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(57) IpemnoxeHo pe3p6OBOE COSAMHEHHE TS CTANIb-
HOH TpyOBI C YIy4YIICHHBIMH YIUIOTHSIOIINMH Xapak-
Tepuctiukamu. Pe3pboBoe coennuenne (1) ams crams-
HOW TpyOBI BKIIoYaeT B ceOst KoHerr (10) ¢ HapyXHOM
pe3p0oii u koHer (20) ¢ BHyTpeHHeit pe3pdoii. Hapyx-
HBI muamerp koHMa (20) ¢ BHyTpeHHeH pe3p0oii co-
crasisier MmeHee 108% oT HapyKHOTO aHamMeTpa oc-
HoBHOIT wactu (30) cranpHO# TpyO®I. Konern (10) c
Hapy>KHOH pe3p00il BKIIFOYaeT B ce0s BXOAHYIO YacTh
(12) xoHma c HapyXHOI pe3p0OH, BKIIOUAIONIYIO B
cebs TIepBYI0 YIUIOTHSIONIYIO TToBepxHOCTh (11), Ha-
pyxHyto pe3ndy (13), 0Opa3oBaHHYIO OJHOCTYIICHYA-
TOW KOHUYECKOW Pe3b00if, 1 BTOPYIO YIDIOTHSIOIIYTO
mosepxHocTh (14). Koner (20) ¢ BHyTpeHHEH pe3b-
0ot BKITFOUaeT B ce0s EPBYIO YILUTOTHSIOMIYIO TIOBEPX-
HOCTE (21), BHyTpeHHI0I0 pe3nly (23), 00pa3oBaHHYIO
OTHOCTYIICHYATON KOHHYECKOH pe3p00il, U BXOMHYIO
gacTs (22) KOHIa ¢ BHYTpeHHEH pe3n0oif, BKITIOUa-
IOMIYI0 B ce0s BTOPYIO YIUIOTHSIOUIYIO IIOBEPXHOCTB
(24). B coOpaHHOM COCTOSTHUH NIEPBbIE YIUIOTHSIOIINE
mosepxHocTd (11, 21) HaxomaTcs B KOHTAKTE APYT C
JIPyTOM H BTOpBIC YIDIOTHSIOIINE moBepxHOCTH (14,
24) Haxomarcs B KOHTAaKTe ApyT ¢ ApyroMm. YacTs Ha-
pyxHO# pe3rObr (13), pacmonokeHHas PSIOM C ee
KOHITOM BOIM3M BXOmHOW yacth (12) KOHIa ¢ HapyX-
HOW pe3p00ii, BKITF0YAeT B ce0s1 MHOKECTBO IIOBEPXHO-
CTel BIAagWH Pe3bObl, MPOXOISIINX MapaiIeTbHO OCH
(CL) TpyOBI 1 IMEIOIINX OAWHAKOBHINA AraMeTp. YacTpb
BHYTpeHHEH pe3r0bI (23), pactonoXeHHas PSIOM C ee
KOHITOM BOJIM3HM BXOJHOH 9acTH (22) KOHIIa C BHYTPEH-
Hell pe3p00ii, BKITIOUaeT B ce0s1 MHOKECTBO IIOBEPXHO-
CTel BIAaAWH Pe3bObl, MPOXOISIINX MapaiIeTbHO OCH
(CL) TpyOBI 1 IMEIOMINX OTMHAKOBBIN THAMETD.
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OIMMCAHWE W3OBPETEHUA
2420-547267EA/071

PESBEOBOE COEIMHEHME IJII CTAJIBHOM TPYEB

OnmcaHue

[IPEOIIOCEJIKM CO3OAHVA VM3O0BPETEHNA

OBJlacTh TexXHUKM, K KOTOPOM OTHOCUTCHA M300peTeHHUe

[0001] Hacrosmee PaCKpPETUE n3o00peTeHmUAa OTHOCUTCH K
pe3L00OBOMY COEOMHEHMI, MCIOJIb3YyeMOMYy IJIA COeIOMHEHMA CTaJIbHHX
TpyO.

OnmucaHme InpenmecCcTBymero YpOBHA TeXHHMKIM

[0002] B HedTAHHX CKBaxXmHax, CKBaXMHaXx oJis OOOBUM
IPUPOOHOTO Tasza u T... (B pmaJibHeMmeM COBMECTHO Ha3bBaeMbIX
«HedT AHEIMIU CKBaXmHaMM» ) TpyOHEE U3OeJIinsa HeQTelIPOMEICJIOBOT O

copTaMeHTa, TaKue Kak obcanHble U IDOOBEMHEE TPYOB, WCIOJb3YTCSH
oJis pazpaboTkU [10JIE€ 3HBIX VUCKOTIIaeMHIX . TpyOHEIE U3neJmsa
He@TelpPOMEICJIOBOTO COpPTaMeHTa UYacTo MIpeAcTaBJsaAlnT cofo¥ cCcTaJlbHHe
TPy OH, n CTaJIbHEle TPy OH COEeOUHAIT IocpencTBOM Pe3b0OBHX
COenMHEeHUN .

[0003] TlomoBHble pPe3b0OBHE COeOIMHEHMS OJIS CTaJIbHOM TpyOH
OBHUHO TIOoOpas3lelIdlnT Ha COeOMHeHMSI MyOTOBOTO TUlla UM 0e3MydTOBOTO
TUa. IIpM CcoeOIMHEeHUM OBYyX TpyD IMIOCPedCTBOM COeIMHEHUS MyPTOBOTO
THUIIA OIHa M3 Tpyd OpelcTaBjsgeT coboM cTallbHYy Tpydy, U Ipyrasa
TpyBa InpemncTaByigeT cobor MydTy. B sTOM clydyae HaAPYXHYID pesboy
00pasyinT Ha HapyXHOM MHepudbepur o00OOMUX KOHIIOB CTAaJIbHOM TPy©OH, B TO
BpeMsd KakK BHYTPEeHH pesbdy o00pal3yiT Ha BHYTpPeHHeM Oepudpepmun
000UX KOHLOB My(®TH. Ilocjle 2TOTro HapyXHYD pe3bdy CcTaJlbHOM TPYyOH
BBMHUMBAKT BO BHYTPEHHKK pe3b0y MyOTH Tak, 4YTO OOecleuMBaKnTCad MX
cBopka ™ coenuHeHMe. CoelMHeHMVe 0e3MydTOBOTO TuUIa ODeclIeuuBaeT
coeIMHeHMe IOBYX Tpy0®, KoTophHe o0e OpedcTaBJIST CcoOOM CcTaJibHBEe
TPpyOE, M IIPM STOM He MCIOJb3yeTCsa OTIellbHad MydTa. B BTOM clydae
HapyXxHylD pes3bdy o0pas’yiT Ha HapyXHOM OepudeprM OOHOTO KOHIAa
CTalbHOM TpyOH, B TO BpeMsa KakK BHYTPeHHKK pe3bly o00pa3ylonT Ha
BHYTpeHHeN MHepubepur OPpYyIOoTro KOHIa. Ilocje 52TOoT0 HapyXHVID pesbiy
OOHOM CTaJlbHOM TpyOH BBMHUMBAKLT BO BHYTPEHHIKL pe3bdy IpyTron
CTaJIbHOM TpyOH Tak, uTo obecleuMBalnTCa Mx cOopka M coeduHeHUe.

[0004] Kak 1mpaBWJIO, KOHIIEBYK UYacThk TpyOH, KOTOpasd WMMeeT



HapyXHYID pes3bdy U CIYyXUT B KaueCcTBe COeIMHUTEJILHOM YacTwH,
Ha3HBAaT KOHILOM C HapyXHOM pesbbol («HUINeJeM»), IIOCKOJILKY OHa
BKJIOUaeT B Cceba HBJEMeHT, Iomjiexammyi BCTaBKe BO BHYTPEHHD
pe3pdy. C OpyroM CTOPOHH, KOHIEBYID UYacTb TpyOH, KOTOpasd MWMeeT
BHYTPEHHOK pe3bby ¥ CIYXUT B KauecTBe COeIMHUTeJIbLHOM dYacTH,
Ha3HBAalT KOHILOM C BHYTpeHHeM pes3bdbor («MydTOM»), IIOCKOJBLKY OHa
BKJIOUaeT B cebd 2JIeMeHT, KOTOPHM I[IpMHMMAaeT HapyXHYy pesbdy.
[IOCKOJIbKY KOHIE C HapyXHOW ¥ BHYTPEeHHeM pe3b00oy OIpedCTaBJIST
coboM KOHIIEBEHE YacTM TPyOH, OHM MMenT TpyduaTyi ¢opMy .

[0005] HedranHyw CKBaXuUHy OYpPAT IPM OODHOBPEMEHHOM YKPEIUJIeHUU
ee OOKOBOM CTEHKM IIOCPEeICTBOM TPYOHHX M3OEIUM HedTelpPOMBCJIOBOTO
copTaMeHTa mOJd OpeloTBpalleHMsa oOpymeHrsS ©OOKOBOM CTEeHKM BO BpeMd
BEHIEMKMU TPYHTa, uTO  I[IPUBOOUT K MHOXECTBY TPYOHEIX  M3OeJUN
HedTellpOMEICJIOBOTO COpTaMeHTa, pPacCIOJIOXEeHHBX OOHO B IOpyroM. B
nocjieoHMe TOOBl KakK CKBaXMHEL Ha Cylle, TakK ¥ MOPCKMEe CKBaXMUHE
CTaHOBATCHA BcCce 0OoJjiee TUIyOOKMMM,; B TaKUX YCJIOBUAX pe3b00BHE
COoeIVHeHUd, B KOTOPHX BHY TPE&HHUM u HapPYyXHHIM OvaMe TPEL
COeNUMHUTEJILHEX UYacTel IIoOUTM Takue Xe, KakK BHYTPeHHUNM ¥ HapyXHBM
OVaMeTpsE  CTaJIbHHEX  Tpyo6, YacTO MUCIOJB3YITCHA IOJS COeIMHEeHUI
TPYOHEX U3OeJUV HedTellpPOMBCJIOBOTO CcopTaMeHTa »OJlg 200eKTHUBHOTO
OCBOEHUSA HedTSAHHX CKBaXMH. IIpMMeHeHMe TaKux Pes3bOOBHX COeOMHEeHUM
oBecrieunBaeT MVHVMM 3 alln0 3a30pPOB MeXIY TPy OHBEIMA U3 OeJIvAMA
HedTelpOMECJIOBOTO COPTaMeHTa, PacCIOJIOKEHHBEIMM OINHO B IIPYyTOM, UTO
riospoJigerT SOPeKTUMBHO OCBaMBaThk IUIYDOKYK He(dTIHYID CKBaXuHy 0e3
SHAUUTEJILHOTO YBEJIMUEeHUSa OMaMeTpa CKBaXMHE. TpebyeTcd, UTOOH
pe3pboBOEe COeldMHEHMEe MMEJIO XOopollMe VYIUIOTHAKIINE XapaKTepUCTUKU

1010 HeﬁCTByDMMM M3SHYTPM OaBJIEHVMEM @HDMH& (B oajibHeMeM TaKxe

Ha3bIBaeMbIM KBHYTPEHHVM OaBJICHMEM ) 17 HeﬁCTBVDMMM CHaApPyXM1
TaBJIEHMEM @ﬂDMHa (B oaJjlbHelneM Takrxe Ha3bEIBaeMBIM KBHEIHVM
OaBJIEeHUEM ) I1pm BEIIEOIIMCAaHHEIX OTPaHMUYEHNAX Ha BHyTpeHHMﬁ n

HapyXHHM IMaMeTpPH .

[0006] Hamopuwmep, B HEKOTOPEIX M3BECTHEX Pe3b0OBEX
COeIVHEHUSAX, KOTOPEHE obecreumnBamnT OOCTaTOUHHE YILJIOTH AR/ E
XapakTepUcTUKyY, YIUIOTHAKIAA dYacThk obpa3oBaHa 3a CcueT KOHTaKTa
METaJIJIOB B CcoOpaHHOM  COCTOSAHUU. B aTeHTHEX OOKYyMeHTax,

PaCcCMOTPEHHEX HIMXe, PaCKPETEI peBBGOBHe COeIMHeHMA4d, MVMeKlVrie TaRKMe



VILIOTHAKINYE YacTu. YIJIOTHAKRMAas dYacThb, ofOpa30oBaHHagd 3a CUer
KOHTaKTa MeTaJlJIOB, B MCIOJbL3yeMOM B HOaHHOM »OOKYMEeHTe CMEBICJe
npencraBJisgeT cobomn 4acTh, B KOTOpOu ouaMeTp YIJIO THAKMEN
IIOBEPXHOCTHM KOHILIa C HapyXHOM pe3b0o¥ HeMHOTO I[IpeBHMaeT IMaMeTp
YVILIOTHAKRIEN T[IOBEPXHOCTM KOHIla C BHYTpPeHHelM pes3bOoM (pas3HOCTb
IOaHHEIX IMaMeTpoB OyIoeT Ha3BaHa HaTAToOM), M, Korga pe3bboBoe
COeNMHEHNUE chopMMPOBAHO Tak, uTo YILJIO THAKIMME IIOBEPXHOCTHU
opujerampT Ipyr K IpyTry, HaT4ar YyMeHbllaeT OMaMeTp YILJIOTHAKIEN
IIOBEPXHOCTKM KOHIIa C HapyXHOoM pe3bdbor ¥ YyBeJMUMBaeT IMaMeTp
YILJIO THAKIEN IIOBEPXHOCTU KOHIIa c BHYTPEHHEN pe3pboi, u
YVILJIOTHAKINYE  [IOBEPXHOCTM CTPEeMATCHS BEpPHYThHCAI K UX  MCXOIOHBEM
oIvaMeTpaM IIOCPeldCTBOM YIPYyT'OM BOCCTAaHAaBJMBAKIMEN CWMJE, KOTOpasd
co3naeT OaBJIeHMEe B 30HEe KOHTakKTa, »IeVcTByKlee Ha YIJIOTHIWOIME
IIOBEPXHOCTM, TakK UYTO OHM BXOOAT B IJIOTHHM KOHTaAKT OpyTI C OPYI'OM
BIOOJIb BCen OKPYXHOCTH, TeM CaMBIM IPOABJIAA YILJIO TH AR/ E
XapaKTepUCTUKA .

[0007] B pessboBOM coeluHeHur 1o JP Hei2 (1990)-31271 A
VICIIOJIbL BYIOTCH OOHOCTYIIEHUATHE KOHUUECKUE Pe3L0E B KauecTBe
KOMILJIEKTA pe3nd u VMeeTCcs BHYTPEHHSS YILJIO THAIOIA S yacTh,
PacIoJIOXeHHass PAIOM C KOHIEBOM UYacThbi KOHIIA C HaPYXHOM pesbdon.
ODanHag BHYTPEHHSIS VIJIOTHSOMAS YacThb COCTOMT U3  YIJIOTHSOMEN
[IOBEPXHOCTM, BHIIOJHEHHOV Ha KOHILEBOM UYacTM KOHIa C HapyXHOMU
pe3pboi, U VIJIOTHAOIEN I[IOBEPXHOCTM, BHIIOJIHEHHOM Ha KOHIEe C
BHYTPpEeHHeM pes3b0o¥ Tak, UToOH OHa COOTBEeTCTBOBAJIA YIJIOTHIWOMEN
IIOBEPXHOCTHM KOHIIA C HapyXHOM pe3bdoi. B pesnBOBOM COeOMHEeHUM II0
JP Hei2 (1990)-31271 A, xoI'Ia KOHIH C HapyXHOM U BHYTpPeHHelN
pe3pboi  COoeIMHEeHH, YIUIOTHSKIME I[IOBEePXHOCTM NOpujeramnT IpyDl K
IpYyT'y UM HaxoOATCS B IJIOTHOM KOHTakKTe IPYyID C OPYITOM.

[0008] AHaJlOIMUHO pesbLOOBOMY coenMHeHuno o JP Hei2 (1990) -
31271 A B pe3prBOBOM COeOMHEHUM IO mHnaTeHTy CIA N 4,494,777
VCIIOJNIbL 3YITC A OOHOCTYIIEeHUATHE KOHUUECKUE pe3bbH B KauecTBe
KOMILJIEKTa pes3bdb. OODHako pe3pfoBOe COeOVHeHMe 10 naTeHTy CIA N
4,494,777 BrJIOUaeT B cebd HaAPYXHYKO YIUIOTHAKIYK 4YacTk B SOHE B
KOHIIEBOM YacCTM KOHIIa C HapyXHOM pe3b00M, pPacloJIOXeHHOW pSaIoM C
OCHOBHOM UYacTbl CTaJlbHOM TpyOu. HapyxHasd YILUIOTHAKIAS YacThb

BKJIDUAeT B cebsg BOTHYTYR U BHIIYKIIVI IIOBEPXHOCTHM, BEIIOJIHEHHEIE Ha



KOHIIEBOM YacCTM KOHIIAa C HapyXHOM pe3b00M, pPacloJIOXeHHOW pSaIoM C
OCHOBHOM YaCTho CTaJlbHOMU TPy OH, u BHITYKJIYIO u BOTHYTVIO
IIOBEPXHOCTHM, BHIIOJIJHEHHEIE Ha KOHIIe C BHYTPeHHeM pe3bpbo¥ Tak,
YTOOE OHM COOTBETCTROBAJM COOTBETCTBYKINVM BOTHYTOM WM BHIIYKJION
IIOBEPXHOCTAM Ha KOHIE C HapyXHOM pe3bboM. B pe3b00BOM COeOMHEHUU
no nareHTy CIA N 4,494,777 BOTHYyTas M BHIYKJAasa I[IOBEPXHOCTU Ha
KOHIlE C HapyXHOM pe3b00M HaxXOoOATCH B KOHTAKTEe C COOTBEeTCTBYIUMA
BHIIYKJIOM M BOTHYTOM IIOBEPXHOCTSAMM Ha KOHIle C BHYTpPEHHeM pes3b0olu,
KOT'Za KOHUE C HapyXHOM UM BHYTPEHHel pe3b00M COEeOMHEHH.

[0009] B pe3p00BOM COeOMHEHMM [0 IaTeHTy snoHum N 3426600
VICIIOJIb 3YTC A IBYXCTyIleHUaTHe KOHMUECKME  pPe3bOE B KauecTBe
KOMILJIEKTa pesbd UM MMeeTCd YIUJIOTHAKMASA dYacThb MexOy  OBYMS
CTYIEeHAMN KOHUYECKON Pe3b0H. YIUIOTHAKRIAA  4YacThb obpasoBaHa
KOHCTPYKTMBHEMM  DJIEMeHTaMu B  BUIe OYPTUKOB, PacCIIOJIOXEe HHEIMI
LeHTpaJIbHO Ha KOHILIax c HapyXHOM u BHYTpPEeHHeN pesvBon.

[ToBepxXHOCTHL KaxgoIo KOHCTPYKTMBHOTI'O SJIEMEHTA B BHUIOe GypTMKa

umMeeT Gdopmy IHepeBepHyTOM OykBe 'S” B BepTMKAJILHOM CEUEeHUM.
CilemoBaTeJIbHO, B pe3b00OBOM COeOMHEHMM I[I0 IaTeHTy AnoHunm N
3426600 KOHCTPYKTHMBHEE SJIEMEHTH B BUIe OYPTUKOB KOHTaAKTUPYT U
KCUENJIAnTCA» OpYyTI C IPpYyT'OM, KOT'Ja KOHIH C HapyXHOM ¥ BHYTpeHHeN
pe3pboi coelMHEeHH .

