUH.

[0036] JlomoaHMUTENbHO, KaK IMOKa3aHO Ha (ur4, nHanpumep, mpoduib 11 HapykHOM
pe3pObl MOXET BKIIOYaTh B ce0s mepBblil ydacTok 111 pe3spObl, HMeOIuiA MepByIO
KPHUBOJIMHEIHYIO TOBEPXHOCTh 111A, 1 Bropoii y4acTok 112 pe3pObl, MPUMBIKAIOIIUI K TIEPBOMY
yuacTtky 111 pe3pObl, mpuyueM 3TH y4aCTKHU PACIIONIOKEHBI B HAIMPABIIEHUH BHHTOBOW JIMHUU
pe3bObl. OmopHasi CTOPOHA U MOBEPXHOCTh KaHABKU/BMAAWHBI pe3bObl BTOpOro ydactka 112
pe3pObl MOTYT OBITH COENMHEHBI BTOPOW KPUBOJMHEWHOW MOBEPXHOCTHIO 112A, umeromei
MEHBIIMM paguyc T2 KPUBU3HBL, 4YeM IiepBas KpHUBOJMHeliHas moBepxHOCTh 111A.
IIpennouruTensHO, 4TOOBI IIEpBasi U BTOpast KpUBOJIHHEHHbIE moBepxHOCTH 111A 1 112A nnaBHO
COIPHUKACATHCH O€3 CTYMEHYATOro y4acTka Ha IPaHULIE MEXKTy HUMH.

[0037] IlepBasi KpUBOJHHEWHAST MOBEPXHOCTh MOXKET OBbITh MPENyCMOTPEHA BIOJb, IO
MEHbIIEH Mepe, X BUTKOB B HAIPAaBJICHUH BUHTOBOW JIMHUH Pe3bObl, HAUWHAS C KOHLA MPOQUIIS
HApYKHOH pe3bObl, CBA3aHHOTO C KOHLIEBOM 4YacTbIO HHIIENA. 310eCh X VIAOBJIETBOPSET
CIIeYIOIEeMy BBhIpaskeHUIO (2):

x=(rl —12)/Ap -~ (2).

3nece Ap mpenctaBnsieT coOOH pasHMIY B IIare MeXIy IIAaroM OMOPHOH CTOPOHBI U
IIaroM 3aKJIAAHOW CTOPOHBI PO IS HAPYKHOM Pe3bOBI.

[0038] ITockonmpky mpouib Hapy>KHOH pe3bObl CKOHGUIypUpPOBaH TaKUM 00pa3oM, Ha
BTOPOM Y4YacTKe pe3bObl C OTHOCHTENBbHO HEOONbLUIMM pajuyCoM I2 KpPUBHU3HBL, DPaaHyC
KPUBU3HBI MOTPAHUYHOIO Y4acTKa MEXAy OINOPHOH CTOPOHOM M TMOBEPXHOCTBIO BEPIUHHBI
pe3bOBl y4acTKOB mNpoduiss BHyTpeHHEH pe3bObl MydTsl 20, KOTOpBII UMeeT paauyc 12
KPUBH3HBI, SIBJISIETCS TaKKe€ OTHOCUTENIBHO MAaJICHBKHUM, TEM CaMbIM oOecreynBasi OOJbLIYIO
IUIOIIAb KOHTAKTa MEKy ONMOPHBIMU CTOPOHAMH Npoduieil HApyKHOH U BHYTPEHHEH pe3bObl,
YTO SIBJIIETCS BBITOAHBIM C TOYKM 3PEHHS] COMNPOTUBIEHHUS KPYTALIEMY MOMEHTY.
JIOTIOJTHUTENBHO, KOHLIEBOW YYaCTOK BTOPOTO y4YacTKa Pe3bObl, CBS3aHHBIA C KOHLIEBOW YaCThIO
HUMIIENSL, IPEACTABISIET COOOM YUaCTOK BTOPOTO Y4aCTKa Pe3bObl, KOTOPBIH HMEET HAUMEHBINYIO
IIUPHUHY Pe3bOBI; OHAKO, MIOCKOJIbKY BBIpaskeHHE (2) BBITOJHEHO, HANMEHbBIIAS IIHPHHA PE3bOBbI
BO BTOPOM Y4YaCTKe pe3bObl MPUMEPHO paBHA LIMPUHE Pe3bObl B KOHIIEBOM YHYACTKE IMEPBOTO
ydacTKa pe3bObl, CBA3aHHOTO C KOHIIEBOM YaCThIO HUMIENS, B KOTOPOM IIMPHHA pPE3bObI,
U3MEpPEeHHasi Y OCHOBaHUS pe3bObl, YBEIMYMBAETCS 3a CYET TNePBOM KPUBOJIHMHEHHOM
MOBEPXHOCTH, HMeEroINel Oonbimol paamyc rl KPUBU3HBL, TEM CaMbIM IPENOTBpALIast
pa3pyLIeHre MpH CABUIe C TOUYKOW MHHUIMALMHM B KOHIIEBOM y4YacCTKe BTOPOTO y4acTKa pe3bObl,
CBSI3aHHOTO C KOHLIEBOM YaCTbIO HUIIIEJS.

[0039] To ecTb, eciu yroi 3aLerieHus: OIOPHONH CTOPOHBI COCTABIISIET MPUMEPHO OT -10°
HarpuMep, Kak IOKa3aHO Ha ¢ur3, mepBas KpHUBOJMHEIHas MOBEPXHOCTH 111A,

no -1°

2

COEIUHSIIOLIAsT OMOPHYIO CTOPOHY C MOBEPXHOCTHIO KaHABKH/BIAIUHBI PE3bOBI, B IIEJIOM, UMEET
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¢dbopmy HeTBepTH AYyTH, €CIIU CMOTPETh B MPOAOIBHOM CeueHHH. Takum 00pa3oM, pacCTOsSHUE B
HANpaBJIeHUH OCH TPYOBl MEXAY pajuajIbHO BHYTPEHHUM KOHLOM Pi M paguaibHO BHEIIHUM
KOoHLIOM Po mepBoil kpuBojuHeHHONH mnosepxHocTH 111A, mo cymecTtBy, paBHO panuycy rl
KPUBHM3HBI IepBoro paamyca kpuBu3Hbl 111A. ®ur3 mnokaspiBaeT BoOOpakaeMble JIMHUH,
KOTOpBI€ NMPEACTABIISIOT BTOPYIO KPUBOIMHENHHYIO OBEPXHOCTh 112A", co3naHHyr0, KOrna KoHell
BTOPOTO y4acTKa pe3bObl, CBI3aHHOTO ¢ KOHIIEBOW YacThIO HUIIIENS, PACIIONOKEH NIPUMEPHO Ha
NOJIOBHHY BUTKAa B HANpPABJICHWU BUHTOBOH JIMHUM pe3bObl OT KOHLA NepBoro ydactka 111
pe3bObl, CBSI3aHHOTO C KOHLIEBOW YaCThKO HUIIENS, U BTOpPask KPUBOJIWHEHHAs MOBEPXHOCTH
112A", co3maHHasi, KOrga KOHEL BTOPOTO y4YacTKa pe3bObl, CBS3aHHBIA C KOHLEBOW YaCThEO
HUMIENSI, PACIONIOKEH B TOJIOKEHHHM NMPUMEPHO Ha 3/4 BUTKA OT KOHIA TEPBOrO y4yacTKa
pe3bObl, HAJIOKEHHOTO JPYr Ha Jpyra Ha KOHIEBOM y4acTke mepBoro ydactka 111 pe3nOsl,
CBSI3aHHBIM C KOHIIEBOH YaCThIO HUIIIENS, YTOOBI IOKA3aTh CPABHEHUE MEXKY IIMPUHON BUTKOB.
Takxe, oceBoe pacCTOsSHHE MEXAY PaAualbHO BHYTPEHHUM KOHLOM WU PAaJMAIBHO BHEIIHHUM
KOHLIOM BTOPOM KPHUBOJIMHENHOW MOBEPXHOCTH, MO CYLIECTBY, PABHO PaguyCy I2 KPUBU3HBI
BTOpOI KpuBOJMHEHHOH moBepxHOocTH. [llmpuHa pe3pObl M3MeHsieTcss Ha pasHOCTh Ap miara
MEXAY LIaramMy OMOPHOW CTOPOHBI M 3aKJAJAHON CTOPOHBI JJIsi OJHOTO BUTKA B HAINpPAaBJICHUU
BUHTOBOW JIMHUU Pe3bObl. TakuMm 00pa3oM, 3a X BUTKOB IIMPHHA PE3bObl YBEIMYMBAETCS Ha
Apxx. Ecnmu KOHel BTOPOTO yd4acTKa pe3bObl, CBS3aHHBIA C KOHIEBOW YaCTHIO HUIIIIEIIS,
pacIioNOXKEH B MOJOKEHHHM X BHUTKOB, IUpuHA W2 pe3pObl, U3MEpeHHas C HCIOJNb30BAHUEM
paguanbHO BHYTPEHHErO KOHLIA BTOPOH KPHUBOJMHEHHOW MOBEPXHOCTH (T.€. LIMPUHA Pe3bOBbl,
U3MEpeHHasi C UCMONb30BaHMEeM mnonokeHuss Pi Ha ¢ur3) Moxer ObITH mpencTaBieHa
CJIEAYIOIIMM BbIpakeHHeM (3):

W2=W1 —rl+Apxx+12 --- (3),

rne W1 npencrasisier coO0OH MIUPUHY pe3bObl, HI3MEPEHHYIO Ha KOHIIE TIEPBOrO y4acTKa
pe3bOBI, CBA3aHHOTO ¢ KOHLIEBOH YaCcThIO HUIIIEIS U U3MEPEHHYIO C UCTIONIb30BAHUEM PAAHAIBHO
BHYTPEHHETO KOHILIA MEPBOI KPUBOJIMHEHHON MOBEPXHOCTH (T. €. IUPUHY Pe3bObl, U3MEPEHHYIO
¢ wucrnonp3oBaHMeM mojokeHus Pi Ha ¢ur3). 3mece Wl-rl ykasbiBaeT npuOIU3UTETHHOE
nonokenne Po. W1-rl+Apxx ykasplBaeT MOIXOAsIIEe TMOJOKEHWE BHEIIHEr0 KOHIA BTOPOU
KpuBOJIMHEHOU moBepxHOCcTH 112A", 112A", o6o3Ha4uenHo# kak Po. BripakeHue (3) ykasbiBaeT
COOTBETCTBYIOLIIEE MTOJIOKEHNE BHYTPEHHErO KOHLIA BTOPOH KPUBOJMHEWHON moBepxHOCTH 112
112A", obo3HauenHo# Pi. Uem Oomnbine BHHTOBAs JUTMHA NEPBOTO pe3bOoBoro y4yactka 111, tem
Oonbmie craHoButcss W2. Takum o0pa3oM, B 3aBUCHMOCTH OT JJIMHBI TEPBOTO Pe3b0OBOTrO
yuactka 111, W2 mosket ObiTh MeHbIIe, ueM W 1, i W2 moxet ObITh Oonbine, uem W,

[0040] Ecnu W2 wmenbiie, yem W1, BTOpas KpuBOJWHElHHas mNoBepxHOCTh [12A'
MOJHUMAETCS C PaJUyCOM I2 KPUBHU3HBI, KOTOPBIN SIBJISETCS MAJ€HbKUM, MO CYLIECTBY, IIUPUHA
pe3bObl TeX YYacCTKOB BTOPOH pe3bObl, KOTOpBIE CBSI3aHBI CO BTOPOW KPHBOJIHMHEWHOM
noBepxHOCThIO 112A', MoxkeT ObITH MEHbIE, YeM IIMPUHA OCHOBAHMA IepBOro ydactka 111
pe3pOBbI (TO €CTh, KaK MOKa3aHo Ha GUr3, KpUBOJIMHEHHas MoBepXHOCTh 112A" MoxkeT Bpe3aTbes
B pe3p0y IO CPAaBHEHHUIO C NMOBEPXHOCTHIO KPUBOJMHEWHOW moBepxHOCTH 111A) m ydacTkoB

BTOPOTI'O y4acTKa pe3bObl ¢ MEHBIIUMH LIMPUHAMHU PE3bObI, MOTYT IPENCTABIATE clladble MeCTa ¢
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TOYKH 3pEHHs] MPOYHOCTU. BBHAy 3TOro, mpeanodrurensHO, 4ToObl W2 ObUI, MO CYLIECTBY,
paseH W1 mmm npesbiman W 1. Takum obpazom, u3 BeipaskeHus (3) u ycnosus W2 > W1 MoxkHO
nonyuuthb X > (r1-12)/Ap. To ectp, ecnu x onpenensiercss kak x=(r1-r2)/Ap, nmpeano4TuTeNnsHO,
4TOOBI NepBasi KPUBOJIMHEHAs MMOBEPXHOCTb ObLIA MPENYyCMOTPEHA, IO MEHbINEH Mepe, Ha X
BUTKAX B HAIPABJICHUU BUHTOBOH JIMHUHU pe3bObl, HAYMHAS ¢ KOHIIA MPO(UIISt HAPYKHOU pe3bObl,
CBSI3aHHOTO C KOHLIEBON YaCThIO HUIIIENIS.

[0041] Hanmpumep, eciu Liar OMOPHOH CTOPOHBI cocTaBisieT 9,845 MM, mmar 3akyiagHoM
cTopoHbl coctaBisger 9,400 mm, panuyc rl KpUBH3HBI NEPBOM KPUBOJIMHEMHONW MOBEPXHOCTH
cocrasusier 0,4 MM, a paauyc r2 KpUBU3HBI BTOPON KPUBOJMHEWHON MOBEPXHOCTU COCTABISET
0,1 MM, TO MpeAnoYTUTENbHEE, YTOOBI MepBasi KPUBOJMHEHHAS TOBEPXHOCTb ObLIa BBITIOJHEHA
Baosb (0,-0,1)/(9,845-9,400) ~ 2/3 BuTka wiu anuHeEe. Eciam paamyc r2 KpUBU3HBI BTOPOH
KPUBOJIMHENHON MOBEPXHOCTU cocTapisieT 0,2 MM, a Apyrue yCjaoBHUsl TaKHE XKe, KaK yKa3aHo
BBILIE, MPEANOYTUTENLHO, YTOOBI TMepBas KPUBOJIMHEHHAs] MOBEPXHOCTh ObUIA BBINOJHEHA Ha
NIOJIOBUHE BUTKA WU JUTHHHEE.

[0042] Kpome TOro, moCKOJIBKY MpOoQuiIb HAPYKHON pe3bObl BKIFOUAET BTOPOH Y4aCTOK
pe3pObl, UMEIOINN BTOPYIO KPHUBOJMHEHHYIO MOBEPXHOCTh C MAJbIM PAaJNyCOM KPUBHU3HBI, U
pamuycoM KPHMBH3HBI MEXKIy OIOPHOW CTOPOHOH M TMOBEPXHOCTHIO BEPIIMHBI PE3bObI B TEX
ydacTkax pe3bObl mpoduiiss BHYTPEHHEW pe3bObl, KOTOpbIe CYIIECTBYIOT IUISl 3aleTUICHUS
BTOPOTO y4acTKa pe3bObl, SBJISIETCS MEHbIIE, 4YeM Y OOCYy)XKOaeMOl HIXKe TpeTheil
KPUBOJIMHEIHON TOBEPXHOCTBIO, MOXKET OBITh oOecrieueHa OoJbIIas MIIOMAab KOHTAKTa MEKIY
ONMOPHBIMH CTOPOHAMM B IEJIOM, TaK YTO COEIMHEHHE MOXET TMPOSBIATh OOoNblIOe
COIPOTHBIIEHHE KPYTSIIEMY MOMEHTY.

[0043] IIpeamouTuTenbHO, B Pe3bOOBOM COEAMHEHHH AJISi CTAJbHON TPyOBI COIIACHO
HACTOSIIIEMY BapUAHTy BBIMOJHEHUs, ONOPHAs CTOPOHA U TOBEPXHOCTb BEPILIMHBI Pe3bObI
npoduyisi BHYTpeHHEH pe3bObl MOTYT OBITh COEAMHEHBI TpPeTbeH  KPHUBOJIHMHEHHOMN
MOBEPXHOCTBIO, KOTOpasi oOpaieHa K TepBOi KPHUBOJIMHEHHOH MOBEPXHOCTU MPOGUIIS
HApYKHOH pe3bObl, KOrna COCAMHEHUE CBUHYEHO, U UMeeT OONbIIMN PagnyC KPUBU3HBI, YeM
nepBasi KPUBOJHMHEHHAs MOBEPXHOCTb. JTO OyaeT mNpenoTBpamaTh TPaHULY/yrOd MEXKIY
OMOPHOW CTOPOHOH U TOBEPXHOCTBIO BEPIUNHHBI pe3bObl Npoduisi BHYTPEeHHEW pe3bObl OT
3a71€BaHUs C IEPBON KPUBOJIMHENHON MOBEPXHOCTHIO.

[0044] Kpome TOro, Moxer OBbITb TPENYCMOTPEH pPAaTUANbHBIA 3a30p MEXIY
MOBEPXHOCTBIO BEPIIUHBI Pe3bObI B y4aCTKE MPOUIIs BHYTPEHHEH Pe3bObl, KOTOPBIH HAXOTUTCS
B KOHTAKT€ C OTIOPHON CTOPOHOI B KOHIIEBOM y4aCTKe MPOUIIsl HAPYKHOU Pe3bObl, CBI3aHHOM C
KOHILIEBOW YaCThIO HUIIENS, KOTa COeNUHEHHE CBUHYEHO, C OJHON CTOPOHBI, U MOBEPXHOCTHIO
KaHABKW/BIAJUHBI Pe3bObl B y4acTke NpOQMIsl HApyKHOH pe3bObl, KOTOpBIA OOpalieH K
NOBEPXHOCTH BEPUIMHBI pe3bObl. bonee mpennodTuTeNnbHO, MOBEPXHOCTh BEPIIMHBI PE3bOBI B
BBILIEYTIOMSIHYTOM y4acTKe NpOQHIs BHYTPEHHEH pe3bObl MOXKET OBITh IOBEPXHOCTHIO
BEPLINHBI pe3b0bl B KOHLIEBOM Y4acTKe NPOQ Uil BHYTPEHHEH pe3bObl, PACIOIOKEHHOM B CAMOM
BHYTPEHHEM TIOJIOXKEHHH I10 OTHOWIEHWI0 K Mydre Ha mnpodusie BHyTpeHHEHl pe3bObl.