[0010] B xaxmooM M3 pPe3b00OBHX COeOMHEHMNV [0 OyOJuKaluu
3a4BKM Ha IHnaTedT CIIA N 2012/0043756 u naTtedry CHIIA N 5,687,999
WCHOJBb3YITCSA  OBYXCTYIeHUaThHe KOHMUEeCKMre  pe3bOE B KauecTBe
KOMILJIEKTa pes3b® ¥ UMEenTCS BHYTPEHHSd YIJIOTHAKRmMAas dYacTbk U
HapyXHas VYIJIOTHAKIMAA dYacCTb COOTBETCTBEHHO B 30He B KOHIEBOU
YacTM KOHIIa C HapyXHOM pes3pBboM M B 30He B KOHIEBOWM UYacTH,
PACIOJIOXEHHOY PAOOM C OCHOBHOM UYacCTbl CTaJIbHOM TpyOH. BHYTpPEeHHAS
YVIJIOTHAKMAaSA YacThk BKJIOYaeT B cebd YIJOTHAKIYKR IIOBEPXHOCTH,
BHIIIOJIHEHHYK Ha KOHIIEBOM YacCTM KOHIla C HapyXHOM peswrdou, u
VIJIOTHAKMYKD I[IOBEPXHOCTL,  BHIIOJIHEHHYK Ha KOHIle C BHYTPEHHeN
pe3sbol  Tax, yTOOH OHa COOTBETCTBOBAaJla IaHHOM  YILIOTHAKIEN
IIOBEPXHOCTHU. HapyxHasa YIJIOTHAKRMAS  YacThb BKJIOUAET B ceb4
VIJIOTHAKMYD [IOBEPXHOCTEL, BHIIOJHEHHYK Ha KOHIEBOM YacTM KOHIA C

HapyXHOM pe3b00M, PacIOoJIOKEeHHOM pSaIoM C OCHOBHOWM UYaCTbB CTaJIbHOM



TPyOH, ¥ YILUIOTHAKIYID IIOBEPXHOCTL, BHIIIOJIHEHHYIO Ha KOHIe C
BHYTPEHHeM pes3pboM  Tak, yTOBOE OHa COOTBETCTBOBRAajla HOaHHOM
YVILJIOTHAKIEN I[IOBEPXHOCTH. B pesbBOOBHX COeIMHEHMAX [0 IyOJIMKaluuu
3a4BKM Ha naTedT CIIA N 2012/0043756 um naTedry CIIA N 5,687,999
COOTBETCTRYyKIMEe YIUIOTHAKIME I[IOBEPXHOCTM HaxXoOATCd B KOHTaKTe
IpyD C IOpyTOM, KOTI'Ja KOHIHE C HapyXHOW ¥ BHYTPEeHHel pesbbon
COeIMHEHH.

PACKPHTVE V3SOBPETEHVA

[0011] Hampumep, wmMenTCd pe3b0OBEHE COeOMHEeHudg, KOTOPHE
M3BECTHH KaK COeIVMHEeHMSA YTOIJIEHHOTO TuIla, I[IOJYYTOIUJIEHHOTO THulla U
COeIMHEHMS C MaJloM pa3HOCThI IMaMeTPOoBR (B IajlbHeMmeM COBMECTHO
Ha3HBAaeMBEe COeOMHEeHUAMM C MaJioy pPa3HOCTBI IMaMeTPOB), B KOTOPHX
PA3HOCTEL  HAPYXHOTO OMaMeTpa KOHIla C BHYTPeHHelM pes3bdolt u
HapyXHOTO OMaMeTpa OCHOBHOM UYacTM CTajJbHOM TpyOn Maja. B
Pe3b0OBEX COeIMHEeHMAX C MaJloM pPasHOCThI IMaMeTPOB BHYTPEHHME
IOVaMeTPH M HapyXHBHE IMaMeTpPH CTPOI'O OTI'paHMueHH. Ilo CymecTBYy,
ecJM YIUIOTHAKIME UYacCTM BHIIOJHEHE Ha KOHIIEBEX UYacTAX pPe3b00BOTIO
coenMHeHMS C MaJjlo¥ pasHOCTBI IMaMeTpPOB, YUYaCcTKM KOHIIa C HapyXHOM
pesbbo U/MiaM  KOHIIa C BHYTPeHHel pesb0ol, BKJILYapmMe B ceds
VIUIOTHAKIME YacTU, MUMET CPaBHUTEJILHO MaJlyld TOJIMUHY CTEHOK.

[0012] PespdoBoe coeIMHeHMe IO JP Hei2 (1990)-31271 A
BRJIOUAEeT B CcebsS TOJIBKO BHYTPEHHIOD YIJIOTHSOMYH YacTb, BHIIOJHEHHYIO
B 30He B KOHILEBOM UYacCcTM KOHIIa C HapyXHOM pesbbdol. B IDaHHOM
KOHCTPYKUUM @IpU [OIPUJIOXEHMM BHYTPEeHHeI'0 »OaBJIeHMS K pe3b0oBOMY
COeIMHEHMI0 KOHIIeBas YacTh KOHIA C HapPYXHOM pe3b0oM NIPpUMXMMaeTCs K
KOHIY o} BHYTpPeHHel pe3bboit, yTo criocod®cTByeT COXpPaHEeHU
VIUIOTHARIKX XapaKTepUCTUK I[I0I IelCTBMeM BHYTpPpeHHeTo »nabJjieHus. C
OIPpYTOM CTOPOHE, IIpM IIPUJIOXEHUM BHEMHeI'0 IaBJIeHUudI K pes3nOoBoOMYy
COeIMHEHMI0 HeKOTOopas UYacTh BHEMHEeIro HaBJIeHUS «IPOHMKaeT» BO
BHYTPEHHIK YacTh COeOMHEeHMUSI uepe3 3a30pH MexXIy BUTKaMM pesbd u
TOJIKaeT KOHIIeBYID UYacTb KOHIla C HapyXHOM pesnbdol, KoTopas uMeeT
MaJIyld TOJIMMHY CTeHKM, BHM3, TaK UTO paduaJibHHEe 3a30pE MOTYT
JIeTKO CO3OaBaTbCsa MeXOy KOHIlaMM C HapyXHOWM UM BHYTPeHHeM pe3b0on
BO BHYTPeHHeM VYILJIOTHAKIEN dYacTM. OTO 3aTpylHseT obecledeHue
onpenejleHHHX YIIJIOTHAKMUX XapaKTepucTUK I[IoIO IelicTBMeM BHeIlHeI'o

IOaBJIeHUS IIOCPelCTBOM pesbLB0oBOTO coeduMHeHMs 1o JP Hei2 (1990) -



31271 A.

[0013] Pe3spboBoe coemmMHeHMe IIO0 HOaTeHTy CIMA N 4,494,777
BKJIIOUaeT B cebsda TOJbKO HaAPYXHYD YILJIOTHAKOIYI YacThb, BHIIOJHEHHYID B
30He B KOHIIEBOM UYacCTM KOHIa C HapyXHOM pes3b0ol, pPacloJIOXeHHOMU
PAOOM C OCHOBHOM UYacCTbi CTaJIbHOM TpyOh. B OaHHOM KOHCTPYKUMM IIPU
IPUJIOXEHVM BHEMHeTIOo OaBJIeHusd K pe3b00BOMY COEeIMHEeHMK KOHIleBas
YacThk KOHIlA C BHYTPEeHHel pe3b0oy OpuiMMaeTCcsd K KOHIY C HapyXHOM
pe3s00M, UYTO CHOCOOCTBYeT COXPaHeHMIK YIUIOTHAKINX XapaKTepUCTUK
IIOO  OeVCTBMEeM  BHEMHeI'O  HOaBJIeHUA. C IOpyroM  CTOPOHH, npu
IPUJIIOXE HUM BHYTPEHHETO oaBJIeHUSA K pe300BOMY COeOVHEHUIO
HeKOoTOpad YacCThk BHYTPEHHETO IaBJIeHUS «IIPOHMKAeT» BO BHYTPEeHHee
IIPOCTPAHCTBO COeOMHEHMS UYepe3 3a30pH MexXIy BUTKaMM pes3bd u
TOJIKAeT KOHIEBYID UYacTb KOHIA C BHYTpeHHeM pes3b0o¥, KOoTopas MMeeT
MaJIyld TOJIIMHY CTeHKM, BBEepX, TakK UYTO paOuaJIbHHE 3a30pE MOTYT
JIeTKO CO3IaBaTbCa MeXOy KOHIaMM C HapyXHOM U BHYTpPeHHelM pesbOoM
B HapyXHOVM  YILJIOTHAKIEY  YacTu. 370 3aTPyOHAET oBecrneueHue
onpeneljIeHHEX VYIUIOTHAOIMX XapaKTepUCTUK I[I0I IelCTBUEM BHYTPEHHETO
OaBJIeHMA I[IOCPeICTBOM pes3bB00BOIO COeIMHeHMA [0 IIaTeHTy CIA N
4,494,777.

[0014] B pe3pbO0BOM COeOIMHEHMM II0 HaTeHTy AnoHum N 3426600
YIJIOTHAKMAaA dYacThk BHIIOJHEeHa B CcepedMHe KaXIor'o M3 KOHIOB C
HapPyXHOM U BHYTPeHHelM pesbbol. JJaHHad KOHCTPYKIMS ofeclleurBaeT
onpeneljIeHHY TOJIMHY CTeHKM YIJIOTHAKIEN dYacTy KaXOoTo M3 KOHIIOB
C HapyXHOM ¥ BHYTPeHHelM pe3bdoi, uUTo yJydmaeT VIIJIOTHIIME
XapakKTepUCcTUKM IIO CPAaBHEHMIO C pPe3b00BBIMM COeOMHeHMAMM I[10 JP
Hei2 (1990)-31271 A m 1o 1naTeHTy CIA N 4,494,777. OmHakKo, ecJu
pesrba pasmesleHa Ha IBe CTYIeHM VYIJIOTHAKIEN dYacThil, TOJIMMHA
CTeHKM, KoTopas MoxeT OLHTb MCIHOJbL30BaHa IJS KaxXIoW CcTyIIeHWU,
yMeHbIlaeTCAd. O9TO IIPUBOAUT K pe3bbe C MaJlbMM ydacTKaMu pPe3bOH C
IIOJIHEIM NpodujIeM M MaJIOM BHCOTOM OpoduiIga pesbOH, UTO SBHAUUTEJLHO
CHMXaeT TIPOYHOCTL, OCODEHHO IIPOYHOCTL IIPU PacCTIXKEeHUM pe3b00BOTO
COenVHEHUA . To ecCTsb, ecJiM BHCOKOEe BHYTpeHHee WJIM BHeMHee
IOaBJleHMe @OeMCTBYeT Ha BHYTPEHHI YacTb COeIVHEeHMS, BUTKU pPe3bOH
C MaJIoM BHECOTOM TNPOQUIISA WJIM BUTKM pPes3bOH C HEeNOJHHEM IpoduiIeM
MOTYT OBITEH JIeTKO BHBeIeHH M3 KOHTaKTa IOpyI C IPpyTOM B paluajlbHOM

HallpabBJIEHNMNM,; TaKMM O@paSOM, oTaXe HM3Kad pacTAT'MBakllad Hal'py3Ka



MOXeT BHI3BaTh KOTCKOK» BHYTpPeHHel pesbLOH. TakuMm  oBpas3oM,
pe3rB0BOEe CcoOelMHeHMe II0 naTeHTy AnoHum N 3426600 He oOecrieuuMBaeT
OOCTATOUHEX I[IPOYHOCTM COEeIMHEHMS UM YIJIOTHAKIMX XapaKTepUCTUK .

[0015] Kaxnmoe M3 pe3b0O0OBHX COeIMHEHMM 110 OyOJMKaluM 3aiaBKU
Ha maTedT CIHA N 2012/0043756 u nateuty CIA N 5,687,999 mMeeT Kak
BHYTPEHHKK YIUJIOTHAKIYKD UYacCThk, TaK M HapPYXHYKR VYIUIOTHIKIYK YacThb.
B IOaHHHX KOHCTPYKUMAX BHYTPEHHSS YIJIOTHAKMAS YacTb OQOYHKIMOHUPYET
1o IEeVCTBMEM BHYTPEHHETIO NaBJIEHUMS ¥ HapyXHas YIJIOTHAKIAS UYacThb
OYHKIUMOHUPYET non oelicTBUEM BHEIIHETO OaBJIEHUA . OmHako B
Pe3LBOOBEIX COeOUMHEHUAX I[I0 NOyOJiuKaluM 3asgBKM Ha HaTeHT CIA N
2012/0043756 m maTenTy CIIA W 5,687,999, aHAJOTUUYHO pPe3bO0OBOMY
COeIMHEHMI II0 HNaTeHTy AnoHuu N 3426600, pespba pas3nejieHa Ha IOBe
CTYIIEHHU, uTo nejiaeT [IPOYHOCTB Pe3BOBOTO COoenMHEeHusd
HemocTaTouHoM. TakuM o00pasoM, HeJb3sS OXMIAThL, UYTO pPes3bOO0BHE
coemMHEHMd I[I0 OyOJauMKaluMM 3adBKM Ha naTedT CIA N 2012/0043756 u
naTeHTy CIIA Ne 5,687,999 obecrieuarT OOCTaTOUHHE IIPOYHOCTE
COEOMHEHUI U YIUIOTHAKIME XapaKTepUCTUKH.

[0016] TaxkumMm obOpaszoM, pe3b0OBHE COEIMHEHMS, PaCKPHTHE B
PacCMOTPEHHEX BHINE, IIaTeHTHHEX »OOKYMeHTax, He MOTYyT oO0OecleuMThb
OOCTAaTOUHEE I[IPOYHOCTHL COeIMHEeHMS M YIUIOTHAKIME XapaKTepUCTUKMU
oI OeMCTBMeM Kak BHYTPEHHeIO OaBJIeHMS, Tak M BHEMHeI'o IaBJIeHU.

[0017] B3amada HaCTOAmMETO PAaCKPHTUA KM300peTeHusS COCTOUT B
TOM, UYTOOH MNPelJIOXKUTL pe3bOoBOe CcoelMHEeHMe OJIS CTaJIbHOM TPpyOH C
VIYUINeHHEMM  YIJIOTHARIYMKY  XapaKTepucTuKaMu I[Io0 OeMCTBMeM Kak
BHYTPEHHETO HOaBJIeHMHA, TaK ¥ BHEMHeI'o HOaBJieHMda ©0e3 CHIMKeHUA
[IPOYHOCTM COeIMHEeHMsa, B OCODOEeHHOCTM IMIPOYHOCTM IIPM PacTIKEHUN.

[0018] PesnnboBoe coeOMHeHMe IJIS CTaJIbHOM TPYOH COTJIACHO
HacToAmEeMYy PAaCKPHTUID M300peTeHMs BRJUaeT B ceda TpydOuaThHlM KOHell
C HapyXHOM pe3bdoM M TpyduaThlM KOHell C BHYTpeHHeM pe3bboi. B
pe3b00BOM COeOMHeHUM NOJId CTaJlbHOM TpyOH KOHIE C HapyXHOM U
BHYTpeHHeM pesbboM CoeIMHEeHH IIOCPelICTBOM BBUHUMBAHMA KOHIA C
HapyXHOV pe3b0OM B KOHEl C BHYTpPeHHel pesbOo¥. HapyXHHM OUaMeTp
KOHIla C BHYTpPeHHeM pe3b0o¥ cocTaBJigeT MeHee 108% OT HapyXHOTO
oraMeTpa OCHOBHOM YacCTM CcTallbHOM TpyOu. KoHell ¢ HapyXHOM pesbbomn
BKRJIIOUaeT B cebsa, HauMHasgd OT €TI0 KOHIEeBOM YacTM II0 HalpaBJIeHUID K

OCHOBHOM YaCTM CTaJIbHOM TpyOH, BXOIHYI YaCTh KOHIA C HapPyXHOM



pe3s00ol, HapyXHyL pe3bly ¥ BTOPYKR YIUIOTHAOMYK TIOBEPXHOCTE.
BxonoHad UYacTh KOHIla C HapyXHOM pes3nboM BKJIOUaeT B cedda IIepBYD
YILJIO TH A0 [IOBEPXHOCTE . HapyxHas pes3sba oBpasoBaHa
OOHOCTYIIEHUATOM KOHMUeCKOM pe3bbor. KoHell C BHYTpPeHHeM pe3bdon

BRJIOUAEeT B cebda IIepBy YIIJIOTHAKIIYIO IIOBEPXHOCTE, BHYTPEHHIOI

pespby ¥ BXOIOHYI YacTh KOHIla C BHYTpeHHeM pe3nbol. IlepBas
YILJIO THAKIMA A IIOBEPXHOCTh COOTBETCTBYET nepBOM YILUIO THAKIEN
IIOBEPXHOCTK  KOHIA C  HapyXHOM  pesbboi. BHyTpeHHsas  pesbBa

COOTBEeTCTBYeT HapyxXHOM pe3pbe u obOpa30BaHa OIOHOCTYIIEeHUATOM
KOHMUYECKOM pesbbolM. BxomHasa dYacTh KOHIIA C BHYTpPeHHeM pe3bdon
BKJIOUaAeT B cebd BTOPYKR YIUIOTHAKIYI IIOBEPXHOCTL, COOTBETCTBYIYIO
BTOPOM YIUIOTHAKIMEN IIOBEPXHOCTM KOHIIa C HapyXHOM pe3pdbon. B
CoOpPaHHOM COCTOSAHUM IIepBHE YIUIOTHAKIME I[IOBEPXHOCTM HaxXOOATCA B
KOHTakKTe OpyT C IOpyT’'OM ¥  BTOpHEE VYIUIOTHAKIME  IIOBEPXHOCTHU
HaxoOaATCsa B KOHTaKTe IOpyr C »OpyroM. UYacTk HapyXHOM pe3bOH,
PacIroJIOXeHHas pPaIoM C ee KOHLOM BOJIM3M BXOOHOM YacCTM KOHIA C
HapyXHOV pesbOol, BKJIOUaeT B cebsg MHOXECTBO I[IOBEPXHOCTEM BIAIMH
pes3b0H, OPOXOOAmMX IIapalljieJJbHO OCKU TPYOH ¥ MMEKMUMX OIOVMHAKOBHIM
ovaMeTp. YacTb BHYTPeHHel pe3b0b, pPacIoJIOXeHHas pPsSIoM C  ee
KOHIIOM BOJIM3M BXOOHOM UYacCTM KOHIIA C BHYTPeHHeM pe3bbol, BKJOUAeT
B cebsa MHOXECTBO I[IOBEepXHOCTEMN BIIaOMH pesbLOH, IPOXOIAMMX
napajijieJIbHO OCU TPYOH M MMERIUX OIOMHAKOBHM IVaMeTp.

[0019] PesnnboBoOe coOeOMHeHMEe IJIS CTaJIbHOM TPyOH COTJIACHO
HaCTOAIMEMY PAaCKPHTUD M300peTeHMsa MMeeT YJIYUleHHHE VYILJIOTHSKMNME
XapakKTepucTUKY I[IOO »OeMCTBMeM Kak BHYTPEeHHeIO IaBJIeHuSdI, TaK u
BHEIMHETO OaBJIeHUSA tes CHWXEHU S MIPOYHOCTHU COenMHEeHUs, B
YaCTHOCTM, IIPOYHOCTHU IPU PacCTIKESHUN.

KPATKOE OIIMCAHUE UEPTEXEN

[0020] [OmuT. 1] dur.1l npencTaBiigeT cobom BEPTHUKAJIBHOE
ceueHMe pe3b00BOTO COeIMHEHMSa OJId CcTaJlbHOM TpyOH  COTJIaCHO
BapMaHTy OCYMeCTBJIEHUSA.

[Pur.2] Odur.2 npencTaBjgeT coboM VYBeJIMUeHHOEe BepTUKaJIbHOe
ceueHMe BUTKOB pe3b0 pe3b00BOTIO CcoedMHeHMS OJIS CTaJIbHOM TpPyOH,
[IoOKa3aHHOTO Ha ¢ur.l.

[ur.3] Oour.3 nperncTaBjgeT coboM VYBeJIMUeHHOe BepTUKaJIbHOe

ceueHMe OIpeledeMoV BOOJL HalpaBJIeHMS OCUM TpPyOH, BHYTpeHHEeM



KOHIIEBOM  YacTM pe3b00BOTO COenVHEeHUd  OJidg cTaJIbHOM TPy OH,
[IOKa3aHHOTO Ha ¢ur.l.

[Our.4] Oour.4 mnpencrabBjgeT coboM YBeJIMUeHHOe BepTUKaJIbHOe
ceueHMe OlIpeneseMOoM BIOOJIb HalpaBJIeHMS OoCUu TpPyOH, HapyXHOM
KOHIIEBOM  YacTu pe3b00BOTO COeIVHEeHUS  OJidg cTaJIbHOM TPy OH,
[IOKa3aHHOTO Ha ¢ur.l.