JIOTIOTHUTENBHO, TOBEPXHOCTh BEPIIMHBI PEe3bObl B BBHIMIEYIIOMSHYTOM Yy4YacTKe MpOQUIIs
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BHYTPEHHEH pe3pObl MOXKET UMEThb TAKOW JK€ JUaMeTp, UYTO M BHYTPEHHssl nepudepuiiHas
MOBEPXHOCTh TpyO4aToro 0e3pe3p00BOro yAJIMHEHMs, PACIONIOKEHHOTO BHYTPH NPOQHIIsL
BHYTpPEHHEH pe3b0bl B OTHOIIEHHH My(QTbL. JIOMONHUTENPHO, HUMNIENb MOXKET BKIJIOYATh
TpyOuaroe Oe3pe3b0OBOE YIIMHEHHE, COOTBETCTBYIOLIee Oe3pe3bOOBOMY YIJIMHEHHIO MY(TBHI,
IpuYeM, MPEeNNOYTUTENbHO, 4YTOObI BHEWHss nepudepuiiHas MOBEPXHOCTh 0Oe3pe3p00BOro
VAJIMHEHHUs HUNNEeNs He OblI0 B KOHTAKTE C BHYTPEHHEH mepu(epuilHOl MOBEPXHOCTHIO
6e3pe3p00BOro yanuMHeHUs: My(Thl, KOra COequHeHHe CcBUH4YeHo. Kpome TOro, Hummens,
NPEANOYTHTEIBHO, BKJIOYAET YIUIOTHSAIOIIYI) MOBEPXHOCTb HHIINENS, PACIONOXKEHHYIO
JOTIOJTHUTENIBHO K KOHIIEBOH YaCTU HHMIMENs, YeM Oe3pe3b0oBoe yaMHeHne Hummnens, a Mmydra,
NPEANOYTHTEIBHO, BKJIFOUAET B CeOsl YIUIOTHSIOIIYK) MOBEPXHOCTb MY(TBHI, PACIONOKEHHYIO
JOTIONTHUTENBHO K BHYTPEHHEH 4acTu MyQThl, yeM Oe3pe3bOoBoe ymianmHeHue my¢Tel. Korma
HUMIETh U My(Ta CBUHYEHBI, 3TH YILIOTHSIOIINE MOBEPXHOCTH HUMIENST U My()ThI HAXOIATCS B
KOHTaKTe JPYyTr ¢ ApPyrom, oOpasysl YIUIOTHEHHE METaJUI-MEeTaJll, KOTOPOEe MOXKET OOeCIeUHBaTh
IepPMETHYHOCTh NPHU BHEIIHEM W BHYTPEHHEM JNaBJICHUH. be3pe3bOoBble YIIMHEHUs SIBISIFOTCS
NOJIE3HBIMU JJIsI IPEOTBpPALICHUs AepopMaIiy, BEI3BAHHON CKUMAIOIIUMH U PACTITHBAOIIUMHI
Harpy3kamy, ACHCTBYIOLIMMH Ha NpOoQWIM HApYKHOH M BHYTPEHHEH pe3bObl OT BIUSHHS
VIUIOTHSIFOIIMX TIOBEPXHOCTEH HHUMmedst U My(Thbl. JIOMONHUTEIBHO, TMOCKOJBKY OIMHMCAHHBIN
BBILIE 3a30p CO3/A€TCsl MyTEM YMEHBIIEHHs BBICOTHI Pe3bObl ydacTka Mpoduis BHyTPEHHEH
pe3pObl IO CPABHEHUIO C BBICOTOH Pe3bObl ydacTKa MONHONPOQUIBHON pe3bObl BHYTPEHHEH
pe3pObl, MOXKHO TapaHTHPOBATh, YTO TOJIIMHA CTEHKH YYaCTKa HUIIIENs, BKJIIOYAs KOHLEBYIO
4acTh HUMNIENs W BONWU3M Hee, OONbIIe, YeM B peaNu3alysax, I1e 3a30p CO3MAeTCs 3a CUeT
yBENIMYEHUS] [IyOMHbI KaHABKM pe3bObl HAa KOHLIEBOM YacTH HUNNENs] W BOMU3U HETO.
JIOMIOTHUTENBbHO, HAIWYKE 3330pa MPENOTBPAILaeT NPSIMON KOHTAKT BEPLIMHBI pe3bObl mpoduis
BHYTpEHHEH pe3bObl C yH4aCTKOM OCHOBAHHUSI Pe3bObl OMOPHONM CTOPOHBI MPOGUIST HAPYIKHOM
pe3pObl Ha KOHIe Tpoduiisi pe3bObl, CBSI3AHHOM C KOHIIEBOH YacTbIO HHIIENs, Ha KOTOPOH
IIMPHUHA Pe3bObl SBISIETCS MUHUMAJIBHOW, TEM CAMBIM YMEHbINAS MPSIMOE MOBPEXKIEHHE CAMOTO
cnaboro ydacTtka npouiist Hapy>KHOU pe3bObl.

[0045] B HEKOTOpBIX peaju3alusx, MOIyT OBITh TPENyCMOTPEHBI OTAEIbHbIC
YIUIOTHEHHS ISl BHEUTHETO AABJIEHWS U YIUIOTHEHHs Ui BHYTPEHHErO IaBJIEHHS, MPH 3TOM
VIUIOTHEHHE JJIsl BHYTPEHHErO MaBJICHHS MOXET OBITh PACIIOIOKEHO JOMOJHUTENBHO K
KOHLIEBOW YacTHU HHIIIENs, YeM HAaXOAWTCS Npo(uib HapyKHOW M BHYTpPEHHEH pe3pObl a
YIUIOTHEHHUE JJIs1 BHELIHErO IABJICHUS MOXET ObIThb NMPEAYCMOTPEHO JOMOJHUTENBHO K TEy
TPYOBI, YeM HaXOAUTCS MPO(HIIb HAPYKHOM U BHYTPEHHEH pe3bObl.

[0046] IlpenmouTuTeNbHO, pagUaIbHO BHEIIHWM KOHEL TMEPBOH KPUBOJIMHEHHON
MOBEPXHOCTH PACTOJOKEH PATUAIbHO CHAPYXXH OT PaAMalbHO BHYTPEHHErOo KOHIA y4YacTKa
TPEeTbell KPUBOJNMHEWHOW TOBEPXHOCTH, KOTOPBIH oOOpalieH K TMepBOH KPUBOJHMHEHHON
MOBEPXHOCTH, U MOKET OBbITh PACIIONIOKEH PaJUaIbHO BHYTPh OT PaAHalbHO BHEIIHErO KOHIIA
y4acTKa TPEeThel KPUBOJMHEHHONH MOBEPXHOCTH, KOTOPBIM oOpalneH K mepBOH KPUBOJUHEHHON
MOBEPXHOCTU. DTO OyIeT CBOAWUTH K MUHHMYMY PAcCTOSIHHE MEXIY PaauajlbHO BHYTPEHHUM

KOHIIOM OOJIaCTM KOHTAKTa MEKAY OMOPHBIMH CTOPOHAMM HApPy>KHOW M BHYTPEHHEH pe3bd u
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paguanibHO BHEIIHMM KOHLIOM MEpPBOH KPUBOJIMHEMHOW IOBEPXHOCTH, TEM CaMbIM
TOTIOTHUTENBHO YIyYIIasi COMPOTUBIIEHNE KPYTALIEMY MOMEHTY.

[0047] Pe3pOoBOe coemuHeHHE AT CTAJbHON TPYOBI COTNIACHO HACTOALIEMY BapHAHTY
BBINTOJIHEHUS Ternepb OyeT ONMHCAHO CO CChUTKON Ha uepTesku. OQMHAKOBBIE U COOTBETCTBYIOIIHE
KOMITOHEHTBI Ha Pa3JIMYHBIX YepTekax 00O3HAYEeHbI ONMHAKOBBIMU CChUIOUYHBIMH CHMBOJIAMH, U
OZTHO U TO K€ OIUCAaHUE He OyleT MOBTOPSITHCSL.

[0048] Ccputasicb x ¢url, pe3pOoBoe coenMHEHHME Ui CTAJIbHOW TPYOBI COINIACHO
HACTOSILLIEMY BAapHAHTY BBINIOJHEHUs, 0003HaYeHHOoe Lugpol 1, BkIroyaer B cebs TpyOuaThii
Hunnenab 10 u Tpybuaryro mydry 20. Hunmens 10 oOpa3oBaH Ha KOHIE CTajbHOW TPyOBI 2.

Mydta 20 oOpa3oBaHa Ha KOHIE COEOUHHUTENbHOH My(dThl 3, B KOTOpyr Hummeiab 10

>
BCTABIISIETCS, TaK YTO My(Ta HABUHUMBAETCA Ha HUMIENb 10. Y4YaCTKM CTalbHOW TPyOBI 2,
OTJINYHBIE OT KOHLIEBOTO YYACTKa TPYOBI, MOTYT HAa3bIBATHCS 371ECH «TEJIOM TPYOBD».

[0049] Pe3pOoBoe coenuHeHHE AJIsI CTAJbHOH TPYOBI COMNIACHO HACTOSLIEMY BapHAHTY
BBIITOJIHEHUST MOYKET OBITh MOAXOASIINM OOpa3OM HCIIONb30BAHO B PEAM3alUsX, B KOTOPBIX
BHEIIHUI AMaMeTp Tesa CTaJbHOU TpyOsl 2 He MeHee 240 MM, a Oojiee MPEaNOYTUTENBHO, HE
MeHee 245 MM, U eme Oosiee mpennodTuTeNnbHo, He MeHee 270 mM. CoennHEeHHe MOXKET ObITh
NOAXOASAIINM O0pa3oM HCIIONB30BAHO B PEANM3aLUsIX, B KOTOPbIX BHEIIHUN THAMETP Tena
cTanbHON TpyOs! 2 He mpepbimaer 400 MM, OoJiee MPENMOYTUTENBHO, He MpeBbImaeT 350 MM, u
emte OoJiee MpeanoYTHTEIbHO He npesbimaet 310 mm. [IpenmnouTuTenbHO, 4TOOBI TEJIO CTABHOM
TpyObl 2 HMMEJNO TOJNINMHY CTEHKH, IO CYIIECTBY, MOCTOSHHYIO IO BCEH OCEBOHW IJIMHE.
JIONIOTHUTENBHO, MPEATIOYTUTEIBHO, YTOOBI TEJIO CTAJbHON TPYOBI 2 MMENO BHEUIHUNA AUAMETP
OD u BuyTpenHuil auametp ID, kaxablil U3 KOTOPBIX SABJSAETCS, MO CYIIECTBY, HOCTOSTHHBIM IO
BCel oceBO JumMHe. Hummenp pacrojio)keH Ha KOHIE Teja TPyObl CTaibHOH TpyOn! 2. @ur ]
Takke nokaspieaet ocb CL TpyObI cTanbHOI TpyOBI 2.

[0050] Hunmens 10 Bkmouaer B ceOs nmpodmnb 11 HapyxkHOH pe3bObl, 00pa3oBaHHBIII
CY’KMBAaIOLIEHCs pe3b0Ol ¢ JAMaMeTpOM, KOTOPBI IMOCTETIEHHO YMEHBLIAETCS MO Mepe
NPONBIKEHUS] K KOHLEBOH uactu Hummens, u kpomke 12. Ilpodunp 11 HapykHOH pe3bObl
oOpasoBaH pe3b0oii B BUe BUHTOBOH JIMHUK HA BHelnHel nepudepun nunmens 10. [Tpodwuns 11
HapYKHOH pe3pObl 00pa3oBaH KIMHOBUIHOW pe3b0Oi ¢ LMIUPUHON pe3bObl, KOTOPAast MOCTEMEHHO
YMEHBIIIAETCSl IO Mepe MPOABIDKeHUsI K KoHIeBoi vactu mHummens 10. Ilpodune 11 HapykHOM
pe3b0bI MeeT GOpMy CeYeHHs B BUAE JIACTOYKHHOTO XBOCTA, 0OPa30BAHHOTO BEPIIMHON pe3bObl
U KaHaBKo# pe3pObl. Kpomka 12 mpumbikaer k npodruto 11 HapyxHOH pe3pObl ¢ 0e3pe3p00BbIM
VAJIMHEHUEM, pAaCHOJOKEHHBIM MEXIy HHMH, TpH 3TOM 0e3pe3pOoBOe  yIIIMHEHHE
NPOIOJDKAETCSI TT0 HANPABJICHUIO K KOHLIEBOW YaCTH HUIIMENs OT KoHOa npodus 11 HapykHOH
pe3bOBbl, CBA3aHHOIO C KOHIIEBOM YAaCTHIO HUMMENS. YIUIOTHSIOWIAs MOBEPXHOCTh 13 Hummens
NpeaycMOTpeHa Ha BHeuHed mnepudepun kpoMmku 12. B moka3aHHOH peanusanuy,
VIUIOTHSIOIIAsi MOBEPXHOCTh 13 HUNNENs COCTaBI€HA LMJIMHAPUYECKOW YIUIOTHSIOLIEH
MOBEPXHOCTBIO, KOTOpash HMeEEeT MAyrooOpa3HOe CeueHHe, AaJbTePHATUBHO, YIUIOTHSIOLIAS
NOBEPXHOCTh 13 Hummens MOXeT MMEThb CEUeHHUE, KOTOPOe BBINIAAUT KaK MNpsMas JIMHUSA, WIH

MOXET UMETh (POPMY COUETaHMs MPAMOI JIMHUN U AYTH.
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[0051] Myd¢Ta 20 BkIFOUaeT OTKpbIBarOLIUIiCA KOHEL Ut puema Hummens 10. Mydra 20
BKJIFOUaeT B ce0s mpopunp 21 BHyTpeHHel pe3pObl, 0Opa3oBaHHBII Ha €€ BHYTPEHHEH
nepudepun Cy>KUBaroIIeics: pe3pOoll ¢ AUaMeTpoM, KOTOPbIH HMOCTENIEHHO YMEHBINAETCS IO
Mepe TNPOABIDKEHMsS] K KOHLIEBOW 4HacTH MY(QTbI, M YIUIOTHSIOMIYVIO MOBEPXHOCTb 22 My(THI.
IIpodunb 21 BHyTpeHHel pe3bObl 00pa3oBaH pe3bOOil B BUAE€ BUHTOBOW JIMHUKM Ha BHYTPEHHEH
nepudeprn My¢pTs! 20, yToObI ObITH HOMONHSIOMEH Mpodumo 11 HapyxHON pe3rObl. [Ipodub
21 BHyTpeHHeH pe3bObl 00pa30BaH KJIMHOBUAHOW pe3bOON C INUPUHON pe3bObl, KOTOpas
MIOCTENEHHO YBEJIMYUBAETCS 110 Mepe MPOABHIKEHUSI OT OTKPBIBAIOIIErOcs: KOHLA MypThI 20 K ee
BHyTpeHHell uvactu. Ilpodune 21 BHyTpeHHel pe3bObl umeer (GopMy cedeHHs B BUAE
JACTOYKUHOTO XBOCTa, OOpa30BAaHHOIO €ro BEpIIMHOW pe3bObl W KAaHABKOW pPe3bObL
VYIuoTHsIOImasi TMOBEPXHOCTh 22 MydgThl 00pa3oBaHa CYXKHBAIOLIEHCS MOBEPXHOCTHIO,
pacrionokeHHoW BHyTpU mpodmis 21 BHyTpeHHedl pe3pObl oTHOcUTeNnbHO MydThr 20.
VIuloTHsIOIast TOBEPXHOCTh My(Tel 22 MOkeT ObiTh 00pa3oBaHa IMIMHAPHYECKON
VIUIOTHSIFOIIEH TOBEPXHOCTBIO, KOTOpAash MMEET NYrooOpasHOe CeYeHUe, WIM MOXKET HMETh
¢bopmMy KOMOMHAIIMH TIPSIMO IMHUU U YT, €CJIH CMOTPETh B CEYEHUU. MeXy YIIOTHSIIOIIUMHI
NOBEPXHOCTSAMH 22 1 13 My(ThI U HUMIIENS YCTAHABIMBAETCS 3a/1aHHAs BEJIMYMHA HATSTa, U MPH
CBMHYMBAHUM YIUIOTHSIOLIHUE MOBEPXHOCTU 13 M 22 HaxXomsaTCA B KOHTAKTE APYr € APYroM IO
BCEH OKpyKHOCTH 0€3 3a30pa, i1t 00pa30BaHUsI METAJUINYECKOTO YIIJIOTHEHHUS.

[0052] Kak moka3zano Ha ¢urypax 1 u 2, npodune 11 Hapyx)HOI pe3pObl HACTOSIIETO
BApUAHTA BBIMIOJHEHUS BKJIIOYaeT B Ce0f yYaCTOK IOJHONPOQMIbHOW pe3pObl M Y4acTOK
HETIOJIHOM pe3bObl. Y4acTOoK MOMHONpomIbHONW pe3bOpl mpoduis 11 HapykHOH pe3pObI
npenacTasisier coOol ydacTok ¢ 3ananHoi BbicoTol Th pe3pObl, B KoTOpoM pe3bda obpa3oBaHa C
3aaHHbIM I1aroM LP onopHO# cTOpOHBI Harpy3Ku U 3aJaHHbIM I1aroM SP 3akiiafiHOM CTOPOHBL
Boicora Th pe3pObl mpoduns HapyKHOWH pe3bObl IOKA3aHHOTO BapHUAHTA BbITOIHEHUS
COCTaBIISIET 2,2 MM.

[0053] Vuactok ¢ HemonHOW pe3pOoii mpoduist 11 Hapy)HOH pe3bObl MpencTaBisieT
co0ol y4acTOK, Ha KOTOPOM 3anaHHas BbicoTa Th pe3bObl HE MpeaycMOTpeHa M3-3a TOrO, YTO
BOOOpakaeMasi TIOBEPXHOCTh CyKeHHsI, oOpasyromias GopMy CyKeHHsI CY>KUBAIOIIEHCs pe3bObl,
nepeceKaeT BHELIHIOK MMOBEPXHOCTb CTABHON TPYObI 2 TaK, 4TO IIyOWHA pe3aHusi Ha BHELITHEH
MOBEPXHOCTU CTaJIbHON TPYObI 2 siByisieTcsi HepocTaroyHol. COIIaCHO HACTOSIIEMY BapHAHTY
BBIITOJIHEHHS, KAK Y4aCTOK HHUMIENS C MOJHONPOPHUIBbHON pe3pOoil, TaKk M Yy4aCTOK HUIIIENS C
HETIOJHOM pe3bOoii mpoduist 11 HapyKHOH pe3bObl KOHTAKTUPYIOT ¢ MpoduieM 21 BHyTpeHHEH
pe3pObl Kak Ha WX OINOPHOW, TaK M Ha 3aKJaAHOH cTopoHax. B pe3spboBoM coemmueHnn 1,
nokasanHoM Ha ¢ur 1, mar LP onopro#i croponsl cocrasnsier 9,845 MM, mar SP 3akmagHON
CTOpOHBI cocTaBisieT 9,400 MM, a MUHUMAaJbHASI IIMPHHA PE3bObI B KOHLIEBOM Y4acTKe MPOpUIIs
11 Hapy>kHOH pe3bObl, CBI3aHHOM C KOHIIEBOW YaCThIO HUITIENS, U3MEPEHHAs] Y OCHOBAHUS, KaK
OTIPENIENIEHO BIOJIb HAMIPABIIEHHSI BHICOTHI PE€3b0BI, COCTABIISET OKOJIO 2,8 MM.

[0054] AmnanornusabiM oOpas3om, npoduib 21 BHyTpeHHell pe3pObl BKIOYaeT B ceOs
y4acCTOK € NOJHONPOPHIBbHONH pe3bOOi M Yy4acTOK C HEMONHOH pe3b0oi. YuacTok ¢

nojgHonpoduiapHONH pe3pboit mpodunss 21 BHyTpeHHeH pe3bObl HAuMHAETCA PSAOM  C
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OTKPBIBAIOIIMMCS KOHLIOM My(Thl 20 U 3aKaHUYMBAETCSA PSAOM CO BTOPBIM BUTKOM mpodws 11
HapyxHO# pe3pObl Hunmens 10. Korma nunmens 10 u mydra 20 CBUHYEHBI, BUTKH y4acTKa C
HEeNoJHOU pe3b0oit mpoduist 21 BHYTpeHHEH pe3bObl BXOIST B 3alleTUIEHHE C MEePBbIM BUTKOM
11A npoduns 11 Hapyxksoit pe3pObl Hunmens 10. CommacHO HacTOsINEMY BapUAHTY
BBIITOJIHEHNS, KaK YYacTOK My(Tbl ¢ NOJHONPO(HMIbHONH pe3bOol, Tak M ydacTOK My(ThI ¢
HeTONHOH pe3bOoit mpoduist 21 BHyTpeHHEH pe3bObl KOHTAKTUPYIOT ¢ npoduieM 11 HapyKHOMH
pe3pOBl Kak Ha HMX ONOPHOH, Tak W Ha 3aKJaJHOW CTOpPOHaX. B IOKa3aHHOM BapHaHTe
BBIMOJIHEHHS, PACTIOJIOKEHHBIE OMONHUTEIBHO K OTKPBIBAIOIIEMYCS KOHIY My(Thl 20, yem
HAXOMTCS y4YacTOK ¢ nojHonpoduiubHONH pe3pbol mnpoduns 21 BHyTpeHHEH pe3bObl,
NPeAyCMOTPEHbI BUTKU 23 1 24, 4ToObI MpUMBIKaTh K npodiio 21 BHyTpeHHEH pe3bObl U He
ObITh B KOHTakTe ¢ npoduiem 11 HapyKHOH pe3bObl, MO MEHbIIEH Mepe, Ha MX OMNOPHBIX
CTOPOHAX WU 3aKJIaJHBIX CTOPOHAX; MPU 3TOM B HACTOSIILIEM BAPHAHTE BBINOJHEHUS, BUTKH 23 U
24 He BKJIIOUEHBI B poduiib 21 BHyTpeHHEH pe3bObL.