[ur.5] our.5 mnpencraBjgeT coboM YBeJIMUEeHHOEe BepTUKaJIbHOe
ceueHMe oOlpelesgeMOV BIOOJIbE HalpaBJIEHMS OCKU TpPyOH, BHYTPEeHHeN
KOHIIEBOM YacTM pe3b00BOTO COedIMHEeHMI IJIA CTalJlbHOM TpyOHB COTIJIACHO
PasHOBMIOHOCTM BHIIEeYyKa3aHHOT'O BapMaHTa OCYIeCTBJIEHUS.

[Pur.6] Our.6 npencraBjgeT coboM YBeJIMUEeHHOEe BepTUKaJIbHOe
ceueHMe OIpeneyiseMOoM BOOJIb HalpaBJIeHMS OoCUu TpPyOH, HapyXHOM
KOHIIEBOM uYacTU pPe3b00BOT0 COeIMHEeHMS IJIS CTaJlbHOM TPYOH COIJIACHO
OIPpYyT'OMYy BapuaHTy.

[Our.7] dur.7 npencraBiageT cobol YBeJIMUeHHOEe BepTUKaJIbLHOe
ceueHMre oOIpelesiseMO¥ BIOJb HalpaBJIeHMS OCU TpPyOH, BHYTPeHHeN
KOHIIEBOM UYacTU pPe3b00BOT0 COeIMHEeHMS IJIS CTaJlbHOM TPYOH COIJIACHO
eme OOHOMY BapMaHTY.

[dur.8] Our.8 mnpencTaBjgeT coboM YBeJIMUEeHHOE BepTUKaJIbLHOe
ceueHMe BUTKOB pe3bd pe3b00BOTO COeOMHEeHUS JIS CTaJIbHOM TPpYyOR
COTJIaCHO elle OIHOMY BapMaHTYV.

[OdMT. 9] dur.9 npencTarjigeT cobom BEPTHUKAJIBHOE ceueHuMe
MOOEeJIM Pe3b00BOTO COeIMHEHMS IJIS CTallbHOV TpyOH COTJIACHO IIPpUMEPY
10 M300pPeTeHMD M CPaBHUTEJILHOMY IIPUMEpPY .

[Gur.10] Qour.10 npencrarjsgeT coboM YBeJMUEeHHOE BepTUKAaJIbHOe
ceueHMe OlIpeneyigseMo¥ BOOJIb HalpaBJIeHMS oCu TpPpyOH, HapyXHOM
KOHIIEBOM YacTM MOIeJiM pe3b00BOI0 COeOIMHEeHMS OJIS CTaJIbHOM TpyOH,
IoKasz3aHHOM Ha ¢ur.9.

[Gur.11] Qour.ll nOpencrTarJsgeT coboM YBeJMUeHHOEe BepTUKaJIbHOe
ceueHMe BUTKOB pe3b0 MoIeJM pes3bL00OBOT0 COeIMHEeHMSa OJS CTaJlbHOM
TpyOH, IOKas3aHHOWM Ha ¢our.9.

[IOOPOBHOE OIIMCAHME IIPEOIIOUTUTEJILEHHX BAPVMAHTOB OCYIIECTBJIEHNMA

[002]1] Kak pacCMOTPEHO BHIe, B pPe3b00OBOM COeIOMHEHUM C MaJloM
Pa3HOCTLEID OMaMeTPOB  BHYTPEHHMM ¥  HaPYXHBEM OMaMeTpPHE CTPOTO
oTrpaHMuYeHH. COOTBETCTBEHHO, HeOOXOIVMMEE KOMIIOHEHTH, Takue Kak

pe3b651 1 YIUDIOTHARIMEe dYacTH, OOJDKHEL OBITH PasMelleHEl B IIpernejiax
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CTPOTO OTpPaHMUEHHOM  TOJMMHEL CTEeHOK, WM XOpolHMe YILJIOTHSAKIUE
XapaKTepUCTUKN I OJDKHEL OHITH IOJIy4YeHE opu ONHOBPEMEHHOM
obecrieueHUNU OIpeneJIeHHOM’ IIPOYHOCTHU COenOVHEeHNS . OnmHakKo B
Pe300BOM COEIMHEHUM C MaJlo¥ pPa3HOCTh OMaMeTPOB OOBUHO TPYOHO
TapaHTUPOBaATL TO, UYTOOH UYacTH, BKJIOUaKmMe B celbsa YIJIOTHAKIUE
YacTM, MMeJM IOCTaTOUYHYK TOJIIMHY CTEeHOK.

[0022] Hamopuwmep, pe3L00BOEe  COeIOuHEeHUue, VMeKlee  TOJIBKO
BHY TP EHHID YILJIO THAKIIYIO YacTh, OPOABJIAET YIJIO THAKIIME
XapaKTepUCTUKM I[IOH IOeMCTBMEeM BHYTPEHHEeTIO HIaBJIEHMS  YaCTUYHO
BCJIEOCTBME  TOTO, UYTO BHYTPEHHee  HOaBJIeHME  BHBHBaAeT  IIOIXUM
KOHLIEBOM UYacCTM KOHLlAa C HapyXHOM pes3sb0OM K KOHIY C BHYTPeHHeN
pe3vbor. OOHaKO BHENHee IaBJIeHMe MOXeT NIelCTBOBaThb UYepes 3a30pPH
MeXIy BUTKaMM pesb0 U »OOXOOUTHL OO KOHIEBOM YacTM KOHIAa C
HapyXHOM pe3b00¥ ¥ BH3HBAeT CMelleHMe KOHIEeBOM dYacTM KOHIa C
HapyXHOM pe3b00OM, KOTOpas MMeeT Majlyld TOJIIMHY CTEeHKM, BHUS;
TakuM 0o6pa30oM, I[IPpU I[IPWUIJIOXKEHUMM BHEIMHeI'O [aBJIeHMA palualibHBe
3a30pPH  MOTYT JIeTKO CO3IakBaTbCsd MeXOy KOHIaMM C HapyXHOM WU
BHYTPpeHHeM pe3bdor. TakuMmM o00pasoM, KOHCTPYKIMS, MMeomas TOJIbKO
BHYTPEHHII  YIUIOTHAKIYD  YacThb, He MOXeT MMeTb OOCTaTOUHHE

YIDIOTHAKINME XapaKTepPUMCTUKNM IIOI IOelCTBMEeM BHEIHEeI'O IOaBJIEHMUCd.

[0023] C g@Opyro¥ CTOPOHH, pe3b00BOe CoOeOMHeHMe, MMeKlee
TOJIEKO HapyXHYI YILJIO TH ALY 10 JacTh, [IPOSABJISET YILJIO TH AR/ E
XapaKTepUCTUKA non oeicTBUEM BHEMHETO OaBJIEHUA JaCcTUYHO

BCJIeICTBMEe TOT'O, UTO BHellHee JaBJIeHME BHS3HBAET IIOIXMM KOHIIEBOM
YyacTM KOHILla C BHYTPeHHelM pe3bboM K KOHLUY C HapyXHOM pesbLdon.
OoHakKO BHYTPeHHee IaBJIeHMe MOXeT OeMCTBOBATL Uepe3 3al30pH Mexmy
BUTKaM pesb® UM OOXOOUTL OO KOHILEBOM UYacTM KOHIA C BHYTPeHHeM
pe3pboi M BH3HBaeT CMelleHMe KOHIIEBOM UYacTM KOHIla C BHYTPeHHeM
pe3nboit, KOTOpad MMeeT Mallylk TOJIMHY CTeHKH, BBEpPX; TaKuM
oBpa3oM, IOIpM I[IPUJIOXEHUM BHYTPEHHET'O IOaBJIEHMS palMallIbHEE 3a30pPH
MOTYT JIETKO CO3IOaBaThbCsa MexIy KOHILaMM C HapyXHOM ¥ BHYTPEeHHeM
pe3pbor. TakuM 00pasz3oM, KOHCTPYKLUMUA, MMeomas TOJbKO HapPYXHYIO
VIDIOTHAKMYK  YacThb, He MOXeT ¥VMeTh »OOCTAaTOUHHEe  YIIJIOTHSIMNME
XapakKTepUCcTUKHM 100 IeVCTBUEM BHYTPEHHeI'O OaBJIEHUSA.

[0024] B HEKOTOPHX KOHCTPYKUMAX VYIJIOTHAKMAA YacCTb MOXET

OBITH BEIIIOJIHEHA B cepellliHe peBbGOBOPO COeIIMHeHMA. B TaKMX



11

KOHCTPYKUMAX  TOJIMHAa CTeHKM VIIJIOTHAKRIEN dYacTuM B 2 pe3b00BOM
COEeIMHEHUN C MaJion PasHOCTEI OMaMeTpPOB MOXET OBITH
MaKCHUMU3MPOBaHa. Kpome ToOT'o, Takue KOHCTPYKIUM MMeT pe3b00BHE
coeIMHeHMsa C oferx CTOPOH YIJIOTHAKRMEM dYacTu, UYTo obecHneumBaeT
XOpolMe YIUIOTHAKIME XapaKTepUCTUKH.

[0025] OmHako, eciIM YIUIOTHAKIMAS YacCThk BHIIOJIHEHA B CepeluHe
pPe3rB0OBOTO COEeIMHEHMS, KOMIUJIEKT pe3bdb o0043aTeJIbHO COCTOUT U3
IOBYXCTYIIeHUaTEX pe3b0, TO eCcTh OIHa pe3kba pas3lejieHa Ha »IBe
CTYII€HM, WM, CJeIoBaTeJIbHO, TOJIIMHa CTeHKM, KOoTopas MOXeT OHTb
MCIIOJIb30BaHa IJIAd KaxXIoM CTYIIeHM pe3b0b, OUeHb Majla. B pesyjbTaTe
pesrBa IIoOUTM He BKJUaeT B Cceb4d ydacTKM pPes3bOBl C I[IOJIHBEM IIPpOOUIIEM
M BKRJIOUaeT B cebg OOoJibliMe Yy4YacTKM pPes3bO0OH C HEIOJIHEM IpoduiieM,
UTO BHAUMTEJIBHO CHWXaeT IIPOYHOCTE pe3b00BOIO COeIMHEeHMUd, B
YaCTHOCTH, IIPOUHOCTE IIPpU PacCTAXKEHUN.

[0026] B 1OpyI'Mx KOHCTPYKUMAX MOTYT OBTB BHIIOJHEHH Kak
BHYTPEHHAA YIUJIOTHAKIAA YacThb, TakK M HapyXHad YIUIOTHAKIAS YacThb.
B TakMxX KOHCTPYKLMAX BHYTPEHHAA VYIUIOTHAKIAA UYacThb QYHKUIMOHUPYET
IOO IeMCTBUMEeM BHYTPEHHeTO HaBJIeHMS, UM HapyxXHasd YIJIOTHAKMAS YacThb
OYHKUMOHMPYET I1I0I IeMCTBMEeM BHEMHEeI'o IaBJIeHMs. 32To obecleuuBaeT
JyuliMe VYIJIOTHARINME XapaKTepPUCTUKM 10O IOeMCTBMeM Kak BHYTPeHHeTO,
Tak ¥ BHeMHeT'o HaBJIEHMM, UYeM B KOHCTPYKUUM TOJIBKO C BHYTPEeHHEM
VIUIOTHAKRIEN UYacTbld WMJIM TOJbLKO C HaAPYXHOM VIJIOTHSMEM YacCTbio.
KpomMe ToT0, NOOOOHEE KOHCTPYKUMM IIO3BOJIART QOPMMPOBATE KOMILJIEKT
pesD nus3 OIOHOCTYIIEHYaTHX pesvo, KOTOPHE He BEI3BEIBAOT
CYIeCTBEeHHOT'O CHWXEHMS [IPOYHOCTU pPe3b00BOTO COEIOMHEHMUI.

[0027] ABTOPH U300peTeHUd, 3aKJIoUanmerocd B @ pe3b00BOM
CoOeIMHEHMM IJIS CTaJIbHOM TpyOH COIJIacHO BapMaHTaM OCYIeCTBJIeHUSd,
OpoBeJIM UCCJeloBaHMA IJIA OajJbHeMmero  YJIyUleHUMS  YILJIOTHSIMYX
XapaKTepUCTUK pPe3b00BOTO COeIMHEeHMS, B KOTOPOM KaK YacCThb KOHIAa C
HapyxHOV pesnboM, 0OJM3kad K KOHIeBOM YacTM, Tak UM YacTh, OJIM3Kasd
K OCHOBHOM UYacTM CTajJbHOV TpyOH, MMenT VIJIOTHILIMEe UYacTH, U
KOMILJIIEKT pesb oBpa3zoBaH OOHOCTYIIEHUATHMM  pe3b0aMu. [Tocuie
OBIMUPHBIX uccJenoBaHum aBTOPH n3obpeTeHns OBHapPyXUJIN, uTo
YIJIOTHAKINE XapaKTepUCTUKM MOTYyT OHTHb 3HAUMTEJIbHO VYJIYUIIEHH 3a
cueT MaKCUMaJIbLHOTO VBEeJMUEeHMS TOJMMHE CTEeHKM KOHILIeBOM UYacCTH

KOHIIa C Hapymﬂoﬁ peBb@o%, KOTOpaAd UMmMeeT BHYTPEHHOI YIIJIOTHAIYIO
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yacTes (B OajlbHeMmeM TakXe Hal3BBaeMOM «BXOOHOM UYacTbi KOHIIA C
HapyXHOM pe3b0oM»), M KOHILEBOM UYacTM KOHIla C BHYTpeHHeM pe3bboi,
KOTOpasa uMeeT HapyXHyln YIUIOTHAKIY UYacTb (B »OaJlbHeWmeM TakKxe
Ha3HBaAEMOM «BXOOHOM UYaCTbI KOHIla C BHYTPEeHHeM pe3b0om») .

[0028] Kak pacCMOTPEHO BHIe, B pPe3b00OBOM COeNMHEHUM C MaJloM
Pa3HOCTRI OMAaMEeTPOB BHYTPEHHMM ¥  HapPYyXHBEM OMaMeTPHE CTPOTO
OT'PaHNUYEHH . Clide) nejiaeT HEBO3MOXHEM  YMEHLIIEHUE BHYTPEHHETO
oIvaMeTpa BXOIOHOM YacTHM KOHIIa C HapyXHOM pe3b0oM OJd YyBeJIMUeHUSA
TOJIIMHEL €€ CTEeHKM WJIM YyBeJMUueHMe HapyXHOTO IOMaMeTpa BXOIOHOM
YyacTM KOHIIa C BHYTPeHHeM pes3b0oM IOJa YBeJUUeHMS TOJIIMUHE & ee
CcTeHkM. Hampumep, OJMHa pes3bOH MOXeT OBTH YMEeHbIleHa WJIM BHECOTA
BEICTYIIa MOXeT OBTL YMeHblleHa, WIM YI'OJI KOHYCHOCTU pPes3bOE MOXeT
OHITL YMEHbIIeH MOJIS «BKOHOMMM» TOJIIMHEL CTEHKM, MCIOJbL3yeMOM MOJIid
pe3bbH, B pe3yjibTaTe Uero YBeJMUMBAETCS TOJIMHA CTeHKM BXOIHOM
YacTM KOHIIa C HapPyXHOM pes3bBoM M BXOIOHOWM YacTM KOHIA C
BHYTpeHHeV pe3b0ou. OOHaKO B TaKMX KOHCTPYKUMAX  IIPOYHOCTH
Pe3rB0OBOTO COeIMHeHMA M ynodcTBO B ofOpalleHMM C HMM MOTDYT
3HAUMUTEJIBEHO YMEHBIINTLCA ¢ HalpuMep, IIPOYHOCTH Pe3LB0BOTO
COeIMHEeHUS MOXeT OHBTb HeIOCTAaTOUHOM, TakK UTO BHCTYII Pe3bOH MOXeT
pPazpymmuTLCS MM KOHell ¢ HapyXHOM  pes3nbol  MOXeT CIIy4uamHo
BHICKOJIL3HYTEL (MJIM BHCKOUMTL) M3 KOHIIA C BHYTPeHHeM pesndon, WiIu,
KoT'DIa KOHIE C HapyXHOW ¥ BHYTPeHHelM pe3b00M IOOJIKHEL OHTh
COEeIMHEHE, MOXEeT BO3HUMKHYTH HeOOXOIOMMOCTE B IIOBOPOTE KOHIIA C
HapyXHOM WMJIM BHYTpPeHHeM pesbfoM oueHb OOJBIIOEe UMCJO pas3, WK
MOXeT JIeTKO BOBHMKATE 3aBMHUMBAHME C II€pPeKOCOM.

[0029] C y4ayeToM 3TOTO aBTOPH HaCcTOAIeIo n300peTeHn g
COCPEeIOoTOUMJIMCE Ha BHSACHEHUM TOTO, KaK KOHIIEBEE YacCTM KOMILJIEKTAa
pe3bd OOHUHHX Pe3bLO0OOBHX COeIMHEeHMM KOHTAaKTHO B3aMMOIOEMCTBYIOT
IpyT C IOpyroM. Pespba obpasoBaHa KOHMUECKOW pe3b00M, BHIIOJHEHHOU
Ha HapyXHOM WJIM BHYTpeHHel HOepubpepun TpyOH, U IO CYIECTBY
BepmMHE HapyXHOM WJIM BHYTPEHHelM pe3b0b, pPacloJIOXeHHEe BOJIU3U
KOHIla pPe3b0H, YCEUEHEH, TaK UYTO BHCOTAa BHCTYIIOB pPe3b0OH [IOCTEIIEeHHO
YMEHBIIAETCH . C IpyTon CTOPOHEL, TJIyOMHa KaHaBOK pes3s0H,
COOTBETCTBYKIIMX IaHHBM BEHCTYIIaM, He YMeHBIIaeTCd, UYTO IMIPUBOIUT K
OOJIBIIMM TIPOCTPAHCTBaAM MeXIy BepMHaMM M BIIaIMHaMM pPe3bOB PAIOOM C

KOHILaMM KOMIIJIEKTa pe356 IoDaxe TIIOCJIe COeIMHEeHMA pe356.
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[0030] 3T0 o03HavaeT HepalMOHaJIbHOE MCIIOJB30BaHre OOJIBIOIO
IpOCTPaHCTBa B pe3b00BOM COeIMHEeHMM C MaJlo¥ pa3HOCThI IMaMeTpOoB,
KOTOpoe uMeeT CTPpOTO OTpaHMUeHHBEe pasMepH. ABTOPH HaCTOAMEeIro
n300peTeHrsa OCO3HaJM, UTO YIUJIOTHAKIME XapaKTepUCTUKM MOTYT OHTDH
OOINOJIHUTEJILHO YJIYUMEeHH 3a cueT 200eKTMBHOTO MCIOJbL30BAaHMUA SBOH C
TakKMMM IIPOCTPaHCTBaMM B pe3b00OBOM COelIMHEeHUM. ABTOPH M300peTeHUA
OpUIJIM K MOee, 3akjodanmerica B TOM, UTO IUIyOMHa KaHaBOK pPe3b0H
BOJIM3YM KOHIIOB KaXIOOoM pesbOB MOXeT IIOCTelleHHO YyMeHbMaThbCd II0 Mepe
IIOCTENeHHOTO YMeHBLIIEHMS BHCOTH BECTYIIOB pe3b0B OJI4 YBeJIMUEeHUSA
TOJIIMHEL CTEHKM BXOIOHOM UYacCTM KOHIlA C HapyXHOM pesbboM UM BXOOHOM
YacTM KOHIla C BHYTPEHHel pesbbon.