[0055] Beicota pe3b0bl B y4acTke ¢ MOJHONPOGMIbHON pe3bdoii npoduist 11 HapykHOI
pe3bOBI SBIETCS HEMHOTO OOJIBIIE, Y€M BbICOTA PE3bObI yUaCTKa C MOTHONPOPMIBHON pe3b0oit
npoduist 21 BHyTpeHHe# pe3pObl. TakuM 0Opa3om, Koraa COeAMHEHNE CBUHUEHO, KaK MMOKa3aHO
Ha ¢ur2, Hebompiioh 3a30p (Hampumep, okoymo 0,1 mMm) oOpazoBaH MeXIy MOBEPXHOCTHIO
BEpLINHBI pe3bObl mpodist 11 HapyKHOH pe3bObl M MOBEPXHOCTHIO KaHABKH/BIAIUHBI PE3HOBI
Ha nipodwmie 21 BHyTpeHHEH pe3bObl, TOraa Kak MOBEPXHOCTb BEPILIMHBI pe3bObl mpodus 21
BHYTPEHHEH pe3b0bl, M MOBEPXHOCTb BMAAMHBI pe3bObl mpoduiast 11 HapyKHOW pe3bObI
HAXOAATCA B KOHTakTe Npyr ¢ apyrom. O6nacts, B koropoi mpodmnu 11 u 21 HapyxHOH H
BHYTpPEHHEH pe3bObl HAXOMATCA B 3aLCTUIGHUH NPU CBUHYMBAHUH, T.€. 00JacTh, B KOTOPOM
ornopHble cTOpoHBbI mpo¢uns 11 HapykHOM pe3bObl HAaXOAATCSI B KOHTAKT€ C OINOPHBIMHU
cropoHamu npo¢uis 21 BHyTpeHHelH pe3bObl, U 3akyiaaHble CTOpOoHBI mpoduist 11 HapykHOH
pe3bObl HAXOMATCS B KOHTAKTE C 3aKJIQAHBIMU CTOpOHaMu npodmis 21 BHyTpeHHEH pe3nObl,
MPEANOYTUTENIBHO UMEET OCEBYIO IMHY OT 60 MM 10 100 Mm.

[0056] Kakx mnokazaHo Ha (uUr2, OmOpHas M 3aKjJagHAas CTOPOHBI BHTKOB pPe3bObI
npoduneit 11 w 21 HapyXHOW W BHYTpPEHHEH pe3bObl HMMEIOT OTPHULATENbHBbIA yrom 6
3aueruIeHus. YIibl 6 3alerieHnst ONMOPHOH U 3aKJIaJHOW CTOPOH MOTYT OBITh OJMHAKOBBIMH WJIH
MOTYT OBITh 3aJIaHbl pa3HbIE YIIIbI 3aLeTUIeHHs. B moka3saHHOH peanu3anuu, yroa 6 3aueruieHus
OTIOPHON M 3aKJIaIHON CTOPOH coctasisier —5,0°. JIonogHUTENBHO, B TIOKa3aHHON peain3aliiy,
cyxeHue pe3pObl mpoduneii 11 u 21 HapykHOI 1 BHyTpeHHeH pe3pObl cocTasinsier 1/16.

[0057] Korna mumnmens 10 u mydra 20 CBUHUEHBI, ONTOPHAsI U 3aKJIaIHASI CTOPOHBI BUTKOB
npodunss 11 Hapy)HOH pe3pObl HAXONATCS B KOHTAKTE C 3aKJIAAHONH U OMOPHOH CTOPOHAMH
pe3pObl mpoduist 21 BHyTpeHHe# pe3pObl, Tak uTo Hunmedb 10 3anmpaercs B mydre 20 s
o0ecriedeHns1 BBICOKOTO COTPOTUBIICHUSI KPYTSIIEMY MOMEHTY, B TO BpeMs KaK yIJIOTHeHue 13
HUIIENSI BXOAUT B YIUIOTHEHHE C YIUIOTHEHUEM 22 My(ThI C HATATOM JJIsl 00€CTIeUeHUs BBICOKOH
r€pPMETHYHOCTH.

[0058] Kak mokazano Ha ¢urypax 2-4, mpodunb 11 HapyXkHOH pe3pObl HACTOSIIETO

BapUAHTA BBINOJHEHUS BKJIIOYAeT nepBblii ywactok 111 pe3pOpl, HMerOIMHA MEPBYIO
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KPUBOJIMHEHYIO TOBepXHOCTh 111A ¢ oTHOCHTENBHO OONBIIMM pazgnycoM rl KpUBU3HBL U
BTOpOI y4acTtok 112 pe3pObl, mpuMblkaromuii K nepsoMmy yd4actky 111 pe3bObl, mpu 3TOM
NEePBbI U BTOPOH Y4acTKU pe3bObl PacHONOKEHbl B HANpPAaBIEHWM BHUHTOBOW JIMHUHU PE3bOBI
Bropoii yuactok 112 pe3bOpl BkiIrouaeT Bce T€ yuacTku npoduns 11 HapykHOH pe3pObl Kpome
nepBoro y4actka 111 pe3pObl. OmopHasi CTOpOHa M NMOBEPXHOCTh KaHABKW/BIIAJUHBI Pe3bObI
BTOpOro ydvactka 112 pe3pObl COeIMHEHbI BTOPOIl KPUBOJHMHEHHOH NOBEpXHOCTBIO 112A,
UMEIOLIEeH paanyc r2 KpUBU3HBI, MEHBIINUH, Y€M NepBasi KPUBOJIMHENHHasA nosepxHocTh 111A. B
MOKA3aHHOW peanu3anuy, paauyc rl KpUBHU3HBI MEPBON KPUBOIMHEHHON mnosepxHocTu 111A
cocraBisier 0,4 MM, a pamuyc r2 KPHUBH3HBI BTOPOH KPUBOJIMHEWHOM moBepxHOCTH 112A
cocrasisier 0,1 Mm.

[0059] Kak moka3aHo Ha ¢ur.4, nepsbiii y4acTok 111 pe3sObl MOKphIBAET MPUMEPHO OIUH
BUTOK B HAIPaBJICHUU BUHTOBOW JIMHUM Pe3bObl, HaYMHAs ¢ KOHHA mpodwis 11 HapykHOU
pe3pObl, CBSI3aHHOTO C  KOHLIEBOM  YacTbl0  HUMNENs. JTO HE  MEHbIIe, YeM
(0,4-0,1)/(9,845-9,400)=0,674 BUTKa, pACCYUTAHHOTO MO MPUBEACHHOMY BBIIIE BBIPAKEHHIO (2),
U [IUpPUHE pe3bObl B KOHIIEBOM y4YacTKe BTOPOro ydacTka 112 pe3pObl, CBA3aHHOIO C KOHIEBOH
YacThIO HUIIMNENs, W3MEPEHHOHW y €ro OCHOBaHHUS, SIBHO OONbIIEH, 4eM LIMpUHA pPe3bObl B
KOHIIEBOM ydYacTKe mepBoro y4dactka 111 pe3pObl, CBSI3aHHOTO C KOHLIEBON HYaCTBIO HUIIIEIIS,
WU3MEpPEHHAsl Y €r0 OCHOBAHMSI.

[0060] J1omOgHUTEIBPHO, B HACTOSALIEM BapUaHTE BBIMOJHEHUs, OMOPHAasl CTOPOHA U
NOBEPXHOCTh BEPUIMHBI pe3bObl B mpoduie 21 BHyTpeHHEH pe3pObl COeNMHEHBl TPETheil
KPHUBOJIMHEIHON MOBEPXHOCTRIO 21A, nMeromeli paguyc 13 KpUBU3HBI, OONBIINIA, UeM paauyc rl
KPUBH3HBI NepBOM KpuBONMHEWHON mnoepxHocTH 111A mpoduns 11 nHapyxHOH pe3pObl. B
MOKA3aHHOW pealn3alluy, Paguyc I3 KPUBU3HBI TPETbeH KPUBOJMHENHON mMOBepXHOCTH 21A
cocrasnsger 0,5 MM. B mokasaHHOW peanu3aluy, TPeTbs KPUBOJUHEHHas MOBEPXHOCTb 21A
NpeayCcMOTpeHa BIOJb Bcero mnpoduis 21 BHyTpeHHeH pe3bObl, albTepPHATHBHO, TPEThS
KPUBOJIMHEIHAsT MOBEPXHOCTb 21A, UMeromas OTHOCUTENBHO OONBIIONW paauyc r3 KPUBHU3HBIL
MOXKeT ObITh MPETyCMOTPEHA TOJBKO HAa TEX y4acTKax NMpoQuiisi BHYTPEHHEH pe3bObl, KOTOpbIe
oOpatieHbl K MepBOil KpuBOMMHEHHOW mosepxHocTH 111A, korma Hummens 10 u mydra 20
CBUHYEHBI, U KPUBOJMHENHAs MOBEPXHOCTb, UMEIOIAsl PaJNyC KPUBU3HBI MEHbLIE paguyca I3
KpuBM3HBIL, T.€. OT 0,5 mo 2,0 MM, MOXeT OBITh MPENYCMOTPEHAa MEKAY OMOPHOW CTOPOHOH H
MIOBEPXHOCTBIO BEPLIMHBI Pe3b0bl Ha APYTHX yyacTKax npoduis 21 BHyTpeHHEH pe3bObl.

[0061] [domomHHUTETBHO, KaK TMOKa3aHO Ha ¢urypax 2 ®W 3, paaWaibHBIA 3a30p
NPEAYCMOTPEH MeEXIy IOBEPXHOCTBIO BEPIIMHBI pe3bObl mepBoro Butka 211 mpodwmnsa 21
BHYTPEHHEH pe3b0bl, KOTOPbI HAXOAUTCS B KOHTAKTE C ONIOPHOI CTOPOHOM nepBoro y4yactka 111
pe3bObl Ha koHIEe mpodwist 11 Hapy:KHOH pe3bObl, CBI3aHHOM C KOHIIEBOW YaCTBIO HUTIIENS, C
OIHOH CTOPOHBI, 1 TEMU y4YaCTKaMH ITOBEPXHOCTH KaHABKH/BHAIWHBI pe3bObl B mpoduie 11
HapYKHOH pe3bObl, KOTOpbIe OOpaIeHbl K TEM Y4acTKaM IMOBEPXHOCTH BEPIIMHBI Pe3bObI, KOraa
COeNVHEHHEe CBHHYEHO. Pasmep »5Toro 3asopa MeHblle panuyca Il KpPUBU3HBI NEPBOU
KpuBosuHeiHoN nosepxHocTu 111A u cocrasnser okono 0,3 MM B IOKa3aHHOH peaTu3alyi.