[0031] PesnnboBOe coeaMHeHMe @JIS CTaJIbHOM TpPyOH COTJIACHO
BapMaHTaM OCYUeCTBJIeHUd OBJIO BHIIOJHEHO Ha OCHOBe BHIIEONMCAaHHHX
3aKJioUeHuM. PesbOoBoe CcoeIMHeHMe JIS CTajJbHOM TpyOH COIJIACHO
BapMaHTy OCYIeCcTBJIeHMS BRJOUaeT B ceba TpyOuaTHll KOHell

HapyXHOM pe3bboM U TpyOuaTHl KOHeLl C BHYTpPeHHelM pe3b0ol.

s W oQ

pe3pB0BOM COeIMHEeHMM IJIS CTaJIbHOM Tpy©OH KOHUH C HapyXHOM
BHYTPEeHHelV pesbOol coeOMHeHH IIOCPeIACTBOM BBUMHUMBAHMSA KOHIA C
HapyXHOV pes3bBoM B KOHEll C BHYTpPeHHel pesbdod. HapyXHHM OMaMeTp
KOHIla C BHYTpeHHeM pe3bboi cocTaBJisgeT MeHee 108% oOT HapyXHOTO
oraMeTpa OCHOBHOM YacTKM CcTajlbHOM TpyOu. KoHell ¢ HapyXHOM pesbbom
BKRJIOUaeT B cebs, HauMHasgs OT eT0 KOHIEBOM dYacTHM II0 HalpaBJIEHUID K
OCHOBHOM YacCTM CTaJIbHOM TpyOH, BXOIOHYK UYacCThb KOHIIa C HapyXHOU
pes3sbol, HapyXHYy pe3bdy ¥ BTOPYHR VYIUIOTHAOIYK TIOBEPXHOCTL.
BxomoHad dYacTh KOHIIa C HapyXHOM pesb0oM BKJIOUaeT B cebd IIepByD
YTLJIO THAKIYO IIOBEPXHOCTE . HapyxHas pes3sba oBpasoBaHa
OOHOCTYIIEHUATOM KOHMUEeCKOMW pe3bboi. KoHell ¢ BHYTpPeHHel pe3bdon

BRJIOUAEeT B cebd IIepBYy YIIJIOTHAKIIYIO IIOBEPXHOCTE, BHYTPEHHIOK

pe3pby ¥ BXOOHYID UYacTh KOHIIa C BHYTpPeHHeM pe3nbol. IlepBas
YILJIO THAKMA A IIOBEPXHOCTD COOTBETCTBYET mepBOM YIJIO THAKRIMEN
IIOBEPXHOCTY  KOHIIA C  HapyXHOV  pes3bbomn. BuyTpeHHsasa  pesbBa

COOTBETCTBYET HapyXHOM pes3bbe m obOpa30BaHa OOHOCTYIIEHUATOMU
KOHMUYECKOM pesbbol. BxomHasa UYacThb KOHIIA C BHYTpeHHelM pe3bbon
BKJIKUAeT B cebs BTOPYHL YIJIOTHAKIYK IIOBEPXHOCTH, COOTBETCTBYKIY
BTOPOM YILJIOTHAKIMEN IIOBEPXHOCTHM KOHIIa C HapyXHOM pe3bdbok. B

CO@paHHOM COCTOAHMM TII€pBEE VYIIJIOTHAKINME IIOBEPXHOCTM HaXOOATCAHA B
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KOHTakKTe »OpyT C IOpyT'OM ¥ BTOpPHE VYILUIOTHAKIME IIOBEPXHOCTHU
HaxXoOATCA B KOHTakTe Ipyr' C IpyroM. UYacTb HapyXHOM pesbOH,
pacroJioXeHHas pPAIOM C ee KOHIOM BOJM3M BXOOHOM UYacTM KOHIA C
HapyxXHOV pe3bboi, BKJOUaeT B ceda MHOXECTBO I[IOBEPXHOCTEW BIaIMH
pe3b0H, OIPOXOOAMMX IIapaJljieJJbHO OCKUM TPpyOH UM MMellMX OOMHAKOBHIM
ovaMeTp. YacTb BHYTPeHHeM pe3b0H, pPacIoJIoXeHHasa psAaIoM C @ ee
KOHIIOM BOJM3M BXOOHOM YacCTM KOHIlAa C BHYTpPeHHeM pe3b00olM, BKIILUaeT
B cebsa MHOXECTBO [IOBEepPXHOCTEeN BIlaOVvH pes3b0H, IPOXOI AN
napaJjijieJIbHO ocu TPy OH n VIMEIMX OOMHAKOBHM oraMeTp. B
MCIIOJIE3YEeMOM B OaHHOM IOKYMEHTE CMHCJEe «OIOMHAKOBHM IMaMeTp»
O3HavaeT «OIMHAKOBHM» OMAMETP, KOTOPHM MOXeT OHTH IIOJIYyUeH, Koraa
CoeIMHEHME MoJydalT o0pab®oTKOM MNpM MCIOJb30BaHMM oOpadaTHBaKIEIO
ofopyloBaHMA WJIM CTaHKa, TakoTro KaK TOKapHHM CcTaHok c UIlY, Kak
IPaBUJIO, MCIOJbL3YEeMHl CHelraJIMCTOM B IaHHOM o006JacTu TexXHUKU, C
HOPMaJIbHOM TOUHOCTBLIO, M O3HauaeT, UYUTO MMeTCS TOJIbKO pasjnuMs B
CpeldHeM IMaMeTpe, COCTaBJIAIMe caMoe OoJbliee HECKOJBKO COTeH
MMKPOH. BHpaxeHNe «HapyXHasd ¥ BHYTPEeHHAd pes3bOB, BKJOUAKINE B
cebs MHOXECTBO IOBEpPXHOCTEN BIIaOMH pPesbL0E, IIPOXOIAMMX
napajijieJIbHO OCUM TPpyOH UM UMelmMMX OIOMHAKOBEIM IMaMeTp» o3HauaeT,
UTO B BepTUKaJLHOM CeUeHUM pe3b00OBOTO CcOoeIMHeHMSa Kaxnoas pesbba
BRJIOUaeT B ceBd MHOXECTBO IIOBEPXHOCTEeM BIaIMH pPes3bOH, KOTOPHE
IPOXOOAT IapallyIeJIbHO OCU TPpYOH UM MMET OIMHAKOBLHIM OMaMETp.

[0032] B BBmEONMCAHHOM pe3b00BOM COeIMHEeHMM HapyXHas pe3b0a
BKRJIOUAeT B ceBa psSOIoOM C ee KOHIOM, OJM3KMM K BXOOHOM uYacTM KOHIA
C HapyxHOM pe3bnbol, MHOXECTBO IIOBEPXHOCTEeWV BIaIuH pPe3bLO0H,
IPOXOOAMMUX IapaJuleJIbHO OCKU TPpyOH M UMellMX OIMHAKOBHM IOMaMeTp.
ODanHad KOHCTPYKIMA ofeclHeunuT yBeJMUeHMe TOJIMMHEL CTEeHKM BXOIOHOM
YacTM KOHIla C HapyXHOM pe3b00oM II0 CpaBHEHMI C KOHCTPYKUMEN, B
KOTOPOM BCe IOBEPXHOCTM BIaIMH HaPYXHOM pPes3bOH PacCIOJIOXeHH BIOJIb
KOHUUYECKOM [IOBEPXHOCTH, oraMe TP KOTOpOM YMEHBIIaeTCH 1o
HaOpaBJIeHMI0O K BXOIHOM UYacTM KOHIla C HapyXHOM pespbol. 39TO
ofecleunT 3HaAUMTeJIbHOe YBeJIMUeHMre YIPYTOM BOCCTaHAaBJIMBAMEW CUJIB
Baromapsa BeJIMUMHE HaTAT'a [IepBOM YILJIOTHAKIEM IOBEepXHOCTM KOHIAa C
HapyxHOV pesbdou, B pes3yJbTaTe UYero YJIYyUNalnTCsa VIIJIOTHAKIME
XapakKTepUCTUKHM 100 IeVCTBUEM BHYTPEHHeI'O OaBJIEHUSA.

[0033] B BHIIEONIMCAHHOM pPe3b00OBOM COEOVMHEHUM BHYTPEHHSId
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pe3bba BKIOUaeT B cebd pamIoM C ee KOHIOM, OJNM3KMM K BXOOHOM
yacTM KOHIla C BHYTPeHHelM pe3b00o¥, MHOXECTBO IIOBEepPXHOCTEeM BIaIMH
pe3b0H, OIPOXOOAMMX IIapaJljieJJbHO OCKUM TPpyOH UM MMellMX OOMHAKOBHIM
ovaMeTp. DaHHasg KOHCTPYKIMA O0O0ecleurT YyBeJIMUeHMe TOJIIMHE CTeHKU
BXOIOHOM YacCTM KOHIla C BHYTpPeHHeM pe3pboM [0 CpaBHEeHuI C
KOHCTPYKLMEN, B KOTOPOW BCe IMNOBEPXHOCTM BIaIMH BHYTPEeHHelM pe3bOH
BRHIIIOJIHEHE] BIOOJIb KOHMUEeCKOM IIOBEpPXHOCTH, oramMeTp KOTOpOMn
YBeJIMUMBAEeTCAa I[I0 HalpaBJIeHMI K BXOOHOM 4YacTM KOHIIa C BHYTPEeHHeN
pe3bbon. 3TO obecrieumT 3HaAUMTEJIbHOE YBeJIMUeHMre yIIpyTon
BOCCTaHaBJIMBaKIEN CWJIBL Biaromaps4a BeJIMUMHE HaT4ara BTOpPOM
YILIOTHAKIEN IIOBEPXHOCTM KOHIla C BHYTPeHHeM pe3bbol, B pesyjbTaTe
uero yIIydmanTCcsa YILJIO THAKINE XapaKTepUCTUKNU non OeliCTBUEM
BHEMHETO IOaBJIEHUA.

[0034] B PBHIIEONMCAHHOM pPe3b00BOM COeIMHEHMM HapyxXHasd U
BHYTPEHHSAS pPe3b0H oBpas30BaHH OIOHOCTYIIeHYaTEMA KOHMYECKMMU
pesrBbaMu. OTO obecleuuBaeT YBeJMUEeHMe TOJIIMHE CTEeHKM, KoTopad
MOXeT OBTbH MCIOJIb30BaHa OJA pes3b0, I[IO0 CpaBHEHMID C pe3b00BHMU
CoeIMHEeHU AMU c IOIBYXCTyIIeHUaTEIMM  pesbbamu, uTo TapaHTUPYET
IOOCTATOUHHE YUACTKM C IIOJIHONPOOMIILHOM pe3b0oM. OTo oBeCleuuT
MUHMMA 3 a1l CHIMXEeHM S IPOYHOCTHU npu pacTsKeHUN Pe3LBOBOTO
coeIMHEeHUs, B pes3yJbTare yero TapaHTUpyeTCs OoCTaTouHas
IPOYHOCTL COEeIOMHEHUS.

[0035] B BHIIEONIMCAHHOM  pe3b00BOM coeIMHEeHNN KOHell c
HapyXHOV pe3b00o¥ MOXeT IOOINOJIHUMTEJILHO BRJIOUATL B cebd VIIOPHY
[IOBEPXHOCTL, BHIIOJHEHHYID Ha, II0 MeHbllel Mepe, OIHOM Mu3 TOPLEBHX
[IOBepxHOCTeM BOJM3M KOHILEBOM UYacTM M OCHOBHOWM YacTH CTaJlbHOMU
TpyBr. KoHell ¢ BHYTpeHHelM pe3b00M MOXeT IOINOJHUTEJILHO BKJIOUATL B
cebs VYIOPHYID IOBEPXHOCTL, COOTBETCTBYWIYID YIOPHOW IIOBEPXHOCTU
KOHIIa C HapyXHOM pesnbol. B coBpaHHOM COCTOSHUM COOTBETCTBYIIME
YIIOPHEE IIOBEPXHOCTM MOTYT HaAXOIUTLCSA B KOHTakKTe IPYyID C OPYIOM.

[0036] B @OaHHOM KOHCTPYKLMM MOXeT OBTL OI'PaHMUeHO To,
HACKOJIbLKO IaJIeko KOoHell C HapyXHOM pe3b0oM MOXeT OBTL BBMHUEH B
KOHEeIL c BHYTpeHHel pe3nboi. Kpowme TOTO, [IOCKOJIBKY
COOTBETCTRBRYIME YIOPHHE IIOBEPXHOCTM HaAXOOATCH B KOHTaKTe IpyTr C
IpYyI'OM B COOPaHHOM COCTOSHMM, BHYTPM COeIVMHEeHMS CO3IalTCsa OCeBLHe

CWJIE, OOy CJIOBJIEHHEE SaTATVMBaHMEM pe35651, dTOo IOOIIOJIHMTEJIEHO
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VIIPOUHAET COeOMHEeHMVe pes3b0.

[0037] B BEIIEONIMCAHHOM  pe3L00BOM coeguHEeHNUNn KOHel] c
HapyXHOV pesbOoM MOXeT IOIMNOJHUTEJBHO BKJOUATL B cebda IIepBYyD
HOCOBYID UYacCTh, OIPelIyCMOTPEHHYI MeXOy IIOBEePXHOCTLI KOHIIEBOM UYacTHu
Y IepBOM YIUIOTHAKIEN NOBEPXHOCTBLIO KOHIlIA C HapyXHOM pe3n0ou.

[0038] B @maHHOM KOHCTPYKIMM XeCTKOCTb BXOIHOM UYacTHM KOHIIA C
HapyxXxHOV  pe3bboun (To ecTh YyIpyrad BOCCTaHaBJMBaKmasa Ccuia,
cozmaBaeMasd IIepBOM YIUIOTHAKIEN I[IOBEPXHOCTBHI KOHIIA C HapyXHOM
pe3b00oi) MOXeT OHTB  OOIIOJIHUTEJIEHO YBeJIMueHa. 970 OBecleumT
OOIIOJIHUTEJIbHOEe YJIydlleHMe YIUIOTHAKIMX XapaKTepUCTUK I[10I IOeMCTBUEM
BHYTPEHHET'O IaBJIEHUSA.

[0039] B BEIIEONMCAHHOM pe3b00BOM COoeIMHEeHUN KOHelIl c
BHYTpPeHHelV pesb0ol MOXeT IOINOJIHUTEJILHO BKJOUATL B cebsa BTOPY
HOCOBYK UYacThb, IpenyCMOTPEHHYID MeXOy TOPLEeBOM IMOBEPXHOCTLI,
COOTEBETCTRYKIIEN TOM TOPLEBOM I[IOBEPXHOCTM KOHIA C HapyXHOM
pe3bboi, KOoTopas HaxXxoIMTCA PAOIOM C OCHOBHOM UYacThi CTaJIbHOM
TpyOH, ¥ BTOPO¥ VYIJIOTHAKIEN I[IOBEPXHOCTHID KOHIIa C BHYTPeHHeHN
pe3nbon.

[0040] IDaHHasda KOHCTPYKLMUSA obecrieumT OOIIOJIHUTEJILHO e
yBeJIMUeHMe XeCTKOCTM BXOIHOM UYacTM KOHIlA C BHYTPeHHelM pe3bbol
(TO ecThr VYIPYI'OM BOCCTaHaBJMBaKIEl CHMJIE, CO3IaBaeMoM BTOPOM
VIUIOTHAKRIEN I[IOBEPXHOCTBI KOHIIA C BHYTPeHHeM pe3bdoin). 370
oBecneurT OOIOJIHUTEJIbHOE YJIIyUlleHMe VYIJIOTHAKMUX XapaKTepUCTUK IO
oelicTBMEeM BHelHeI'O OaBJIeHUS.

[0041] B BBmEeONIMCaAHHOM pe3b00BOM COeIVMHEeHUM KOMILJIEKT pes3bd,
COCTOAMMUY M3 HaAPyXHOM ¥ BHYTpeHHeM pe3bpd, MOXeT ¥VMeTh G(opMy
BMTKa pPe3b0b B BepTUKAJLHOM CceueHUM (B »DajbHeMmeM Ha3HBaeMylo
opocTo GopMO¥ BUTKa pe3bOH), KoTopasa IOpelcTaBjisgeT cobdor dopmy
JJaCTOUKMHa XBOCTa, IIpM 5STOM IHMPUHA BUTKa pPes3b0B IIOCTENEHHO
M3MEeHAEeTCHd BIOOJIb XOIa pes3bOH.

[0042] B BBImMEONIMCAHHOM pPe3b00BOM COeIVMHEHUM KOMILIEKT pes3bl,
COCTOAMmUM n3 HapyXHOM n BHYTpeHHeHN pes3vb, MOXET OHTEL
OOHO3aXOIOHEM MM OBYX3aXOIHBEM.

[0043] B BHIIEONIMCAHHOM pPe3b00OBOM COEOMHEHUM pPacCToOdgHUE
MeXIYy HapyXHOM pes3b0oM M MNepBOM YIJIOTHAKIEN NOBEPXHOCTBI KOHIA C

HapyXHOM pe3b00M, WM3IMepeHHOe B HAIpPaBJEeHMM OCU TPYOH, MOXeT B
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1,5 pasa uam OoJiee MNPeBHMATL Al HaPyXHOM pesbOH.

[0044] B BHIIEONIMCAHHOM pPe3b0OBOM COEOMHEHUM pPacCTOodgHUE
MeXIy BHYTpPEeHHelV pe3b00M M BTOPOM YIJIOTHAKIEN NOBEPXHOCTBK KOHIA
C BHYTpPeHHeM pesbbol, Hu3MepeHHOe B HallpaBJIeHUM OCKU TPyOH, MOXeT
B 1,5 paza miau 06o0Jiee MIPEeBHMATL Mall BHYTPeHHeM pesbOH.

[0045] [BapmMaHTH OCYUECTBJIEHNA ]

BapMaHTH OCYIMECTBJIEHUSA pPe3b00BOTO CoedMHEeHMSI IJS CTaJIbHOM
TpyOE OyIOyT OIMCAaHH Oajlee CO CCHJIKOM Ha depTexu. OIVMHAKOBHE WM
COOTBETCTBRYKIME KOMIIOHEHTH Ha uYepTexax oO0OO03HAUeHH OOHVMU U TeMM
e CCHJIOUHBIMM I[IO3MUMAMM, UM MX OINMCaHMe He OyIeT IIOBTOPATLCH.

[0046] dur.1l npencrTaejdeT cobon BEepTHUKAJIBHOE ceueHume
pe3b00OBOTO COeaMHeHMAa 1 [OJId CTaJIbHOM TpyOB COIJIaCHO BapUAaHTYy
OCYIIECTRBJIEHNU A . Pesvboroe cCoenMHeHNre 1 npelcTaBJIgeT cobon
pe3pboBOe coenuHeHMe 0e3MyQTOBOTO THIIA M COCTOMT M3 KoHLa 10 cC
HapyXHOM pespbon u KOHLa 20 c BHYTpPeHHeN pesbBon. B
aJlbTEPHaATMUBHOM BapMaHTe KOHCTPYKLUMSA pe3b0OBOIO CcoelMHeHusa 1
MOXeT OBITE IIPMMEHeHa IJIS pe3b00BOI0O COeOMHEeHUSI My(dTOBOI'O THIIA.

[0047] PesnboBoOe coemMHeHMe 1 IIpencTaBJgeT coBoM coeOMHeHUe
C MaJIOM Pa3HOCThI IMaMeTPOB, B KOTOPOM PAa3HOCTL HaAPYXHOTO
oraMeTpa KoHIla 20 ¢ BHYTpPeHHel pe3bfolM UM HapyXHOTI'O OMaMeTpa
ocHOBHOM uacTu 30 crTajJbHOM TpyOu Maja. TakuM oBpa30M, HAPYXHLM
ovaMeTp KoHIa 20 Cc BHYTpeHHelM pesbboM cocTaBJgeT MeHee 108% oT
HapyXHOTO IMaMeTpa OCHOBHOM uYacTu 30 cTajlbHOM TpyOH. HapyXHBM
ovaMeTp kKoHIla 20 C BHYTpPeHHel pesbbol cocTaBadgeT 100% wuam BoJiee
OT HapyXHOTO IOMaMeTpa OCHOBHOM uyacTu 30 cTajlbHOM TpyOu. OCHOBHAaA
JacThb 30 CTaJlbHOM TPy OB o3HavaeT JyacTu CTaJIbHBIX TPy,
COEeNMHEHHHX [IOCpenCcTBOM Pe3LB0oBOTO cCoeIMHEeHUS 1, KOTOpPHIE
oTIMYarnTCcsa OoT koHHa 10 ¢ HapyXHOM pesbbor um koHUa 20 cC
BHYTPEHHeV pesbOom.