[0062] Kpome Toro, panuaibHO BHEUIHUN KOHEI] MePBON KPUBOJUHENHHON MOBEPXHOCTH
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I1TA pacnonokeH paguanbHO HApPyXKy OT paAualbHO BHYTPEHHENO KOHIIA TpeThel
KPUBOJIMHEIHON MOBEPXHOCTH 21 A M pacmofyioxkeH pajuajibHO BHYTPb OT pPaAHalbHO BHEIIHETO
KOHIIa TPETheN KPUBOJUHENHON MoBepxHOCTH 21A.

[0063] ®urS mnoka3biBaeT pe3bOOBOE COEOUHEHHE MJIi CTAIBbHOU TpPyObl COINIACHO
BTOPOMY BapHaHTy BBINOJHEHUs, B KOTOPOM IlIar ONOPHOM CTOPOHBI U 3AKJIAAHONW CTOPOHBI
HECKOJIbKO MEHbIIe, YeM Yy pe3b0OBOro COCAMHEHMs IO MEPBOMY BAPHAHTY BBINOJHEHUS, YTO
YBEJIMYNBAET KOJMYECTBO MOSBIIOLINXCS BUTKOB Pe3bOBI B MPOIOJIBHOM CedeHuH. B uactHoCTH,
1ar ONMOPHOM CTOPOHBI COCTaBsieT 8,466 MM, a LIar 3aKJIaHONW CTOPOHBI cocTaBisieT 8,084 mm.
B pesynsrare MuHUMaNibHas IIUPUHA PE3bObI B KOHIEBOM yuacTke npodwis 11 HapykHOM
pe3bObl, CBSI3AHHOM C KOHIIEBOH 4YaCTbIO HUMIENsS, W3MEPEHHas y OCHOBAHHUS pPe3bObl,
COCTAaBIISIET OKOJIO 2,1 MM.

[0064] Hacrosituee packpbiTUe MOXKET OBITh MPUMEHEHO HE TOJBKO K pPe3bOOBOMY
COEAMHEHUIO MY(TOBOTO THIA, HO TAKXKE U K Pe3bOOBOMY COSTUHEHHIO HHTETPaJIbHOrO Tuma. B
IIPOTUBHOM CJy4ae, HAaCTOsllee pAaCKpbITHE HE OrPAaHWYEHO WJUIIOCTPUPOBAHHBIMU BbILIE
BapUAHTAMHU BBITIOJIHEHUS], U BO3MOXKHBI Pa3fMuHble Mopgu(uKanuu 0e3 OTKIOHEHHsS OT 1yXa
HACTOSIIIErO PACKPbITHSI.

ITPUMEPEHI

[0065] Ans monTeepskaeHus: 3PPexToB pe3bOOBOro COSOUHEHUs IJIsi CTAIbHON TPYyOBI
COIVIACHO HACTOSIIIEMY BAPUAHTY BBIMIOJHEHUS, YUCIEHHBIH HMHUTALMOHHBIA aHaIW3 ObLI
IIPOBEAEH C UCMOJb30BAHUEM YIIPYTOIIACTUYECKOTO METOAA KOHEYHBIX 3JIEMEHTOB [JIs
BBIUNCJIEHUsI €70 CONPOTUBJIEHMSI CPE3Y U COTIPOTUBIIEHUS KPYTSIIEMY MOMEHTY.

[0066] <YcnoBust UCTIBITAHUS>

IIpu aHamu3e MeromoM KOHeuHbIX dyneMeHToB (T.e. FEM anamuse) Obuio co3maHo
MHOXKECTBO 00pa3LoB (T.e. MoAesNel aHaIN3a) ¢ Pa3IMUYHBIMH NPOPUIAMH Pe3bObl, U Ha KaXKIOM
u3 00pa3uoB ObUT BBINOJHEH YNPYTOIUIACTUYECKHH aHAIU3 METOAOM KOHEUHBIX 3JIEMEHTOB, U
OBLIO MPOBEACHO CPABHEHUE MEXKTY PA3TMYHBIMU 3HAYEHUSMH MTPOU3BOIUTEIEHOCTH.

[0067] Kasxknpiit u3 o6pa3uoB Nel-Ned4 umen 0a3oBYr0 KOHCTPYKIIHEO, COOTBETCTBYIOLIYIO
KOHCTPYKLIMHU Pe3b0OBOTO COEOMHEHUS MO IEPBOMY BApUAHTY BBINOJHEHHs, IIe TepBas
KPHUBOJIMHEHHASI TOBEPXHOCTh ObLJIa MPEIyCMOTPEHA BAOJIb BCETO MPOGUI HAPYKHOU Pe3bOBbl.
Y obpasma Nel, paamyc KpHBHU3HBI NEPBOW KPUBOJIMHEHHOW moBepxHOCTH Obul 0,1 MM; y
obpasua Ne2-0,2 mm; y obpasma Ne3-0,3 mm; a y oopaszua Ne4-0,4 mMm.

[0068] Kaxknprit u3 06pa3noB Ne5-Ne8 nmen 0a30BYI0 KOHCTPYKIIHEO, COOTBETCTBYIOIIYEO
KOHCTPYKIIMA pe3b0OBOTO COEOUHEHUs 110 BTOPOMY BApPUAHTY BBIOJHEHUS, [AE IepBas
KPHUBOJIMHEIHASI TOBEPXHOCTh ObLIA MPEAYCMOTPEHA BOJIb BCETO MPOQMII HAPYKHOW Pe3bObl.
VY obpasua Ne5 paamyc KpUBU3HBI IEPBOH KPUBOIMHEHHOH noBepxHOCTH ObLT 0,1 MM; v oOpasua
Ne6-0,2 mM; y obpasua Ne7-0,3 mm; a 'y obpasma Ne8- 0,4 mm.

[0069] Marepuanom kaxnoro oOpasua Ovu1 marepuaniom Q125 TpyOsl mist HedTsIHON
CKBQXMHBI B COOTBETCTBUHU cO craHmapramMu APl (HomuHanbHBIN Tpenen Tekydectd Y S=862
MlIla (125 Teics4 (PYHTOB Ha KB. TIOHM)).

[0070] Hdnsa obecrnedeHHs] BOSMOXKHOCTH CPaBHEHHUS C OOBIYHBIMU HU3ICNUSMHU, OBLIH
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CO371aHbl CPABHUTENbHbIE MOMAENH, KaXaas M3 KOTOPBIX HMMeNa J1Ba Paanyca KPUBU3HBI (T.€.
panuyc kpuBu3HbI 0,125 MM u paamyc kpuBu3Hbl 0,875 MM) Ha rpaHUYHOM Y4YaCTKE MEXIY
OMOPHOM CTOPOHON W TOBEPXHOCTBIO BMAAUHBI Pe3bObl B Mpoduie HapyKHOW pe3bObl, H
OLIEHUBAJIUCH aHAJIOTUYHBIM 00pa30oM.

[0071] [ConpoTuBieHNE CIBUTY ]

JIJ1s1 OLIEHKH CONPOTHUBIIEHHS CABUTY, ObLIa MPHIIOKEHA pacTsaruBaroiast Harpyska 100%
OT YPOBHsI, IIPU KOTOPOM TeJIO TPYOBI CTaNbHOW TPyOB! HeOpMHUPYETCs TIACTUYECKH, U Obuia
paccuMTaHa SKBMBAJICHTHAsl IUIaCTUYecKas aedopManusi B TOYKe Hayana paspyLICHUs TpU
caBHre B mpoduiie HAPY>KHOM Pe3bObI, T.€. MOJOKEHNUN Ha MEPBOU KPUBOJIMHEWHOMN MOBEPXHOCTH
HAa y4acCTKe OCHOBAaHHs Pe3bObl OMOPHON CTOPOHBI B KOHLEBOM y4YacCTKe MPOQUIS Hapy>KHOHM,
CBSI3aHHOM C KOHIIEBOH YaCTBhIO HHIMIENS, U OBUIO ONMPENEeIeHO, YTO Y€M MEHBINE 5TO 3HAYCHHUE,
TEM JIy4Ille COMPOTUBIICHUE CBUTY. Pe3ynbTarTsl BBIMUCICHUS TOKAa3aHbl HA Gur.6.

[0072] [BeruucneHue CONpOTUBIEHUS KPYTALIEMY MOMEHTY |

JI1st OLIEHKU CONPOTHBIIEHUsI KPYTAIEMY MOMEHTY, 3HAY€HHE, TP KOTOPOM HAUYMHAETCs
TEKy4eCTh Ha JMarpaMme KpyTsLIero MOMEHTAa CBUHYMBAaHMS, T. € MAaKCUMAJbHOE 3HAYEHUE
kpyTsmero MmoMeHTa («MTV»), ObU1o B34ATO AT ONpEAENeHHUsT KPYTALIEr0O MOMEHTA TEKY4YeCTH,
U ObUIO OMpEAENeHO, YTO YeM BBIIIE 3TO 3HAYEHHE, TeM JIy4Ile CONPOTHBIEHHE KPYTSILEMY
MOMEHTY. Pe3ynbTarsl BBIUNCIIEHUS OKa3aHbl Ha (ur.7.

[0073] <Pe3ynbTaTbl BHIYUCICHUS>

Kak mnokazaHo Ha (ur6, >KBUBAJEHTHblE IUIaCTUYeCKHe nedopMaluu B OOBIYHBIX
U3ENUSAX C JBYMsI pajilyCcaMu KPUBHM3HBI ObUTM OTHOCHTENIBHO HHM3KHUMHM, MPENINONOKHUTEIBHO
NIOTOMY, YTO AedOpMaLii, CKOHLIEHTPUPOBAHHBIE HA Y4aCcTKe C paarycoM KpuBH3HBI 0,125 mMm,
ObUTH CMSATYEHBI HAa YYacTKe ¢ paguycoM KpuBu3Hbl 0,875 MM. Pesynsrars! onieHku 00pasuos Ne
1-4 u Ne 5-8 ¢ mepBOil KPHUBOJMHEMHON NOBEPXHOCTBHIO SBJISAIOTCA CIAEAYIOIIMMU: IO Mepe
YBEJMYEHNS paJuyca KPUBU3HBI, SKBUBAJICHTHAS TUIACTHYECKast AeopMaLis, BOSHUKAIOIIAs Ha
NEepBON KPUBOJUHEHHONW MOBEPXHOCTH, YMEHbINAaeTcs; y oOpa3uoB Nel-Ned mpu pamguycax
kpuBm3Hbl Oonee 0,30 MM, SKBHBaJIeHTHas IUlacTHUecKas aedopmarusi Oblia HIDKE, 4eM Y
OOBIUHBIX M3IENUiA; a B oOpasnax ¢ Ne5 mo Ne8 skBUBajieHTHAs MjiacTHueckas nepopmaius Obiia
HIDKE, 4eM y OOBIYHBIX M3IENUN JUId paauycoB KpuBm3HbI Oojiee 0,35 MM. ITockonbky 3TH
oOpasubl umenu Bbicory Th pe3pObl, paBHYHO 2,2 MM, AOCTYIHBI CIEOYIOLIHE pPE3YJBTaThl
OLIEHKU: 5KBUBAJIEHTHbIC TUlacTHUYecKue nedopmanuu B ooOpasmax Nel-Ne4 Obuin HIDKe, 4eM B
OOBIYHBIX H3AENMSIX, eclu panuyc rl KpuBH3HBI yaosierBopsin ycinoBuro rl > Thx 0,14, a
SKBUBAJICHTHBIE IUIACTHUECKHe AedopManuu B odpasuax NeS5-Ne§ ObLM HIDKE, 4eM B OOBIYHBIX
U3eNUsIX, eciu paauyc r1 kpuBu3HbI yaosnersopsi rl > Thx0,16.

[0074] C npyroii CTOPOHBI, Ha COMPOTUBJIEHUE KPYTSIIEMYy MOMEHTY [TOYTH HE MOBIUSIH
U3MEHEHUs] paanuyca KPUBU3HBI NEPBOW KPHUBOJMHEHHOW MOBEPXHOCTH MNpPOQMIIS HAPYKHOU
Pe3b0bI, PACIONIOKEHHOW B OCHOBAHMM OMOPHOW CTOPOHBI: 0Opasmbl Nel-Ned mmenn B LEIOM
OIIHAKOBBIE 3HaueHHe, a oOpasmpl NeS5-Ne8, B 1e0OM, HMeNM OJUWHAKOBOE 3HAYECHUE.
IIpennonaraercs, 4TO CONMPOTUBIEHHE KPYTALIEMYy MOMEHTY B oOpasuax Nel-Ne4 Obuio Hioke,

YyeM B OOBIYHBIX U3ACIUAX, H3-3a YMCHBUICHUA ILIOIAAW KOHTAaKTa MEXAY OINOPHbIMHU
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CTOPOHAMH TI'py3a, BBI3BAHHOTO YBEJIMYEHHBIM PaJUyCOM KPUBU3HBI BEPXHETO YUACTKa OMOPHOM
CTOPOHBI PO UJIsi BHYTPEeHHEH pe3bObl Hal 0ObMHBIMU M3nenusiMu. HarnpoTtus, obpasusl ¢ Ne 5
no Ne 8, y KOTOpBIX LIAr OMOPHBIX CTOPOH M ILIAr 3aKJaJHBIX CTOPOH OBUIM YMEHBIIEHBI AJIS
YBEJIMYEHHUS IUIOIIAAN KOHTAKTa MEXAY OIOPHBIMH CTOPOHAMH, AEMOHCTpPHpOBaiu Oonee
BBICOKOE COTNPOTUBJIEHUE KPYTALIEMY MOMEHTY, UeM OOBIYHbIE U3AEITHs.

[0075] Bpicka3plBajCh OMACEHUs], YTO YMEHbILIEHHE Illara OMOPHOI CTOPOHBI U Iara
3aKJIAIHONW CTOPOHBI MOXKET IMPUBECTH K YMEHBLICHUIO IIMPHHBI Pe3bObl B KOHIIEBOM YYaCTKE
npoduyisi Hapy)KHOHM pe3bObl, CBA3AHHOM C KOHLIEBOW YaCThHO HHIIENS, W, TaKUM 00pa3om,
3HAYUTEIbBHOMY YMEHBIICHUIO COMpPOTHUBICHMS CIBUTY, ONHAKO PE3yJbTaThl OLIEHKH
NOKA3bIBAIOT, YTO, KaK TOKa3aHO Ha (Urod, u3-3a YBEIMYSHHS paaAUyCca KPHUBH3HBI,
COIPOTHBIICHHE CIBUTY TaK)Ke OBLJIO BBINIE, YeM B OOBIYHBIX H3AEIHSIX, YTO MOKA3BIBAET, YTO
HACTOSIIIEEe PACKPBITHE O0eCIeunBaeT pe3b0OBOE COENUHEHUE, KOTOPOE JIYULIe ¢ TOYKH 3PEHUS
KaK CONPOTHUBJICHUS C/ABHIY, TaK M COMNPOTUBJICHUS KPYTSIEMY MOMEHTY, 4YeM OOBIYHbIC
W3JEeNUs.

[0076] Yro xacaercss oOpasmoB Nel-Ne4, XOTsI CONPOTUBICHHE KPYTALIEMY MOMEHTY
OBUIO HIDKE, YeM y OOBIYHBIX HU3IENUH, COMPOTUBIEHUE CABUTY OBLIO JIydIle, YeM y OOBIYHBIX
W3JIeNHI, TOCKOJIbKY Paanuyc KPUBU3HBI EPBOM KPUBOJMHEHHON MOBEpXHOCTH ObLT OoJbine 0,3
MM, YTO IPEATONIATaeT, YTO 3TH PEATU3ALNH SBISIFOTCS MOJIE3HBIMU B IPUMEHEHUSIX, KOTOPBIE He
TpeOyIOT BBICOKOTO COTIPOTHBIIEHHS KPYTAIIEMY MOMEHTY, a HCTIOJb30BAHUE IPYTUX CPEACTB JJIsI
YAYYIIEHUs] COMPOTHBIIEHUS] KPYTSAIEMY MOMEHTY MOXET CIenarb OJTH pealu3aluu
NPUMEHNMBIMH B U3AEIHSIX, TPEOYIOLINX CONMPOTUBIICHUS KPYTSALEMY MOMEHTY.

[0077] AHanoru4Hbsle OLEHKH OBIIM CAENaHbl IJIsi 0Opa3LOB C YBEIMYEHHBIM PalyCcOM
KPHMBU3HBI 0a30BOr0 y4acTKa OMOPHOH CTOPOHBI TOJNBKO MEPBOTO BUTKA MPOQHIS HApyKHOH
pe3bObl, KOTOPBIM CYMTAETCS TOYKOW Hayala paspylleHUs NPU CABUIE, IMPU STOM ObUIO
O0OHapYKEHO, YTO CONPOTUBIICHHE KPYTALIEMY MOMEHTY M CONPOTHUBIICHNE CIBUTY MPAKTUYECKU
HE 3aBHCAT OT M3MEHEHHsI PafuyCca KPUBH3HbBI TOJIBKO B MIEPBOM BUTKE PE3bOBI.

[0078] Opnako, mnpenmoyiaraercs, 4To YMEHbLIEHHE paguyca KpPUBU3HBI BEPXHEro
y4acTKa OMOPHOM CTOPOHBI HA y4acTKax Mpo(uiIsi BHYTPEHHEH pe3bObl, KOTOpbIe HE BXOIST B
3aleTUICHHE C TEPBBIM BHUTKOM pe3bObl Mpoduisi Hapy:KHOH pe3pObl, M, TakuM o0pazom,
YBEJIMYCHUE TUIOIIAN KOHTAKTa MEXY ONOPHBIMH CTOPOHAMH, MOXKET 3HAYUTEIbHO YBEJIUYUTh
COTIPOTUBIIEHUE KPYTALIEMY MOMEHTY.

PACIIIM®POBKA CCBIJIOK

[0079] 1: pe3pboBOE COemUHEHUE NJISl CTAIbHOM TPYOHI,

2: cranmpHas TpyOa;

10: Hunmens;,

20: mydra;

11: mpo¢unb Hapy>KHOH pe3bOBI;

111: mepBbIii y4acTOK pe3bOBI,

11TA: nepBast KpUBOJMHEIHAsI TOBEPXHOCTD;

rl: paguyc KpUBU3HBEL,



21

112: BTOpO#1 y4acToK pe3bOwr;

112A: BrOopast KpUBOJMHENHAsl TOBEPXHOCTD;
r2: paguyc KpUBU3HBL,

21: npodune BHyTpEHHEH pe3bObI,

21A: TpeTbsi KPUBOIMHENHAs TOBEPXHOCTD;

r3: paauyC KpUBHU3HBL
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D®OPMYJIA U3OBPETEHUS

1. Pe3pboBO€ coenmHEHHE Ui CTANbHOW TPYyOBI, conmepskainee: TPyO4aThli HHIIIENb,
NPEeAyCMOTPEHHBII Ha KOHLE CTaJbHOW TpyObl, W TpyOuaryro My(QTy, BBIIOJIHEHHYIO C
BO3MO)KHOCTBIO CBUHYMBAHUS C HUIMIIENIEM 110 MEPEe TOTO, KaK HUIIIENb BBUHYUBAETCS B HEE, MPH
5TOM HHUIIENb BKJIOYAeT Npoduib Hapy>KHON pe3bObl, 0Opa30BaHHBIN Ha BHEIIHEH nepudpepun
Hunmens, Mydra BkiIOYaeT Npodiiib BHYTPEeHHEH pe3bObl, 0Opa3oBaHHBIH Ha BHYTpPEHHEH
nepudeprn MyQThI 1 BBIITOJHEHHBIN C BO3MOKHOCTBIO 3aLCTUICHHSI PO HAPYKHOH pe3bObl
NPU CBUHYMBAHUU COEIUHEHMs], TIPUYEM KOKABIA M3 MpOQUIs HApPYyKHOH pe3bObl u mpodus
BHYTPEHHEH pe3bObl BKIIIOYAET OMIOPHYIO CTOPOHY, 3aKJIAIHYIO CTOPOHY, MOBEPXHOCTh BEPIIHHBI
pe3b0bI U TOBEPXHOCTh KAHABKU/BIIAJAMHBI PE3bOBI, IPU STOM MIAT 3aKJIAJHOW CTOPOHBI KAJKAOTO
u3 npoduist HapyKHOWU pe3bObl U MPOodUIsT BHYTPEHHEW pe3bObl MEHBINE, YeM LIar OMOPHOH
CTOPOHBI K&KAOTO U3 Mpoduiis HAPYyKHOU pe3pObl U mpoduiisi BHYTpEHHEH pe3bObl, M, Koraa
COEAMHEHNE CBUHYEHO, ONOPHAsl CTOPOHA MPO(HIIST HAPY>KHOU pe3bObl HAXOMUTCSI B KOHTAKTE C
OTOPHOW CTOPOHOU MpPOQUIsi BHYTPEHHEH pe3bObl, a 3aKjiagHas CTOpOHA MPOQUIIS HAPYKHOU
pe3pObl HAXOOUTCS B KOHTAKTE C 3aKJIAaJHOW CTOPOHOH Mpoduisi BHYTPEHHEH pe3bObl, U mpu
5TOM Ka)k[asi U3 OTMIOPHBIX CTOPOH M 3aKJIaJHBIX CTOPOH MpOoGMIIss Hapy>KHON pe3bObl U mpoduis
BHYTPEHHEH pe3b0bl IMEET OTPULIATEIbHBIN yrol 3aleUIeHus,