[0048] Konen 10 c HapyXHOM pe3b0o¥ BKJWOUaeT B cedd, HauMHad
C eT0 KOHIeBOM YacTM IO HalpaBJIeHMIO K OCHOBHOM uYacTu 30 cTajbHOM
TpyOHE, BXOIOHYI UYacTb 12 KOHIIA C HapyXHOM pes3bOol, BKJIOUALIYID B
cebd IMNepBYKL VILNIOTHAKIMYKD IIOBEPXHOCTEL 11, HapyXHYKL pe3sdby 13 mu
BTOPYID VIJIOTHAKIYID IHOBepxHOCTL 14. KoHenn 10 ¢ HapyXHOM pe3bdon
OOIIOJIHUTEJLHO BRJUaeT B cedd YIOPHYID IIOBEPXHOCTL 15 Ha ero

TOplle pPAIOM C OCHOBHOM dYacThk 30 cTajJbHOM TpyOH. BHYyTpeHHUMN
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IovaMeTp koHIla 10 ¢ HapyXHOV pe3bboM OoJiblle OPOXOOHOTO IMaMeTpa,
onpeneysgseMoro CcTaHmapTaMyM AMEPMKAaHCKOTO HedTAHOTO  MHCTUTYTa
(API). [Ijg T@IPOCTOTH pa3bACHEeHMS HalpaBJIeHMe K KOHIERBROM dYacTu
KoHIa 10 C HapyXHOM pe3b00oM MOXeT OHTH B IOaJIbHEWIeM Has3BaHO
HanpaBJIeHMEM BHYTPb OTHOCUTEJILHO HalpaBJIEHMS OCU  TpPyOH, u
HanpaBJleHMe K Toply koHIa 10 Cc HapyXHOM pe3b00¥, pPacloJIOXeHHOMY
PAIOM C OCHOBHOM uYacThl 30 cTalbHOM TpyOH, - HalpaBJIEHMEeM HapyxXy
OTHOCUTEJIbHO HallpaBJIEHUS OCU TPYOH.

[0049] [lepBas YIUIOTHAKIAA IIOBEPXHOCTH 11 BHIOOJIHEHa Ha
HapyXHOV TInepubepum BXOIHOM dYacTM 12 KOHIA C HapyXHOM pesbdol,
IpoXOonAmer OT HapyXHOM pes3b0OH 13 K KOHIEBOM UYacTU. BTopasa
VIJIOTHAKMASA [IOBEepPXHOCTH 14 BHIIOJIHEHA Ha HapPyXHOM HepudepMM KOHILA
10 ¢ HapyxHOM pe3b00¥ M pacrnojioxeHa OJMXe K OCHOBHOM uyacTu 30
CTajJbHOM TpyOH, UYeM HapyXHas pesbba 13. TakuMm oOpasoM, Ha
HapyxHoV Tnepudbepur koHIa 10 C HapyXHOM pes3bOOoM HapyXHas pe3bba
13 HaxoOUTCA MeXOy IIepPBOM M BTOPOM YIUIOTHAKIYMM IOBepxHOCTAMM 11
n 14.

[0050] TIlepBadg m BTOpad YIUJIOTHAKIMEe TI[oBepxHocTM 11 um 14
ABJIAITCA KOHMUECKMMM. BoJjlee TOUHO, KaxXmas M3 IIepBOM U BTOPOMU
YVIJIOTHAKMMUX IoBepxHocTer 11 wu 14 wuMeeT ©GopMy TIOBEpPXHOCTH,
COOTBETCTBYyKIMEN mHepubepuyr YCeUeHHOTO KOHyca, IMaMeTp KOTOopoHn
YMeHbIIaeTCAd 110 HalpaBJIeHMIO K KOHIIEBOM uYacTu koHIa 10 C HapyXHOM
pesrbor, naMu GopMy IMNOBEPXHOCTHM, COOTBETCTBYyKIEN IMepubdepur TaKoTo
YyCeUeHHOTO KOHYyCca U IepubdepuM Tejla  BpalleHUd, IOJIYUYEeHHOTO
BpalleHMeM KPMBOM, TaKoO¥ kKakK nOyra, BOKpyT ocu CL TpyOH, WIKU
bopMmy, MOJYUYEHHY IIOCPEICTBOM MX KOMOMHMPOBAHUA.

[0051] VYmoopHad OBepxXHOCTL 15 mnpencraBiygeT coBo¥ KOJBLIEBVIO
IIOBEPXHOCTL, I[IOUTM IMeplIeHIUKYJISpHy kK ocu CL TpyO6el. Ha our.l
YIIOpHasa IOBEPXHOCTL 15 w¥MeeT HeOOJBMOM HAKJIOH B HalpaBJIEHUU
BBMHUMBAHMA kKoOHHIa 10 C HapyXHOM pes3b00OM OTHOCUTEJIBHO IIJIOCKOCTH,
INepleHOUKyJIapHOoM kK ocu CL Tpy©®OH, TO eCTb HeDOJBIMOM HAaKJOH K
KOHIIeBOM dYacTu koHuUa 10 c HapyxHOM pesnboM Ha eI'0 HapyXHOM
nepudepun.

[0052] Konenn 20 c BHYTpeHHelM pesbboM BRJOUaeT B cebd
PACIOJIOXEHHEE CHapPyXM I[IO OTHOMEHMI K HalpaBJIeHUI OCU TpPYOH,

[IEPBYLD VYIUIOTHAKIYK IIOBEepXHOCTHL 21, BHYTPEHHKKL pe3blby 23 u
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BXOIHYI YacThb 22 KOHIlA C BHYTpeHHeM pesbbol, BKIILUAaKIyld B cebd
BTOPYID YILJIOTHAKIYI IOBepxXHOCTEL 24. KoHell 20 ¢ BHYTpeHHeM pe3bdon
OOIIOJIHUTEJIEHO BRJUAeT B cebd YIOPHYKR IIOBEPXHOCTE 25 Ha ero
HapyXHOM Tople. IllepBad YIUIOTHAKOIMASA I[IOBEPXHOCTEL 21, BHYTPEeHHAM
pes3wba 23, BTOpada YILJIO THAKIIA S MIOBEPXHOCTD 24 u YyIIopHasd
IIOBEPXHOCTL 25 oHHa 20 C BHYTPeHHeM pe3b00oM COOTBETCTBYIT
IepBOM YIJIOTHAKMEN IHoBepxHoCcTM 11, HapyXxHOM pes3pbe 13, BTOpOMU
VIJIOTHAKMEN I[IOBEPXHOCTM 14 u yHOpPHOM INoBepxHoCcTM 15 koHua 10 c
HapyXHOV pes3b0ol.

[0053] HapyxHasa pesbba 13 koHua 10 Cc HapyXHOM pe3bdOon U
BHYTpPeHHAA pe3bba 23 koHUa 20 C BHYTpPpeHHeM pe3bbol oOpa30BaHH
OOHOCTYIIEHUa TEMM KOHUYECKUMA pe3vsbamu, BHIIIOJIHE HHEIMU C
BO3MOXHOCTLIO COeIMHeHMsa IpyI' C OpyroM. O®opMa BUTKa HapyXHOM U
BHYTpeHHel pe3pd® 13 u 23 mnOpencraBjsgeT coboM ©oopMy JaCTOUKMHA
XBOCTa.

[0054] ImpmHa BUTKa HapPyXHOM M BHYyTpeHHelM pe3pd® 13 wum 23
MBMeHsaeTCsa BIOJIb HallpaBJIeHMSA BBMHUMBAHMA KkoHIa 10 C HapyXHOM
pespbo¥. Bojiee KOHKPEeTHO, MNMPMHA BHCTYIOB HapyXHOM pe3bOH 13
yMeHbIlaeTCa II0 Mepe TIMPOOBWXKEHMS B HalpaBJIeHUMM BMHTa C IIpaBoM
pe3b0o¥ BIOJIbL BUHTOBOM JIMHUM pPesbOH (xXoma), ¥ IMPMHaA KaHaBOK
IpOTUBOJIEXalle BHYTPeHHeM pe3bOH 23 TakKXe YMeHbIlaeTCsa II0 Mepe
IPOIBMXEeHUA B HalpaBJIeHUMM BMHTa C IIpaBo¥ pe3b00M BOOJE BUHTOBOMU
JIMHUY pPe3bOH.

[0055] HapyxXHass ¥ BHYTPeHHAS pes3bOH 13 m 23 ofecHeduBanT
BO3BMOXHOCTE WX CBUHUMBAHUA. I[lepBHe YIUIOTHAKINME I[IOBEPXHOCTH 11 wm
21 wm BTOpPHe YIUJIOTHAKIMUEe I[OoBepxHOoCTM 14 m 24 BXOOAT B KOHTAKT
IpyT C IOpyT'OM TIpM BBUHUMBaHMM KOHILa 10 C HapyxXHOM pe3bbol, U B
CcOoOpaHHOM COCTOSHMM OHUM [IpuWjlerapnT OpyI' K OPpyI'OM IIpW ILJIOTHOM
KOHTaKTe M HaxXoOaTcsda B COCTOSAHMM IIOCaIKM C HaTAI'oM. TaKuMm
o0pasoM, IepBHEe YIUIOTHAKIMe IIoBepxHoCcTM 11 m 21 oO0pa3ynT IIepBYyK
YVIUIOTHARIYK 4YacThb (BHYTPEHHIOK YIUIOTHAKRIYKD YacTh) [IPM KOHTaKTe
MeTaJlJIOB. BTOpPEEe VYIUIOTHAKMME IHOBepxHOCTHM 14 m 24 o0pa3ylonT BTOPYL
YVIUIOTHARIIYK YacTb (HapyXHYD VYIUDIOTHAKIYIR dYacThk) I[IpM KOHTakKTe
MeTaJlJIOB .

[0056] Ipm BBUHUMBaHMM KOHIla 10 C HapyXHOM pe3b0OM B KOHeIl

20 ¢ BHYTpeHHe} pe3b00M YIOPHEE MHOBEepPXHOCTM 15 m 25 BXOoIXAT B
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KOHTAKT »OpyI' C IOPYTOM M I[IOIOXMMAKLTCA Ipyr K Ipyry, TeM CcaMbM
CIIyXa B KauecTBe CTOIOpa, KOTOPHM OTpaHMUMBAaeT BBMHUMBAHME KOHIA
10 ¢ HapyxHOM pe3bboi. Kpome TOTo, B COOpaHHOM COCTOSHUM VYIIOPHEE
nmoBepxHoCcTr 15 m 25 ciayxkaT OJid CO3IOaHMA HaTpy3kKHM, IOeMCcTByKIeM Ha
HapyxHylo pe3bdy 13 koHua 10 ¢ HapyXHOM pes3nboM B HalpaBJIeHUU
(Hazan), IMOPOTMBOIIOJOXHOM HalpaBJIeHMIO (BIepen) BBMHUMBAHMUA, TO
€CThb TaK Ha3HBaeMEX OCEBHX CWJI, OOYCJIOBJIEHHEX 3aTATMBaHUEM
pesb0el. VYIIOPHHE IIOBEPXHOCTM 15 m 25 o00pa3ywnT VYIOPHYK YacTb 3a
cueT OaAaHHOTO KOHTAaKTa C HOIKMMOM MX IPYyID K IOPYyTY

[0057] OQur.2 mnpemcTaBiasgeT coboM yBeJMUeHHOEe BepTUKaJIbHOe
CeueHre BUTKOB pe3b0 pe3b00oBOTO coemuHeHMa 1. KoMIlekT pesbd
BKJIOUaeT B ceBd HapyXHyl pe3pby 13 kxoHUa 10 Cc HapyXHOM pe3bbor u
BHYTPeHHIID pe3bdy 23 koHUa 20 C BHYTpeHHeM pe3pbol. XOoTd B2TO He
ABJIAeTCHA OTpaHuUeHMreM, pPes3bOs NPeAlouTUTEeJIbLHO OIpelcTaBJISnT cofomn
OOHO3axXOOHEEe MM OByX3axXOOHHE pPe3bOH.

[0058] Kak moka3aHO Ha ouIr.2, HapyxHasa pesbba 13 xkoHua 10 c
HapyXHOV pesbdo¥ BKJIOUaeT B cebsa MHOXECTBO TIoBepxHocTeM 13a

BepmmMH pesbLOH, noBepxHocTer 13b BnamuMH pe3bOH, [IoCamoOyuHHX

BOKOBHX IIOBEPXHOCTEN 13c, IPOXOIAMUX [IePBEMU BO BpeMAa
BBMHUMBaHMUSA (B naJibHeNmeM Takxe Ha3HEBaeMbIX «IIOCaOUHBMU
[IOBEPXHOCTAMU») , n BDOKOBEIX IIOBEPXHOCTEN 13d HaTpyXeHUd,

IIPOTUBOIIOJIOXHEIX TIOCAAOUHEM IIOBEPXHOCTAM 13C (B OajibHeWmeM TaKxe
Ha3HBaeMEX «IIOBEPXHOCTAMM HaTPYyXeHMA») . BHyTpeHHsad pesbsba 23
KoHIa 20 C BHYTpPeHHeM pesbpboM BKIOYaeT B cCcedd MHOXECTRBO
IIOBEPXHOCTeW 23a BepmMH pes3bOH, MNoBepxHOCTeM 23b BHmaIuH pe3b0H,
IIOCalOYHEIX TIOBepxXHOCTeM 23C UM TIOoBepxHoCTer 23d HarpyXeHUS.
Kaxmasd NOBEepPXHOCTL 23a BEPNMHEL BHYTpPEeHHel pe3bbu 23 obpameHa K
COOTBETCTBYKIMEN MNOBEPXHOCTM 13b BHaOMHEL HapyXHOM pesbdOe 13.
Kaxmasd NOOBepXHOCTL 23b BHOaOMHEL BHYTPEeHHelM pe3bOn 23 obpameHa K
COOTBETCTBYKIMEN IIOBEPXHOCTM 13a BEPIMHE HapyXHOM pesbde  13.
Kaxnas nocajouHas IIOBEPXHOCTE 23C BHYTpPeHHeM pesbdn 23 obpameHa
K COOTBETCTRYKIMEN [IOCANOUHOM TMOBEepxXHOCTM 13C HapyXHOM pe3bbun 13.
Kaxmasd TOBepxHOCTH 23d HaTrpyXeHUS BHYTpPeHHeM pe3bOe 23 obpaleHa
K COOTBETCTBYKIEN NOBepPXHOCTM 13d HarpyXeHUS HapPyXHOM pe3bOH 13.
[0059] YrJael OOKOBOTO  HaKJIOHa IIOBEepPXHOCTeN 13d m 23d

HaTpyXeHMS U IIOCAIOUHHX IOBepxHOoCTelM 13Cc M 23C HapyXHOM pe3bOH
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13 m BHYyTpeHHel pes3b0H 23 NpedCcTaBJISRT CcOo00M OTpHlLAaTeJIbHHE YIUJIH,

cocrarnsomye MeHee 0°. B MCHOOJNBL3YeMOM B IaHHOM IOOKYMEHTE CMHCJIE
yToJl OOKOBOTO HaKJIOHa [OpelcTaBJgeT cobou yroJj, oO0pas30BaHHHM
IIJIOCKOCTRIO, IepleHOUKyJIapHOM K ocu CL  TpyOH, n OOKOBOMU
[IOBEPXHOCTB. g pe3bOOBOIO COeOMHeHMUd, IIoKa3aHHOT'O Ha o¢ur.2,
YyIJIEL OOKOBOTO HaKJIOHa HOBepxHocCTeM 13d m 23d HaTpyXeHUSA HGBJIAOTCSA
IIOJIOXUTEJIEHEMY B CJIydae HalpaBJieHMsA I[I0 YaCOBOWM CTpeJike, B TO
BpeMsa KaK YIJIE OOKOBOT'O HaKJIOHa [IOCAIOUYHHX I[IOBepxHOCTeM 13c u
23C ABJALTCHA [NOJIOXKUTEJILHEMM B CJlydae HalpaBJIeHMSI IIPOTUB YacCOBOU
CTPEJIKNA .

[0060] B coOpaHHOM COCTOAHUNA [IOBEPXHOCTHU 13d wm 23d
HaTpyXeHUs HapyXHOM M BHYyTpeHHel pe3bd 13 M 23 KOHTaKTUPYIT IPyT
C OPpYTOM U IIOCaIOUYHEE IIOBEePXHOCTM 13C M 23C KOHTaAKTUPYIT OPYID C
IpyTOoM, IIPM STOM IIOBepxXHOCTM 13b BHagMH HapyXHOM pe3blbh 13 u
IIOBEPXHOCTHY 23a BeplMH BHYTPEeHHEeM pe3bOh 23 KOHTAKTUPYIT IOpyIT C
IpyToM. 3a3op ofpalsyeTcsa MexIy [IOBEePXHOCTLI 13a BEePmMHE HapyXHOM
pespbu 13 ¥ [OBepxXHOCThBI 23b BIOaOMHE BHYTPEeHHel pesbObu 23. B
aJIbTePHATUMBHOM BapMaHTe, B IIPOTUBOIOJOXHOCTE ITaHHOM KOHCTPYKUUMU
IIOBEPXHOCTL 13a BepmMHH HapyXHOM pe3bbe 13 ¥ IoBepxXHOCTH 23b
BIAaAOMHE BHYTpPpeHHelM pes3b0OH 23 MOTYT KOHTaAKTHMPOBATE IOPyT C IPYyTOM,
B TO BpeMA KakK 3a30p MOXeT OBTbL 00pa30BaH MeXIy IIOBepxXHOCThI 13b
BIAOMHE HapPyXHOM pes3bOH 13 UM MHOBEPXHOCTHI 23a BeplMHE BHYTpPeHHeN
pe3sbu 23. Eme B OIDHOM aJIbTEepHATHMBHOM BapMaHTe 3a30p MOXeT OHTH
oBpas3oBaH MexOy IIOCalJOuUHBEMM I[IOBEepXHOCTAMM 13C M 23C HapyXHOU
pre3rbH 13 M BHYTpPeHHelW pes3sbOe 23.

[0061] Our.3 mnpemcTaBjsgeT coboM YyBeJMUeHHOEe BepTUKaJIbHOe
CcedeHMre KOHIla pe3b0OBOTO coelMHeHUA 1 pPSOOM C BXOOHOM dYacThil 12
KOHIla C HapyXHOM pessbOoM (BHYTpPEeHHETrO KOHIa II0 OTHOMEHUD K
HalpaBJIEHMIO OCU TpyOH) . Kak mokazaHO Ha OUI'.3, HapyXHasa pe3b0ba
13 BrJmouaeT B cebsa paIoM C ee KOHLOM, OJIM3KMM K BXOOHOM YacTu 12
KOHIIa C HapyXHOM pe3b0oi, MHOXeCcTBO IoBepxHocTel 131b Bonagmuu
pes3b0H, NOPOXOOANMX HapaJiieIbHO ocu CL TpyOH M MMEIMX ONWMHAKOBHIM
ovamMeTp. IBe wnImM 00Jiee U3 HOBepxHocTel 131b BoOaIMH HapyXHOU
pe3sfH 13, KOTOPHE pPacCHOJIOXKEHH Oajiblle BCEeTO BHYTPM IIO OTHOMEHUI

K HaopaBJIeHMIO OCKM TpPyOH, II0 CYIeCTBY wuMenT dopMmy OOKOBOM
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[IOBEPXHOCTY LUWJMHIOpa. ToO eCcThb, I[IOBepxXHOCTM 131b BonazuMH pe3b0E
oOpas3oBaHE OOKOBOWM TIOBEPXHOCTBK LMJIMHIpPa C LeHTpalJlbHOM OCh,
coBllamjawnmey Cc ocki CL TpyOH.

[0062] TuyBMHa KaHaBOK pPesbOH pSaIoM C BHYTPeHHelM UYacTbhbio
HapyxXxHOV pesbObe 13 I[IOCTeneHHO YMeHblaeTcd K BXOIHOM dYacTu 12
KOHIla C HapyXHOM pespbOM B HalpaBJIeHMM oOCU TpyOH. Te U3
IIOBEPXHOCTENM BHaOVMH HapPyXHOM pesbOH 13, KOTOpPHE OTJMYUAKTCH OT
nosepxHocTem 131b BonamamH pe3b0H, 00pa30BaHE BHOOJIb IIepuUdepUn
YCEUEeHHOT'O KOHyCa, IMaMeTp KOTOPOM yMeHbBIaeTCs IO HallpaBJIEHUID K
BXOIOHOM dYacTM 12 KOHIIa C HapyXHOM pe3b0oi.

[0063] [loBepxHOCTM 23la BeplIMH BHYTPeHHeM pesbdH 23,
KOTOPEE COOTBETCTBYIOT IIOBepxXHOCTAM 131b BHagMH HapyXHOM pesbOH
13, mnpoxomaT TnapaJiiebHo ocu CL  Tpy®H ¥ MMERT OIMHAaKOBHM
ouaMeTp. TO ecThb, Ha BHYTpeHHelM pe3bbe 23 1OBe wmiamu 0OoJjiee
IoBepxHocTe¥ 23la BepmMH pes3bOH, PAaCHIOJIOXEeHHHe HaJiblle BCeTO
BHYTPU 1o OTHOILIEHMIO K HallpaBJIEHMIO ocu TPyOH, IpoOXonAaT
NapajuieJibHO ocu CL  TpyOH ¥ MMelT OIMHAKOBHIM OMaMeTp. Kaxnas
[IOBEpPXHOCTEL 23la EBepmMHE pes3sbOH KOaKCMaJlbHa IIO OTHOMEHMI K
COOTBETCTByKMEeN MHNoBepxHOCTM 131b BOaIMHHE HapyXHOM pes3bdel 13 u
uMeeT dopMy OOKOBOM IMOBEPXHOCTM LUMJIMHApPa C HEeMHOTO O4JbIKUM
oaMeTpoM IO CPpaBHEHMI C [»OaHHOM IIOBepxHOCThI 131b BHoaguHb
pesbbrl. TakuMm obpaszoM, B COOpaHHOM CcOCTOoSHUM 3a30p Cl obpasyercsd
MeXIy KaXOoM IIOBEepPXHOCThI 23la BepmMHH pe3bOH UM COOTBETCTRBRYKIEMN
IoBepxXHOCTLEI 131b BHOaIMHH HapyXHOM pe3bbu 13. Te U3 NOBEPXHOCTEN
BepmMH HapyXHOM pesbdH 23, KOTOPHE OTJIMYARTCH OT IIOBEPXHOCTEN
23la BepmMH pe3b0H, oBpa30BaHH BIOOJIb HepubepUM YCEUeHHOTO
KOHyCa, OMaMeTp KOTOpOoM YyMeHbIaeTCsa II0 Mepe IMOIPOABMWKEHMS BHYTPb
OTHOCHUTEJILHO HallpaBJIEHUHA OCU TpPyOH.

[0064] Basop Cl co3maeTcd 3a CUueT PAa3HOCTHM IuaMeTpa OOKOBOM
IIOBEPXHOCTM LMJIMHIOPA, XapakKTepusykllel HOoBepxHoOCTH 231la BepmMH
BHYTPEHHelV pesbdH 23, ¥ IMaMeTpa OOKOBOM IIOBEPXHOCTM ULUUIMHIPA,
XapaKTepusyomer ToBepxHOCTM 131b BHOamuMH HapyXHoM pe3bbwe 13. Ilpwu
COOpPaHHOM COCTOSHUM pe3b00BOI'0 COeOMHeHUs CcpelHee 3HaueHume Cl,
HaIpUMep, foJibie 0 MKM ¥ He foJibie 900 MEM WU BoJee
NPEenrodYTUTEeJIbHO He IHnpebBemaeT 500 MKM, XOTd DBTO He MABJSAETCH

OT'PaHMYEeHNMEM. CpenHee SHaUeHNe MCIIOJIBE3YyEeTCA B ITaHHOM cllydae
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[IOTOMY, 4YTO peaJlbHOe Wu3OejiMe MMeeT IOI'PEllHOCTU, CBA3aHHEE C
BIINIUIITUYHOCTEID, ¥ 3a30p Cl penko OHBaeT pPaBHOMEPHEIM Ha BCel
nepupepumn. Taxkum o0Opa30M, B HEKOTOPHX clydadax 3a3o0p Cl MOXeT
OrTe paBeH 0 Ha HEKOTOPHX YydacTKaxX OKPYXHOM IHepudepuyr, U MOTYT
CYmeCTBOBATE YYaCTKM, Ha KOTOPHX MaKCUMAJIBHEIM 3a30p I[IPEBHIAET
900 MKM.

[0065] Kak pacCMOTpPeHO BHIIEe, IIepBad YIUIOTHAKRIAS [TOBEPXHOCTH
11 BxomHOM dYacTu 12 KOHLa C HapyXHOM pe3b00o¥ HaxXOoOUTCH B
KOHTaKTe C IepBOM YIUIOTHAKIIEN HODOBEPXHOCThbI 21 koHuma 20 cC
BHYTPEHHeY pes3bpboM B COOpPaHHOM COCTOSAHMM. Te ydYacTKM HapyXHOU
Nepubepnuy BXOOHOM dYacTu 12 KOHIA C HapyXHOM pes3b0oM, KOTOpPHEe
OTJIMYUAITCA OT I[IePBOM YIJIOTHAKIEN IIOBEePXHOCTM 11, He HaxXOoOATCH B
KOHTaKTe C KoHUOM 20 C BHYTpeHHel pe3b00M B COOpaHHOM COCTOSHUMU.

[0066] PaccrosHue L1 wMexIy HapyXHOM pespbon 13 u IHIepBOu
YILIOTHAKImEN YacThio, M3MepeHHOoe B HallpaBJIEeHUN ocH TPyOHL,
HanpuMep, IOIPenlouTUTeJIbHO B 1,5 pasza wmau 0OoJjiee IpebBhlllaeT wmar Pl
pespbu. Paccrosume L1 npencTaBjgeT coOOM pacCTOSHME OT HapPyXHOIO
KoHIla Ell mneppoM VIJIOTHSOmEM IIOBepxXHOCTM 11, HaxomgmeMcs B
KOHTaKTe C IepBOM YIUIOTHAKIEY [DOBepXHOCThi 21 koHua 20 cC
BHYTPEeHHeM pesb0oM, OO BHYTPEeHHeI'o kKoHUa El2 HapyXHOM pesnbun 13,
M3MEePEeHHOe B HalpaBJIeHMM ocu TpyOH. [Mar Pl pespOH O3HaA4YaerT
paccTosaHMe MexXOy JIIOBEPXHOCTAMM HalpPyXeHMs COCENHMX  BEHCTYIIOB
HapyXHOV pesbOH 13, uM3MepeHHOe B HalpaBJIeHUMM OCU TpPYOH (B
ONIMCaHUM IaHHOe OolpelejieHue TakXe I[IPMMEHVMO K Ial'y pe3bOB 1JId
IBYX3aXOIOHOMW pPe3bLOH) .

[0067] our.4 npemcTaBjsgeT coboM YyBeJMUeHHOEe BepTUKaJIbHOe
CcedeHMre KOHIla pe3b0OBOTO coelMHeHUA 1 pPSIOOM C BXOOHOM dYacThil 22
KOHIla C BHYTpPEeHHeM pesbbon (TO eCcThr HapyXHOI'O KOHLA B
HallpakBJIeHUM OCHU TpyOH) . Kak [okas3aHO Ha ¢our.4, BHYTPeHHAs pe3b0a
23 BKIOUaeT B ceBd paAOOM ee KOHUOM, OJIM3KMM K KOHIY BXOIHOMU
YyacTM 22 KOHIla C BHYTPeHHeM pesb00oM, MHOXeCTBO IOBepxHoOCTel 231b
BllaOVH pPe3bO0H, IPOXOLANUX IlapalileJlJbHO ocu CL TpyOH ¥ MMEeKRINX
OOVHAKOBEM IMaMeTp. [JIBe wmiu ©OoJiee MHoBepxHocTeM 231b Bonagmu
BHYTPEHHeV pesb0OH 23, KOTOPHE pPaCHOJIOXKEHH HOaJiblle BCEeTO CHapyXM B
HallpaBJIEHUNM  OCHU TPyOHL, 1o CylleCTBY  MMET bopmy  GoOKOBOM

[IOBEPXHOCTY LUWJIMHIOpa. TO eCcThb, I[IOBepXHOCTUM 231b BonazuMH pe3b0E
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o0pas30oBaHEl BOKOBOM [IOBEPXHOCTBI UMJIMHIOPA, VMeKRMeT'o OChb,
coBlamawmyrn ¢ ockio CL 7Tpydu. IuybmMHa KaHaBOK pe3b0e paigoM C
HapyXHHM KOHIIOM BHYTpPeHHel pe3bOH 23 I[IOCTEeNeHHO YyMeHbIaeTCsa II0
HanpaBJIeHUI® K BXOIOHOWM YacTM 22 KOHIA C BHYTPEHHeM pe3b00oM BIOOJb
HamnpaBJleHus OCU TpyOH. Te M3 TI[OBEPXHOCTEeM BIaIMH BHYTPeHHeN
pesvbel 23, KOTOpPHE OTJIMYUalnTCd OT IoBepxHoCcTen 231b BHamuH
pe3s0e, o00pas30BaHE BIOJIL [IepudpepUr YCEeUueHHOTO KOHYyCca, IuamMeTp
KOTOPOM YyMeHbllaeTCHa IO Mepe IIPOOBMXEeHMS OT BXOOHOM dYacTu 22
KOHIla C BHYTPeHHel pe3b0ou.

[0068] TIloBepxHoCTM 13la BepmMH HapyXHOM pe3bdel 13, KOTOPHE
COOTBETCTBYKT IIOBepxHOCTAM 231b BHagMH BHYTPEHHeM pesblH 23,
IPpOXOOAT IMapaJijleJIbHO ocu CL TpyOH M MMeT OINMHAaKOBHM IMaMeTp. To
ecThb, IOBe uIu 0OoJiee MHoBepxHoCTeM 13la BepmlMH HapyXHOM pes3bdH 13,
KOTOPEHE pPacIllOJIOXKEeHE IaJjiblie BCEer'o CHapyXM, KaK OolIpenesyideTCcsa BIOOJIb
HallpaBJIEHUA OCH TPYOE, NPOXONOAT NapaJuleJibHO ocu CL TpyOHE M MMEKT
OIMHAKOBHM OuaMeTp. Kaxnmasda um3 noBepxHocTeM 13la BepmMH pPe3bOH
KOoaKCHaJlbHa IIO OTHOWEHMI K COOTBETCTBYKIEN IHoBepxHoCTH 231Db
BIIAaIVHE BHYTPEHHEN pes3bdbu 23 U uMeeT dpopMy OOKOBOM IIOBEPXHOCTU
UMJIMHIPA, VMeKmey  HeMHOT'O MeHbIMM OMaMeTp I[I0 CPaBHEeHMI C
nopepxHocTaMM 231b BonamuH pes3bOH. TakuM o060pasoM, B COOpaHHOM
cocTosaHUM oOBpasyeTcsa 3as3o0p C2 MexIy KaxXooM IIoBepxHOCTbi 131la
BepmMHE pPe3b0b UM COOTBETCTBYIIEM IIOBEPXHOCTLI 231b  BHaIMHEB
BHYTPEeHHelV pesbOe 23. Te M3 IOBEPXHOCTEN BEepPMMH HapPyXHOM peshbOH
13, KOTOpHEe OTJIMUalTCA OT IoBepxHocTeM 13la BepmmH pe3b0H,
oBpas30BaHE BIOOJL IepudepUM YyCeudeHHOTO KOHYycCa, IMaMeTp KOTopou
YMEeHBIIaeTCHd I[I0 Mepe I[IPOOBMXEHMS BHYTPh, Kak OIpPemeliseTCcHd BIOJIb
HallpaBJIeHUs OCU TpPyOEH.

[0069] Basop C2 co3maeTcd 3a CUeT Pa3HOCTHM OuaMeTpa OOKOBOM
IIOBEPXHOCTM LMJIMHIOPA, XapaKTepusyklel noBepxHoCcTH 13la BepmMH
HapyXHOM pes3bOH 13, ¥ IMaMeTpa OOKOBOM TIOBEPXHOCTM UWMJIMHIPA,
XapaKTepusyomelr OOoBepxXHOCTM 231b BOaaIMH BHYTPEeHHeM pes3spdu 23.
[Ipy COOPaHHOM COCTOSAHUM pPe3b00BOIO COeIMHEHMSA CpelHee 3HadeHMe
C2, Hamnpumep, Oojgeme O MrM U He Oojipme 900 MrM u  OojJiee
NPEenrouTUTEJIbHO He IHnpebBemaeT 500 MKM, XOTd DTO He MABJSAETCH
or'paHMUeHueM. CpellHee 3HaueHMe MCIOJIB3YyeTCss B HOaHHOM CJlydae IO

TeM Xe NIpMYMHaM, 4YTO M B CJydae 3aszsopa Cl.
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[0070] Kak pacCMOTpPeHO BHIIE, BTOpad YIUIOTHAKMAS TOBEPXHOCTH
24 BXOOHOM UYacTM 22 KOHIa C BHYTpPeHHeM pe3b00o¥ HaxXOOUTCH B
KOHTaKTe CO BTOPOM VYIJIOTHAKIEN HOOoBepxHOoCTh 14 xoHua 10 cC
HapyXHOM pes3b0oM B COOpPaHHOM COCTOSHMM. Te YyUdaCTKM BHYTPeHHeN
Nepudepnur BXOOHOM dYacTM 22 KOHIA C BHYTPEeHHeM pe3b0oM, KOTOPHE
OTINYAITCSA OT BTOPOM YIJIOTHAKIEN [IOBepXHOCTM 24 ¥ YyIOPHOU
IIOBEPXHOCTM 25, He KOHTaKTUPYIT C KOHIOM 20 C BHYTPeHHEeM pesbOon
B COOpPaHHOM COCTOSHUMU.

[0071] PaccrosHue L2 Mexny BHYTPeHHeM pesbOoM 23 ¥ BTOPOM
VIJIOTHAKIEN  YacThbo, M3MepeHHOoe B HalpaBJIeHUn ocu TPy OH,
HanpuMep, OPeOlNoudTUTeJIbHO B 1,5 pasza wmiau 0oJiee IIpeBHlaeT mar P2
pe3p0el. PaccToaHMe L2 oO3HaudaeT pacCTOAHME OT BHYTPEHHEeI'O KOHIa
E21 BTOpOoM YIUIOTHAKIEMN MNOBEPXHOCTM 24, HaxXOOAmMeMNCS B KOHTaKTe CO
BTOPOM YIUIOTHAKMEY IoBepxHOCTh 14 xoHua 10 C HapyXHOM pe3b0oH,
0O HapyXHOT'O KkoHLa FE22 BHyTpeHHeM pes3bOH 23, W3MepeHHOe B
HanpabJjleHUM ocCcK TpyOu. Mar P2 pe3p0OH oO3HavaeT PacCTOAHME MeXIy
IIOBEPXHOCTAMM HaTpPyXeHMs COCENHUX BHCTYIIOE BHYTpPeHHeM pe3b0H 23,
M3MEepeHHOe B HallpaBJIEHUM OCU TPYOH.

[0072] Kak paccCMOTpPeHO BHIEe, B pe3b0OOBOM CcoelIVMHeHMM 1 »OJs
CTaJlbHOM TpPyOH COTJIaCHO IMIpelCTaBJIEHHOMY BapMaHTy OCYIeCTBJIEeHUS
HapyxXHasa pesbOa 13 BRJKUaeT B cebd paOoOM C ee KOHIOM, OJIM3KMM K
BXOIOHOMN JacTHu 12 KOHIIa ¢} HapyXHOM pes3ndoi, MHOXeCTBO
noBepxHocTey 131b BHaaMH pesbOH, OPOXOOANMX DapalliesibHO ocu CL
TPpyOH ¥ MMeKIMX OOMHAKOBHM OMaMeTp. OTO YBeJIMUMBaeT TOJMUHY
CTeHKM BXOIOHOM uacTM 12 KOHIIa C HapPYXHOM pesnboM II0 CpaBHEeHUD C
BapMaHTaMM OCYHMeCTRBJIEeHVSA, B KOTOPHX BCe TIOBEPXHOCTM BIaIMH
HapyXHOV pes3bOe 13 pacrhoJioXeHH BIOJIbE KOHUUECKOM IIOBEpPXHOCTH,
IVMaMeTp KOTOPOM YMeHbNaeTCsa [0 Mepe OPOABMXEeHMS K BXOIHOM UYacTU
12 xoHIla C HapyXHOW pe3b0oi.

[0073] EcauM BCe IOBEPXHOCTM BIaOMH HapyXHOM pes3spdu 13
PacIlOJIOXKEeHEL BIOJIb KOHUUECKOM TIOBEPXHOCTH, IOJDKHO OHTH
IpelyCMOTPEHO TIIPOCTPaHCTBO Ha HapPyXHOM IIepudepUM BXOIOHOM UYacTU
12 xoOHIla C HapyXHOM pes3sb0oM, KaK [IO0Ka3aHO NYHKTUPHHEMU JIMHMAMM Ha
dur.3, naa obecrnedeHMS BO3BMOXHOCTM BHXOIa MHCTPYMeHTa, KOTOPHM
lepeMellaeTca, OyIOydM HaKJIOHEHHBM OTHOCUTeJIbHO ocu CL  TpyOH,

nmocjyie oBpas0oBaHMUA HapyxXHOM pes3bOn 13. HampoTuMB, e€CJM IIOBEPXHOCTHU
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131b BOamuMH pes3b0H PAOOM C KOHIIOM HapyXHOM pe3bbun 13, OIM3KUM K
BXOIOHOM uYacTM 12 KOHIlA C HapyXHOM pe3b0ol, MNPpOXOOAT IIapaJljielIbHO
ocu CL TpyOH M KMelT OIMHAKOBHM IMaMeTp, KakK B IIpeldCcTaBJIeHHOM
BapuaHTe  OCYWeCTBJIEHNUI, MHCTPYMEHT pPAOOM C  KOHIOM pe3b0H,
OIIM3KMM K BXOOHOMU J4acTu 12 KOHIIa C HapyXHOM pes3vbon,
lepeMellaeTCAa IapaluleJibHO ocu CL TpyOB; I[IO CyWeCTBY He TpebyeTcd
ofecrieuMBaTL HUKaKOe I[IPOCTPaHCTBO Ha BXOOHOM dYacTu 12 KOHIA C
HapyXHOV pesbboM IJja o0eclledeHMSa BOBMOXHOCTM BHXOHDa MHCTPYMEHTaA.
TaxkuMm obpasomM, IpedCTaBJIEHHHM BapMaHT OCYWeCTBJIEHNI
IpeloTBpallaeT yMeHbIIeHMEe TOJIIMHE CTEHKM BXONOHOM YacTu 12 KOHLA C
HapyXHOM pess0boON, BKJIOUAKIEN B ceb4a [IepPBYL YILJIO TH AR IO
IIOBEPXHOCTL 11, B pe3yjbTaTe UYeI'O IOBHIAETCH XeCTKOCThL BXOIHOMU
yacTM 12 KOHIla C HapyxXHoOM pes3bdol. 3To ofecneuuT YyJyudlleHre
YIUIOTHAKINUX XapaKTepUCTUK IO IeMCTBMeM BHYTPEHHEeI'O IaBJIeHUA.
[0074] B pe3b00OBOM CcoeOMHeHUM 1 IJId CTaJIbHOM TpPyOB COIJIACHO
IpeICTaBJIEHHOMY BapMaHTy OCYIEeCTBJIEHMS BHYTpPeHHAs pesbba 23
BKRJIOUaeT B ceBa pgaOoM C ee KOHLOM, OJM3KMM K BXOIHOM YacTu 22
KOHIla C BHYTpPeHHelV pe3b0oM, MHOXEeCTBO IMoBepxHocTeM 231b BIoaiuH
pes3b0H, NPOXOIANMX MHapaJiieIbHO ocu CL TpyOH M MMEmMX OIOVMHAKOBHIM
oIvaMeTp. O9TO yBeJIMUMBaeT TOJIMMHY CTEeHKM BXOOHOM UYacTM 22 KOHIa C
BHYTPEeHHelV pesbOoM [0 CpaBHEeHMI C BapMaHTaMM OCYMeCTBJIEHUSA, B
KOTOPEX BCe IIOBEPXHOCTM BIaOMH BHYTPEeHHeM pesbOs 23 pPacloJIOXEeHE
BIOOJIE KOHMUECKOM IIOBEPXHOCTM, MOMaMeTp KOTOpOoM YBeJMUuMBaeTCHd IO
Mepe TIPONBMXEHMS K BXOIOHOW YacTH 22 KOHIla C BHYTpPeHHel pe3b0oil.
[0075] EcauM Bce TIMOBEpPXHOCTM BIAaIMH BHYTPEeHHelM pesbOe 23
PacIiOJIOXEeHEL BIOJIb KOHNUECKOM IIOBEPXHOCTH, IOOJDKHO OBITE
IpelyCMOTPEHO MNPOCTPAaHCTBO Ha BHYTpPeHHeM HNepubepur BXOOHOM UYaCTU
22 KOHLIa C BHYTPEeHHel pesb0oM, KaK I[NOKa3aHO MNYHKTUPHHMMY JIMHUAMU
Ha ¢wur.4, 0jsa ofeclledeHMsa  BO3MOXHOCTM  BHXONaA MHCTPYMEHTAa,
KOTOPHEM TIIlepeMemaeTcs, OyOydM HaKJOHEHHHM OTHOCUTeJbHO ocu CL
TpyOH, M0CJe o0O0pa30BaHMA BHYTpPeHHel pesbOeH 23. HaopoTHR, eCciu
noBepxHoCTM 231b BHamuH pesbOH PSIOM C KOHIIOM BHYTPEeHHeW pe3bOH
23, OIM3KMM K BXOIHOM UYacTM 22 KOHILla C BHYTpeHHeM pe3b6ol,
OPpOXOOAT TMapajiyielbHo ocu CL TpyOH U MMelnT OIMHAKOBHIM IOMaMeTp,
KakKk B I[pelCcTaBJIeHHOM BapMaHTe OCYWEeCTBJIEHNSA, MHCTPYMEHT pPIAOOM C

KOHIIOM peBb@BI, OIM3KMM K BXOIOHOM 4YacTM 22 KOHIA C BHyTpeHHeﬁ
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pes3r00ol, IMepeMemaeTcCd HapaJljieslbHO ocu CL TpyOB; OO CymMeCcTBY He
TpebyeTCcsa obecrneunBaThb HUKaKoOe IpPOCTPAaHCTBO  Ha BHYTpPEeHHeN
nepudepr BXOIOHOM UYacTM 22 KOHIIa C BHYTpPeHHelM pe3p0oM 1OJid
obeclrieueHMs  BO3MOXHOCTM  BHEHXOOA  MHCTPYMEHTA. TakuM o0BOpasoM,
IpeICTaBJIEHHHEM BapMaHT OCYMEeCTBJIEHUMS [IpeldoTBpallaeT YyMeHbIIeHUe
TOJIIMHEL CTEeHKM BXOIOHOM dYacTM 22 KOHIla C BHYTpPeHHelM pe3b6ol,
BKJIIOYU anIen B cebda BTOPYIO YILJIO TH ARIY O [IOBEPXHOCTH 24, B
pe3yJbTaTe UYeTO IIOBHMAETCS XEeCTKOCTh BXOOHOM dYacTu 22 KOHLa C
BHYTPEHHeN pes3L0oi. 3TO obecreumT yIlydleHe YTLJIO TH AKX
XapaKTepUCTUK IIOI OeMCTBMEM BHEMHeTro IaBJIeHUA.