IIPY 3TOM ONIOPHAsI CTOPOHA U MOBEPXHOCTh KAHABKH/BIAUHBI pe3b0Obl yaacTka mpodus
HapY»KHOH pe3bObl AJIs 331aHHOTO IUANa30Ha B HAMIPABICHUH BUHTOBOH JIMHUH Pe3bObl, HAUNHAS
C KOHIIa Mpoduiis Hapy>KHOH pe3bObl, CBSI3aHHOIO C KOHLIEBOM YAacTbIO HUMIMENS, COeNUHEHbI
NEepPBOM KPUBOJIMHEWHON MOBEPXHOCTBIO, MUMEIOIIEN paauyc rl KpUBU3HBI, €CIHM CMOTPETH B
NPOJIOJIBHOM CEUEHHH, YIIOBJIETBOPSIIOIINN ClIeNyo1eMy BbipakeHuto (1):

r1 >Thx 0,14 --- (1),

rne Th mpexncrasmsier coGoil BBICOTY pe3bOBbl, M3MEPEHHYI0O Ha OIOPHOW CTOpPOHE, B
npoduie Hapy>KHOH pe3bObl, U3MEPEHHYIO B 3aJaHHOM AHMAana3OHe B HANPABJIEHHWH BHHTOBOW
JIMHUU pe3bObl, HAUYMHAsI ¢ KOHLA MPOQHIIsi HAPYKHOM pe3bObl, CBSI3AHHOTO ¢ KOHIIEBOI YacThIO
HUIIEJNS, U YAOBJIETBOPSOLIYIO yeiaoButo: 1,8 Mm < Th <3,0 mm.

2. Pe3b00OBOE COENMHEHHUE JUTsl CTAIbHOW TPyOBI MO 1.1, B KOTOPOM MpoduiIb Hapy>KHOH
pe3pObl BKJFOYaeT B ce0sl MEpBBI y4acTOK pPe3bObl, MMEIOIIMHA MEePBYI0 KPUBOJIUHEHHYIO
MIOBEPXHOCTb, U BTOPOH Y4aCTOK pe3bObl, MPUMBIKAIOIIHNA K TIEPBOMY Y4YacTKy pe3bObl, MpHUuemM
5TU YYaCTKHU PACIIOJIOKEHBI B HANPABJIEHUH BUHTOBOH JIMHUU PE3bObI, U MPH 3TOM OINOpPHAs
CTOPOHA U MOBEPXHOCTb KAaHABKHW/BIIAJIMHBI Pe3b0ObI BTOPOro y4acTKa pe3bObl COETMHEHBI BTOPOI
KPUBOJIMHENHON MOBEPXHOCTBIO, MMEKOLIEH MEHBUIMH paguyC 2 KPUBU3HBI, 4Y€M IepBas
KPHUBOJIMHEIHAS TOBEPXHOCTD,

NpUYeM TepBasi KPUBOJIMHEHHAS TTOBEPXHOCTh MPEAYCMOTPEHA BIOJb M0 MEHBIIEH Mepe
X BHUTKOB B HAIlPaBJICHWHM BUHTOBOW JIMHUHM pPe3bObI, HaYMHAs C KOHLA NMPOQUIS Hapy>KHON
pe3pObl, CBA3aHHOTO C KOHIIEBOH 4YacTbIO HUIMIENS, IN€ X YAOBJIETBOPSIET CIEAYIOLIEMY
BBIPAKEHMIO, (2):

x=(rl —12)/ Ap --- (2),

3necb Ap mpexacrasnsier coOOH pasHHULy B ILIare MEXKAY IIaroM OMOPHOM CTOPOHBI H
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IIArOM 3aKJIAAHOM CTOPOHBI MPOQ IS HAPYKHOM Pe3bObI.

3. Pe3pboBoe coenuHeHHe i CTanbHOM TpyOel mo m.l, B KOTOpOM mepBas
KPUBOJIMHEIHAs OBEPXHOCTh NMPEAYCMOTPEHA 10 MeHbIeH Mepe Ha 1/2 BUTKa B HampaBIEeHUH
BUHTOBOW JIMHMM pe3bObl, HauWHasi C KOHLA NpOoQuIs Hapy>XKHOWH pe3bObl, CBSI3aHHOTO C
KOHLIEBOH YaCTbKO HUMIIENS.

4. Pe3p0oBoe coemuHEHWE IS CTalbHOW TpyOel mo 1.1, B KOTOpOM mepBas
KPHBOJIMHEHHAS TIOBEPXHOCTh NMPEAYCMOTPEHA 110 BCEH JUTHHE MPOQHIIST HAPYKHOW pe3bObl.

5. Pe3pboBO€E coenrHEeHUE It CTaIbHOIM TPyObI MO 1.1, B KOTOPOM OIMOpHAsi CTOPOHA U
MOBEPXHOCTh  BEPIIUHBI Pe3bObl MpOQMIs BHYTPEHHEW pe3bObl COEOUHEHbI TPEThel
KPUBOJIMHEIHON MOBEPXHOCTBIO, KOTOpasi oOpalieHa K MepBON KPUBOJIMHEHHOH MOBEPXHOCTH,
KOTIa COETUHEHNE CBHHYEHO, U UMeeT OONBLINIA PaguyC KPUBH3HBIL, YeM MepBasi KpUBOJIHMHEHHAs
MIOBEPXHOCTD,

IPU 5TOM MPEIYCMOTPEH PaaHalIbHBINA 3a30p MEXIy MOBEPXHOCTHIO BEPIIMHBI Pe3bObI B
ydacTke mpoQuisi BHYTPEHHEH pe3bObl, KOTOPBI HAXONUTCS B KOHTAKTE C OMOPHOW CTOPOHOU B
KOHILIEBOM Y4acTKe MPOQHIIS HAPY>KHOH pe3bObl, CBI3aHHOM C KOHLIEBOH YaCThIO HUIIIETSI, KOTIa
COEAMHEHNE CBUHYEHO, C OIHOW CTOPOHBI, M MOBEPXHOCTHIO KaHABKW/BIIAQJAWHBI PE3bObI B
ydacTke nMpoduist HapyKHOU pe3bObl, KOTOPBIH OOpaIleH K TOW MOBEPXHOCTH BEPILINHBI PE3bObI,
u

IIPUYEM PAaJUAIBHO BHEIIHUN KOHEL MEePBON KPUBOIMHENHOW MOBEPXHOCTU PACIIONOKEH
paguanbHO CHApykU OT pPajUajJbHO BHYTPEHHEIO KOHLA YYacTKa TPETbel KPUBOJIUHEWHON
MOBEPXHOCTH, KOTOpBIA OOpamieH K MepBOH KPHBOJMHEHHON IMOBEPXHOCTH, M PACHOJIOXKEH
paniMasbHO BHYTPb OT pAAMAIbHO BHEIIHETO KOHLA Y4acTKa TPETbed KPUBOJIMHEHHON
MOBEPXHOCTH, KOTOPBIH 0OpaleH K nepBoi KpUBOJIMHEIHON OBEPXHOCTH.

6. Pe3p0oBOE coenmHeHME Ui CTAJIbHOW TPyObl 1Mo moOomy u3 mmLrjyl-5, B koTopoM
npoduiau HApYy)KHOW W BHYTPEHHEH pe3bObl MMEIOT Takue Npoduin pe3bObl, YTO, KOraa
COEIMHEHUE CBUHYEHO, OIMOpHAasi M 3aKJaJHas CTOPOHbI TOrO ydacTKa pe3bObl mpoduiis
HAPYKHOI pe3bObl, KOTOPBI MOKPBIBAET IO MEHbILIEH Mepe 8 BUTKOB B HANPABJICHUE BUHTOBOM
JMHUU Pe3bObl, HAUMHAIOIIEHCS ¢ KOHLA NMPOQUIs HAPYKHOW pe3bObl, CBA3aHHOTO C KOHLIEBOM
YaCTBIO HUIITIEJS], HAXOASTCS B KOHTAKTE C OMOPHON CTOPOHOM M 3aKJIaTHON CTOPOHOM mpoguJIst
BHYTPEHHEH pe3bOblL

7. Pe3pOoBOe coenuHeHWE Ui CTAJbHOH TpPyOBl MO 1.6, B KOTOPOM IIAr OMOPHOH
CTOPOHBI cOCTaBJIsieT He Oosiee 8,50 MM, mmar 3akjiaIHON CTOPOHBI cOCTaBsieT He Oosee 8,10 mm,
IpU 3TOM CBsI3aHHAsl PA3HOCTh Imara cocramysieT He meHee 0,35 mMm u He Oonee 0,45 mm, a
MUHHMMAaJIbHAS IIUPHUHA Pe3bObl, U3MEPEHHAast Ha KOHLE MO HAPYKHOH pe3bObl, CBSI3aHHOM
C KOHIIEBOI YaCThIO HUMIEISI U U3MEPEHHAst y OCHOBAHUSI pe3b0bl, COCTABISIET HE MeHee 2,1 MMm.

8. Pe3pboBoe coenmHeHMe IUIs CTANbHOH TpyObl mo soOoMy w3 mm.l1-7, B KOTOpOM
cranpHasi TpyOa uMeeT BHEIIHUI quameTrp Oombine 240 M.
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