[0076] B pe3pboBOM coeaMHeHMM 1 IOJ8 CTaJlbHOM TPYyOH COTJIACHO
IpeICTaBJIEHHOMY BapMaHTy OCYHIEeCTRBRJIEHUS KaxIasd W3 HapyXHOoM U
BHYTpeHHel pesbd 13 um 23 obpasoBaHa OIHOCTYIIEHUATOM KOHUUECKOM
pespbo¥. TakuMm oOpasoM, IO CPaBHEHMIO C pes3bOOBHM COeOMHEHUEM C
KOMILJIEKTOM pesw0, o0pas30BaHHEM OIBYXCTYIIeHUaTEMA pe3sbamu,
pespboBOe coelMHeHMe 1 wuMeeT OOJBIYID TOJMHY CTEHOK, KOoTopas
MOXeT OBTE MCIOJIbB30BaHa IOJA KOMIJIeKTa pe3b0, B pesyjibTaTe UYero
ofecrieurMBanTCAa MHOOCTATOUHHE YYacTKM C IIOJHONPOOMIILHOM pe3b0oM.
910 ofecHneumMT MUHMMMBALNWIO CHWXEHUS IIPOUYHOCTHM IIPM pPacTsKeHUU
pPe300BOTO COEeOMHEHMs, UYTO TapaHTUPpyeT IOOCTATOUHYK IIPOYHOCTH
COeIMHEHUS .

[0077] TaxuMm oB0pasoM, OpelcCTaBJIEHHHM BapMaHT OCYMeCTBJIEHUS
ofecrieurMBaeT OOCTATOUHYID TOJIMMHY CTEeHKM BXOIHOM dYacTM 12 KOHIA C
HapyxXHOV pe3b0oi, Ha KOTOPOM Co3maeTcsd BHYTpPpeHHee VYIUJIOTHEHME, U
BXOIOHOM dYacTM 22 KOHIa C BHYTPeHHel pe3bbol, Ha KOTOpOM
coz3maeTcsa HapyXHOe VYIUJIOTHEHMe, B pe3yJjibTaTe UYelo YyJydlaknTCcsd
VIUIOTHAKRINME XapaKTepUCTHKM oI IOeMCTBMeM Kak BHYTPeHHeI'Oo, Tak U
BHEMHETO DaBJISHUN . Kpowme TOTO, IIPOYHOCTDL coeIMHeHUsd, B
YyacTHOCTH, IPOYHOCTE opu pacTsaKeHUN He yMeHbIlaeTCH, UTo
[IO3BOJIAET YIJIYUNUTL YIJIOTHAKIME XapaKTepUCTUKU.

[0078] Kpome ToOTO, B IpPelCTaBJIEHHOM BapuMaHTEe OCYMeCTBJIEHUS
noBepxHocTM 131b BHaIuMH HapyXHOV pe3bOH 13, BHINOJHEHHHE PAIOM C
ee KOHIOM, OJIM3KMM K BXOIOHOM dYacTM 12 KOHIa C HapyXHOM pe3bbowu,
uMelnT dopMy OOKOBOM IIOBEPXHOCTM LMJMHAPA C HEeMHOTO MeHbLINM
OIMaMeTPpOM II0 CPaBHEHMK C COOTBETCTBYKIMMM IIOBepxXHOCTAMM 231a

BepmMH BHYTpPeHHelM pe3b0u 23. TakuMm o0pas3oM, pPAIOoM C BHYTPEeHHUM
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KOHIIOM KOMILJIeKTa pe3b0 3a30p Cl Mexny HOoBepxHOCThK 131b BHOamuMHB
HapyXHOM pesbOH 13 M COOTBETCTBYKIEN MNOBEepPXHOCTBK 231la BepmMHH
BHYTPEHHeV pesbOH 23 CpaBHUTEJILHO Majl. KpoMe TOTO, IIOBEPXHOCTHU
231b BmaIMH BHYTpPeHHeM pe3bOH 23, BHIIOJIHEHHHE pPSAIOM C €& KOHIOM,
OIM3KYMM K BXOIOHOM YacTM 22 KOHILla C BHYTPeHHeM pe3b00ol, UMMeT
bopmy OOKOBOM MOBEPXHOCTM LIWMJIMHIPA C HEMHOTO OOJBIMM IMaMeTpPOM
[I0 CpPaBHEHMK C COOTBETCTBYKIVMM IIOBepXHOCTAMM 13la BepliMH
HapyXHOM pesbOH 13. TakuMm o0pas3oM, psaIoM C HapyXHBEM KOHIIOM
KOMILJIEKTa pe3bd 3azop C2 MexOy I[IOBEPXHOCThK 231b  BHaOMHE
BHYTPEHHeY pes3b0OE 23 M COOTBETCTBYKIEN [NOBEPXHOCTBK 13la BepHMHE
HapyXHOM  pes3bOH 13 CpaBHUTEJIbHO  MaJl. To eCcThb, COIJIaCHO
nIpencraBJIeHHOMY BapUaHTy OCYyIleCTBJIEHU I 3a30pPH Mexnoy
[IOBEPXHOCTAMM BepWMH pPe3bO0El M COOTBETCTBYKIMMM IIOBEPXHOCT AMU
BllaOMH pPe3bOE pAIOM C BHYTPEHHMM M HaPYXHBEIM KOHLIAMM KOMILJIEKTA
pesr6, 00pa30BaHHOTO KOHMUeCKMMM pesbbaMyu, MeHblIlle 3a30p0B B
OOBUHEIX KOHCTPYKLUMAX. [0 MHEHMIO aBTOPOB HACTOAWero Hu300peTeHud,
BHOOP IaHHOM KOHCTPYKUMM oOOecCleunuT yBeJIMUeHMe TOJIIMHEL CTEHOK,
KoTopasd MOXeT OHBTbH MCIOJb30BaHa IJIS BXOOHOM dYacTM 12 KOHIA C
HapyXHOV pe3b00¥ M BXOOHOM UYacTM 22 KOHIla C BHYTpPpeHHelM pesnLOol.
3T0 ofecHneumMT OOIOJIHUTEJIbHOE YJIYUlleHMe YIJIOTHAKIUX XapaKTepUMCTUK
OO IeMCTBUMEeM BHYTPEHHeT'O M BHENHEeTO OaBJIeHUM.

[0079] B 1mpencTaBJIEHHOM BapMaHTe OCYIeCTBJIEHMSA VYIIOpHAad
IIOBEPXHOCTL 15 BHNOJHeHa Ha Tople koHIa 10 ¢ HapyXHOM pesbdon
PAIOM C OCHOBHOM uYacThi 30 cTaJbHOM TpyOw. KoHel 20 ¢ BHYTpPEeHHeN
pe3pboi BKJDUaeT B cedd VIOPHYID HOBEPXHOCTL 25, COOTBETCTBYIOIYIO
YIIOPHOW TOBepxHOCTM 15 koHUIla 10 C HapyXHOM pe3bbor. IIOCKOJIBKY
YIIOPHEIE IIOBEPXHOCTM 15 M 25 HaxomATCHA B KOHTakKTe IOpyl' C IOPYI'OM B
CcOoOpaHHOM COCTOSHUM, OHUM MOTYT CJYXUTb B KadeCTBe CTollopa IJisd
OTpaHUUYeHMsa BBMHUMBAHMA KOHUa 10 C HapyXHOM pes3bboM B KoHel 20 C
BHYTpPEeHHel pes3bpbo¥. KpoMe TOTO, YIOPHEE TOBepxHOoCTM 15 wm 25
BHIIIOJIHEHH C BOBMOXHOCTLI 0O0pa30BaHMA OCEBOW CHMJH, OOYCJIOBJIEHHOU
3aTAIMBaHMEM pPe3bO0B, BHYTPU COEOVHEeHUS.

[0080] CorJlacHO npencTaBJIeHHOMY BapMaHTy oCyleCcTBJIEHUSA
KOMILJIEKT pe3b0, COCTOAMUM M3 HaPYXHOM ¥ BHYTpeHHeM pes3sd® 13 wu
23, ¥WMeeT QOpMYy JIACTOUKMHA XBOCTa M MMeeT M3MeHAKIYKCI MNUPUHY

BUTKOB prese OHL. B OAaHHOM KOHCTPYRKIMNA B CO@paHHOM COCTOAHNIM
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[IOBEPXHOCTHY HaT'pyXeHMSA HaxOoOATCHA B KOHTakKTe IOpyl' C IOpyI'OM, U
[IOBEPXHOCTHY BEPULMH pPe3b0OH UM I[IOBEPXHOCTM BIaOMH pPe3b0H HaxXOoOATCH
B [IJIOTHOM KOHTakKTe, obecrieunBad xXopoumune YILJIOTH AR/ E
XapakKTepUcTUukn. EcCiaM [ocamouHble IIOBEPXHOCTM TakKXe HaxXOOATCA B
KOHTakTe »OpyI' C IOpyToM, KoIIga cCcoedMHeHMe koHIa 10 C HapyxXHOM
pe3vbor M KoHUa 20 BHYTPeHHeM pesbbol OyIeT 3aBeplleHO, BCE BUTKHU
pPe3b0 I[IPOUHO IpuilelaldT OPpYID K OPYITY, UYTO LOOIOJHUTEJIBHO YJydllaeT
VIUIOTHARIVE XapaKTepPUCTUKNA .

[0081] Kaxnmasda u3 IIepBOM M BTOPOM YIUIOTHAKIKMX UYacTel MMeeT
TaKOM «3arlac» [0 OpWJIeTlaHMD (MM BeJMUMHY HaTfara), UYTO IIepRBHE
VIUIOTHARINME [HOBepxXHOCTM 11 m 21 M BTOPHE YIUIOTHAKIME IIOBEPXHOCTHU
14 nmu 24 HaxomAaATcd B ILJIOTHOM KOHTakKTe C JOOCTAaTOUHEM KOHTAKTHHM
yCWUJMeM BIOJIb BCeM OKPYXHOM Iepubepur B COOpPaHHOM COCTOSHUM MOJIA
obecrieueHmsa LOCTAaTOUHEX YILJIO TH AN X XapaKTepUCcTUK .
COOTBETCTBEHHO, eCI¥ paccTosgHMe MexOoy IIepBO¥ U/MUJIM  BTOPOH
YILJIO TH ARIIVMM 4acTAaAMA " pes3bboBOM JacTheo, M3MepeHHOoe B
HaIpaBJIEHUM OCHU TPyOH, CJMIIKOM Majlo, CTelleHb HaTsaTa IIepBOW M/Wiau
BTOPOM YIJIOTHAKMMX UYacTel MOXeT BHS3BaTh BHXOI BHYTPEHHeM pesbOH
23 M3 KOHTAKTHOTO B3aVMMOIEVCTBMA C  HapyXHOM pe3bbomn 13,
IPUBOOAMMUM K CHMXEHUI I[IPOYHOCTM pPe3b00BOTO COeIMHEeHMS pPAaIoM C
KOHILlaM pesb0.

[0082] B IpencTaBJIEHHOM BapMaHTe OCYIIEeCTBJIEHU I
IpenycMOTpeHo paccTogHue L1 Mexnoy pesn0oBOM UYacThio UM IIepPBOM
VIJIOTHAKMEN dYacThl, M3MepeHHOe B HalpaBJIeHUMM OCKU TpPyOH, IJA
IpelOoTBpalleHUsa CUTyaluu, IOpM KOTOPOM KOHTAKT MeXOy JI[IepBHEMU
VIUIOTHAKIYMKY IHOoBepxHOoCTAMM 11 m 21 M KOHTAKT MexIOy HapyXHOM U
BHYTpPeHHel pes3spbamu 13 u 23 oTpuUllaTeJIbHO BJIMAKT IPpyI Ha »OpyTra.
KpomMe TOTO, B HacTosAlleM M300peTeHUM I[IPeOyCMOTPEHO paccTosHue L2
MeXIy pPe3b00BOM YaCThl M BTOPOM YIJIOTHAKIEW UYaCTbl, WM3MEepeHHOEe B
HamnpaBJIeHUM OCU TpyOH, OJA NOpedOoTBpalleHUs CUTyalluy, IIPpU KOTOpOu
KOHTaKT MexXlOy BTOPEMM YIUJIOTHAKIMMM TIOBepxXHOoCTAMM 14 mu 24 wm
KOHTAKT Mexny HapyXHOM u BHYTpeHHeV  pe3bOamu 13 17 23
OTPULATEJILHO BJMAKRT IOpyl' Ha IOpyra. Hanpmmep, paccrogHuda L1 m L2
B 1,5 paza wim O6oJiee MNpeBHMAKRT COOTBETCTByKIMe marm Pl wmu P2
pPe3L0H. Clie) obecreumuT npenoTepalleHue CHUXEHU A [IPOYHOCTHU

pGSBGOBOI‘O COeIIMHEHNMA BCJIeOCTRBIE BeJIMUVMH HaTATr'a HepBOﬁ n/mnn
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BTOPOM YIIJIOTHAKIUX UYacTel.

[0083] IllpenmouTUTeJIbHEHE BapMaHTE OCHOBHBIX KOMIIOHEHTOBR OyIOyT
IpuBeleHE HUXE .

[0084] (Pe3bbH)

Kak paccMOTpeHO BHIIE, pPAOOM C BHYTPEHHMM KOHILIOM KOMILJIEKTA
pe3pb, OolpeneljiseMEM BIOOJIb HalpaBJIeHMI OCHK TPYOH, MMeeTCHd 3a30p
Cl wmexny TnoBepxHoOCThK 131b BHaIMHH HapyXHOM pe3bOH 13 u
COOTBETCTBYKIIEN [NOBEPXHOCTBI 231la BEpPIMHE BHYTPeHHENM pes3bOe 23.
PamoM C HapyXHBIM KOHLIOM KOMILJIEKTa pPe3bd, olIpelesigieMsM BIOJIb
HallpaBJIeHMA OCKM TpyOH, co3maeTcsa 3a30p CZ2 MexXOy I[IOBEPXHOCTHBI
131la BepHNMHH HapyXHOM pe3bOH 13 ¥ COOTBETCTBYKIEN IOBEPXHOCTHBIO
231b BIIaOWHE BHYTpPEeHHeN pPe3b0H 23. 3a30pH Cl u C2
IPedlIOUTUTEJIEHO 3alalTcsa B COOTBETCTBUM C HeKPYIUIOCTBEL (MK
IIPOM3BOACTBEHHEIM  HOOIIYCKOM) (M 0OBaAJIBHOCTLIO) BHYTPEHHETO U
HapyXHOT'O KOHIIOB pesbO0OBOM YacTM, OIpelelISeMHX BIOJb HalpaBJIeHUSI
ocu TpyOH. KpyIJIOCTE B 3HAUUTEJILHOM CTeleHM BapbUPyeTCcsa B
3aBUCUMOCTM OT, HalpuMep, HapyXHOoT'O IMaMeTpa CTaJlbHOM TpyOH,
3HaUeHMAd TOJIIMHE CTeHKM, MaTepuaja, crnocobta M3TOTOBJIEHUA U
opyrux daxkTopoB. OIHaAKO KPYyIJIOCTH, Kak IIpaBUJIO, COCTaBJIAeT He
MeHee 5% M He 0OoJjiee 50% m OoJjiee HNPenlouTUTEJIEHO He MeHee 10% m
He ©OoJjiee 30% oOT BHCOTH (MM palMaJIbHEIX pPa3MepoB) IIOBEPXHOCTU
HaTpyxXeHrsa ©OoJiee HUMBKOTO U3 IIOJHONPOOMILHOTO BHCTyIa HapyXHOM
pe3bbH 13 U NOJHONPOOMIILHOTO BHCTYIIA BHYTPEeHHeM pes3b0nl 23.

[0085] BrICOTa BHICTYIIOB pPe3b0H M KOHYCHOCTL pPe3b0bH pe3b00BOM
JacTM He OI'PaHMUeHH KaKuUMU-JIMOO OIpeNeJIeHHEMM 3HadeHMsAMM. BEICOTa
BHICTYIIOB pPe3b0B M KOHYCHOCTE pPe3b0OE MOI'yT OBTH CKOPPEKTUMPOBAHEH,
HanpuMep, B COOTBETCTBUM C HAPYXHBEIM IMaMETPOM ¥ TOJMMHOWM CTEHKU
CTalbHOM TpyOH. ECIM CcoeOMHEeHMe MCIOJb3yeTCd IOJIS CTaJIbHEX TpyO
0Ji9 He(@THAHEX CKBaXWH, BECOTa BHCTYIIOB pe3bOH MOXET, KakK IIpaBWIIO,
HaxoOUTkLCA B Ouanasz3oHe or 0,8 MM nmo 3 MM. EcCiIM coelVHeHMe
MCIIOJIE3YeTCa IJIA CTaJIbHEX TpyO OJd He@TAHEX CKBaXMH, KOHYCHOCTH
pe3LBE MOXeT, KakK I[IpaBMUJIO, HaXOIMTLCS B IManasoHe oT 1/21 1no
1/4.

[0086] Ecim pe3pboBad YacTb o0Opas3oBaHa BUTKaMM pPes3bOH C
bopmMoOM JlaCcTOUKMHa XBOCTa, KaXOull M3 YyIJIOB OOKOBOTO HaKJIOHA

IIOBEPXHOCTU Hal'PyXeHNA n IIoCcagoyuyHOM IIOBEPXHOCTU MOXeT I10
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NPakTUUECKUM COOOpaXeHMAM COCTaBJIATH He MeHee -31° m wmeHee 0°,
XOTHd BTO He ABJAeTCHd Ool'paHMdeHMeM. [lo coobOpaXeHUAM, CBA3aHHBEM C
TEXHOJIOTUMUHOCTEI, 0Oo0oJiee MNPeAlOoUTHUTENIBHO, eCJdM KaXOBEM U3 YIJIOB
BOKOBOTO HaKJIOHa IIOBEPXHOCTM HaTPyXeHMS U IIOCAaOOUYHOM IIOBEPXHOCTHU
MOXEeT HaxXOOWMTbCA B OMarnaszoHe oT -16° mo -2°. VYron ©GOKOBOTO
HaKJIOHAa [IOBEPXHOCTHU HaTrpyXeHUd u yT'OJI BDOKOBOTO HaKJIOHAa
IIO0CalOYHOM [OBEPXHOCTM HeOoOS3aTeJIJbHO HOOJDKHH OHTH OIMHAKOBHMIU.

[0087] (BHYTpeHHUN " HapyXHHIM OvaMe TPHL Pe3r00BOTO
COoenIMHEHUS IJId CTaJIbHOM TpyOH)

[IpencTaBJIEHHHN BapUaHT OCYyIleCTBJIEHU I B OCODEHHOCTH
MCIIOJIb3YeTCd 0JIA Pe3b00BEIX COeOVHEeHUN YTOILJIEHHOTO THIIa,
IIOJIYYTOILJIEHHOTO THUIIa M C MaJlo¥ pPasHOCThI IMaMETPOB IJS CTaJIbHOM
TPYOH, B KOTOPHBX Pa3HOCTL HapyXHOT'O IOMaMeTpa KoHLa 20 cC
BHYTPeHHel pesbBoM U HapyXHOTO IMaMeTpa OCHOBHOM dYacTu 30
CTaJIbHOM TpyOBl  MaJa. Kak paccMoOTpeHO BHIIE, B pe3b00BOM
COeIVMHEHUN 1 0JIS  CTaJIbHOM  TpyOH  COIJIAaCHO  IIpPelCTaBJIeHHOMY
BapMaHTy OCyMeCTBJIEHUSA HapyXHHM OMaMeTp KoHLa 20 C BHYTPeHHeHN
pe3nboi cocTaBJigseT He 0OoJiee 108% oT HapyXHOT'O IMaMeTpa OCHOBHOM
yacT 30 cTaJbHOM TpyOH. B UYaCcTHOCTM, B pPe3bOOBHX COeOMHEHMAX
YTOIUJIEHHOTO THIla ¥ IIOJIyYTOIIJIEHHOTO TMIIa C MEeHBIVMM Pa3HOCTAMA
HapyXHHX »OMaMeTpOB koHIla 20 Cc BHYTpeHHel pespdoM UM OCHOBHOMU
yacTy 30 cTaJbHOM TpyOH HaAPYXHBEM IMaMeTp KkoHIa 20 C BHYTPeHHeN
pe3rboi cocTaByigeT He 0OoJjiee 104% OT HapyXHOTO IMaMeTpa OCHOBHOM
yactu 30 cTajdpHOM TpyOH. HIWKHMM Opelesl OJIS BHYTPEHHEeTO IMaMeTpa
pPe3E00OBOTO CcoelMHeHMA 1 (TO eCThb BHYTPeHHeI'O IMaMeTpa koHua 10 c
HapyXHOM pesb0oM) MOXeT OpeAdCTaBJIATL CoOOM, HalpuMep, [OIPOXOIHOM
nuaMeTp SPEC 5CT corslacHO cTaHmapTam API.

[0088] (VmjoTHAKIME YacTH)

OOpMEI M pas3MepH IIepBHX YIUIOTHAKIMX HOoBepxHocTenw 11 m 21 wu
BTOPEIX VYIIJIOTHAKMMX MHOoBepxHoCcTeM 14 m 24 He OT'paHMUEHH KaKUMMU-—
JNMOO KOHKPEeTHHEMM 3SHadeHMAMM. B BepTUKAJIBEHOM CeUYeHUM pe3b00BOT0
coeIMHeHMsa 1 (TO eCThb CeUeHMM, IIOJIydeHHOM pa3pe3aHueM COeOMHeHM
IO IIJIOCKOCTHM, comepxXamel ocb CL TpyOH) OpodMiIb KaXIoW U3 IIePBHX
VILJIO TH AKX IOBEepPXHOCTEN 11 u 21 u BTOPBIX YILJIO TH AN X

noeepxHocTe 14 m 24 MoxeT OHBTL OOpa30BaH MOpPAMOM JIMHUEM, »OyTou,
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YaCTUYHBM DIJINTICOM VI [JIaBHOM BHIITYKJIOM JIMHVEN W nx
KoMOMHalen .

[0089] (PaccTogHMe MexXOoy pe3b00BOM UYacTbid U YILJIOTHLIOMEN
JacThio)

Kak paccMOTPeHO BHIIE, eCJIM pPacCTOoSHMEe MexOy I[IepBOM u/Uiu
BTOPOM YIUJIOTHAKIMMM YacTaAMM U pPe3b00BOM UYacTbl, W3MepeHHOe B
HaopaBJIEHMM OCHU TpyOH, CJMIIKOM MaJlo, CTelleHbL HaTATra IepBOoM u/Wianu
BTOPOM YIUIOTHAKIMX UYacTel MOXeT BE3BAThb BHXOO BHYTPeHHelM pe3bOH
23 ¥®3 KOHTAKTHOTO B3auMMOIOEMCTBMA C HapyXHOM pe3pbor 13, dUTO
MOXeT IIPUBECTM K CHMWXEHMIO I[IPOUYHOCTM pPe3b00BOIO COEOMHEHUS pPAIOM
C KOHLaMy pesbOoBOM YacTu. C ydeTOM D2TOTO paccTodgHue L1 Mexdy
Pe3b00OBOM UYAaCTbID U IIepBOM YIJIOTHAKIEM UYacTblo, M3MEepeHHOe B
HamnpaBJIeHUM OoCKu TpyOH, M paccTogHMe L2 Mexny pe3bB0BOM UYWaCTb U
BTOPOM VYIJIOTHAKNIEN UYacThilo, M3MepeHHOEe B HalpaBJIeHUM OCU TpyOH,
IPpedlIoUTUTeNSIEHO B 1,5 pas3a wmimu 0oJiee IIPEeBHIAIT COOTBETCTBYKIINME
maru Pl m P2 pes3pbb, XOTS OHM MOTYT BapbMpPOBATBHCH B 3aBUCHMMOCTH,
HalpMuMep, OT HapyXHOT'O OMaMeTpa WM TOJIIMHE CTEHKM pe3b00BOIO0
COeIMHEHNSA 1. [Io coobpaxeHUAM, CBA3aHHEM C 3aTpaTaMM Ha
M3TOTORJIeHVe M yrmobcTBoM oOpameHMsa, paccTosgHmMsa L1 m L2 MOTYyT He
foJjlee ueM B 5 pasz MNpeBHIMATHE COOTBEeTCTByIMe marm Pl m P2 pe3b0H.

[0090] (llpemesl NOPOYHOCTM HNIPM PAaCTIXEeHUM II0 OKPYXHOCTHU
KOHIIEBHX YacTel KOHIla C BHYTPeHHel pes3nLbol)

[lpemesl MOPOYHOCTM IIPM PAaCTIXEeHUMM IO OKPYXHOCTM KOHIIEBEX
yacTelm kKoHIa 20 ¢ BHYTpeHHel pe3bboM MoxeT ObBTh YBeJUUeH,
HalopuMep, I[ocpelcTBOM 00pa®oTKM HOPOTME yCTaJIoOCTM. Hamnpuwmep,
openeJ IOPOYHOCTM IIPM  PacTIXeHVM II0 OKPYXHOCTM Ha  BTOpOMU
VILUIOTHAKRmEN IoBepxHocTu 24 koHula 20 ¢ BHYTpPeHHelM pe3bnbon
OpenrnouTUuTeJIbHO YBEeJIMUeH, IO MeHblleM Mepe, Ha 5% u BoJee
NPEenIouTUTEJIEHO yBeJiMdeH Ha 10% wmiam 0OoJiee OTHOCUTEJIBHO IIpeledia
IIPOUYHOCTHU TIPU PACTSXEeHUM OCHOBHOM uacTM 30 CcTaJlbHOM TpyOH.

[0091] (BapmaHTH)

HecmoTpss Ha ToO, dYTO OBJI ONMCAaH BapMaHT OCYIEeCTBJIeHUd,
HacTodAmlee PacCKPHEHTHe M300peTeHrd He OTPaHMUYEHO  BHIIEONMCAaHHHBM
BapMaHTOM OCYIECTBJIEHVSA, W BO3MOXHE pPa3JIMUHEE MOOIMOUKALMM 0es
oTxXola OT eTro CymHOCTM. Hanpumep, Kak I[Iokas3aHO Ha our.5 um 6,

KOHell C HapyXHOWM pe3b0OoM MM KOHell C BHYTpPeHHel pe3b00M MOXeT
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BKJIUATL B CcebsS HOCOBYK UacTh.

[0092] our.5 mnpemcTaBasgeT coboM yBeJMUeHHOEe BepTUKaJIbHOe
CedeHMe OIIpelejifeMOTO BIOJIE HalpaBJIeHMS OCU TpyOH, BHYTPEHHETO
KOHIla pPe3b00BOTO COeOMHEHMS 2 IOJiS CTaJIbHOM TpyOH B COOTBETCTBUU
c Pa3HOBUIHOCTEIO BHIIEONMCAHHOTO BapraHTa OCyIeCTBJIEHUA .
Pe3b60BOe COeOMHeHMe 2 IOJ8 CTaJlbHOM  TpyOH  OTJIMUYaAeTCHd  OT
Pe300BOTO CoenMHEeHUA 1 s CTaJIbHOM TPy OH COTJIaCHO
BHIIEONIMCAHHOMY BapMaHTy OCyMeCTBJIeHUMS TeM, dYTo KoHeu 10A ¢
HapyXHOV pes3b00oM BKJOUAeT B CceOi HOCOBYK UYacThb 16.

[0093] Kak nokaszaHO Ha OGur.5, HocoBas YacTb 16 pacloJioXeHa
B OIpenesiieMOV BIOJIb HallpaBJIeHMS OCKU TpyOH, CcaMOM BHYTpPeHHeN
YacTM BXOIOHOM dYacTM 12 KOHIA C HapyXHOM pes3pbor. HocoBas dYacThb
16 pacrnojioxeHa MexOy I[IOBEePXHOCTBIO KOHILEeBOM uacTu koHua 10A cC
HapyXHOV pes3bBoM M [IepBOM YILJIOTHAKIEN IIOoBepxHOCThi 11 koHula 10A
C HapyXHOM pespBo¥. XoTA »TO He IIOKaszaHO, YIOpPHAas IIOBEPXHOCTE,
aHaJIoOTMYHasa  YIOPHOM IOBEPXHOCTM II0  BHIIEONIMCAHHOMY  BapMaHTy
OCylleCTBJIEHUSA, MOXeT OHTHL  BHIIOJIHEHA Ha  OlpelesiieMbxX  BIOJIb
HamnpaBJleHUsa OCM TpyOH, HaAPyXHEX Topllax koHIa 10A C HapyXHOM
pe3vbo mM kKoHUa 20A Cc BHYTpeHHeM pes3bdol,; B ajlbTepHaATUBHOM
BapMaHTe MOXHO He BHIIOJIHATL HUKAKUX YIIOPHHX IIOBEPXHOCTEM.

[0094] B coOpaHHOM COCTOSHMM HapyxXHas Iepudpepmus HOCOBOM
yacTM 16 He HaxXOOIMTCA B KOHTakTe ¢ koHuoM 20A C BHYTPEeHHeN
pe3b6o¥. BHIOJHeHMe HOCOBOM dYacTu 16 Ha KoHUe 10A C HapyXHOM
pe3pboi obeclneumBaeT IIOBHIIEHME XECTKOCTM BXOIHOM UYacTu 12 KOHLA
C HapyXHOM pe3bboM. 3STo o0ecneumMT HOOMNOJIHUTEJILHOE YJIyulleHHue
VIUIOTHARIKX XapaKTepUCTUK 100 IeVCTBUEM BHYTPEHHeI'O OaBJIEHUS.

[0095] Oour.6 mnpemcTaBsgseT coboM yBeJMUeHHOe BepTUKaJIbHOe
cedeHMre OINpPenesyigseMOTO BIOJIbE HalpaBJIeHUS OCU TpyOH, HapPyXHOTO
KOHIla pPesb00BOTO COeOMHEeHMs 3 IJiS CTallbHOM TpyOE B COOTBETCTBUU
c Pa3HOBUIHOCTLIO BHIIEONIMCAaHHOTO BapraHTa OCyIMeCTBJIEHUA .
Pe3b60BOe CcoeOMHeHMe 3 IOJ4 CTaJIbHOM  TpyOH  OTJMUYAEeTCHS  OT
Pe3sB00BOTO coennHeHUA 1 s CTaJIbHOM TPy OH COTJIaCHO
BHIIEONIMCAHHOMY BapMaHTy OCYMeCTBJIEHUMS TeM, dYTo KoHeun 20B ¢
BHYTPEHHe) pesb00oM BKIIOUaAeT B Cce®a HOCOBYK UYacThb 26.

[0096] Kak rnokaszaHO Ha OUI'.6, HOCOBas YacTb 26 pacloJIOXeHa

B OIpeleJigseMOV BIOJIb HANPAaBJEHMS OCKH TPYOH, CcaMOM HapyXHOM UYacTu
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BXOOHOM YacTM 22 KOHILla C BHYTpeHHeM pes3pboM. Hocorad dYacTbe 26
PacIoJjioXkeHa MexOy BTOPOM YIJIOTHAKIMEM MHOBEepPxXHOCTbI 24 KoHIa 20B cC
BHYTPEHHeY pes3sbpbOoM ¥ YIOPHOM MHOBEepPXHOCThEI 25 xoHuma 20B cC
BHYTpeHHeM pesbbolt. TO ecTh, YIOpHas IOBEPXHOCTHL 25 BHMOJIHEHa Ha
KOHIle HOCOBOM YacTu 26.

[0097] B coOpaHHOM COCTOSHMM YIIOPHas IIOBEPXHOCTh 25 KOHIA
20B Cc BHYTpeHHel pe3p00M HaxXOOMUTCHA B KOHTaAKTe C YIOPHOM
IOoBepXHOCTEI 15 koHUa 10B C HapyXHOM pe3b00M aHaJIOTMUHO YIIOPHOM
[IOBEPXHOCTHA 1o BHIIEOIIMCAaHHOMY BapMaHTy OCYIIEeCTRBJIEHUS, HO
BHYTPEHHSAA TIepudepur HOCOBOM dYacTM 26 He HaxXOIOUTCS B KOHTAaKTe C
KoHUOM 10B C HapyXHOM pes3b0oM. BHIIOJHEeHMEe »OaHHOM HOCOBOM UYacTu
26 Ha koHUe 20B C BHYTpeHHel pe3bboM o0ecHeuuT I[IOBHIIEHUE
KECTKOCTM BXOOHOM UYacTM 22 KOHILA C BHYTPeHHeM pe3bboi. 39To
OBecCleunT OOIOJIHUTEJIbHOE YJIIyulleHMe VYIUIOTHAKRINX XapaKTepUCTUK 10
IOeViCTBMEeM BHeNHeI'o IaBJIeHUd.

[0098] [lpeneJsi HOPOUYHOCTM IIPM PaCTAXEHUM IO OKPYXHOCTU
BXOOHOM UYacTM 22 KOHIla C BHYTpPeHHel pesbpdoM, BkJwUawmel B cedd
HOCOBYI YacCThb 26 M BTOPYH YIJIOTHAKIYI HOBEepPXHOCTE 24 koHLa 20B cC
BHYTPEeHHeM pe3b0ol, MOXeT OHTL YBeJIMUeH, HalpuMep, II0CPeldCcTBOM
06paboTKM MNPOTUMER YCTaJIoOCTM. IllpelelJ] MNPOYHOCTM IIPU pPacTSKEeHUM II0
OKPYXHOCTM B  HOCOBOWM UYacTu 26 U Ha BTOPOW  YIJIOTHIWOMEN
[IOBEPXHOCTHM 24 NOpedlouTHUTeJIbHO YyBeJIMUueH, II0 MeHblel Mepe, Ha 5%
u 0O6oJlee MNPEenlouTUTEJIbHO YyBeJudeH Ha 10% wmam ©oJiee OTHOCUTEJIBLHO
openejia MIPOYHOCTHM IIPU PaCTIXEHVM OCHOBHOM UYaCTM CTaJIbHOM TPYOH.

[0099] dur.5 wm 6 TIOoKa3HEBalT BapMaHTH OCYIECTBJIEHUS, B
KOTOPEIX HOCOBas UYacThb BHIIOJHEeHa Ha KOHIe C HapyXHOM pesbLdol Wiu
Ha KOHIIe C BHYTpPeHHeM pe3bdor. OmHako HOCOBHE UYacTUM MOTYT OHTbL
BHIIIOJIHEHEl KaK Ha KOHIle C HapyXHOM pesbdol, Tak M Ha KOHIe C
BHYTPEHHeV pesbOom.

[0100] HecMoTpa Ha TO, UYTO HMKaKas YIOPHas IIOBEPXHOCTL He
BHIIIOJIHEHA Ha  KOHIIEBOM UYacTM KOHIIAa C HapyxXHoOM pes3bdol 10
BHIIEOIIMCAHHOMY BapMaHTy OCYIMEeCTBJIEeHNA, YIOPHasd I[IOBEpPXHOCTHL 17

MOXeT OHTEL BHIIOJIJHEHaA Ha KOHIEBOM dYacTu KkoHIa 10 <C HapyXHOU
pe3LbOM, Kak Iokas3aHo Ha our.7. Konen 2°C C BHYTPeHHeM pes3bOou

BRJIOUAET B celbs VYIOPHYHD IIOBEPXHOCTE 27, COOTBETCTBYHIYI YIIOPHOM
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noeepxHocTr 17 koHuUa 1°C ¢ HapyXHOM pes3pdol. B cob®paHHOM
COCTOSHMM YIOpHas I[IOBepXHOCTL 17 xoHuUa 10 ¢ HapyXHOUM pe3bbomn
HaxoIUTCs B KOHTakKTe C VYIOPHOM M[NOBEPXHOCThBI 27 KoHuUa 20 cC
BHYTPEHHeY pes3b0oM. VYIOpHas I[IOBEPXHOCTL, aHaJlOTMYHas YIOPHOU
[IOBEPXHOCTH II0 BHIMEOIMCAHHOMY BapMaHTy OCYWEeCTBJIEHUSI, MOXeT OHTb
BHIIIOJIHEHA Ha TOPILEBOM IIOBEPXHOCTM KOHIa 1°C C HapyXHOM pe3n0on
pPAODOM C OCHOBHOM 4YacCcThl CTaJlbHOM TpPyOH, WJIM MOXeT OHTL He
IpedyCMOTPEHO HMKakoM MOoHmoOHOM  YIOPHOM I[IOBEPXHOCTM. YIOpHAas
IIOBEPXHOCTL KOHIIAa C HapyXHOM pe3b00M MOXeT OBTbH BHIIOJIHEHA Ha
OOHOY MM 00eMxX M3 KOHIIEBOM YaCTM KOHIa C HapyXHOM pe3bboM M ero
TOPLEBOM IIOBEPXHOCTM PSAOOM C OCHOBHOM UYacThbl CTaJIbHOM TpyOH.
KoHell ¢ BHYyTpeHHel pe3b0ol BKJIoOUaeT B ceBsa YIOPHYK IIOBEPXHOCTH
W YIIOPHEIE [IOBEPXHOCTH, COOTBETCTBYyKIME YIIOPHOM (—BIM)
IIOBEPXHOCTU (-sAM) KOHIlA C HapPyXHOM pes3bOol.

[0101] B BHIIEONMCAHHOM BapMaHTe OCYUeCTBJIEHUSA  KOMILJIEKT
pespd COCTOMT M3 BUTKOB pesbOH Cc ©GopMOM JlaCTOUKMHA XBOCTA;
OOHAaKoO KOHUTYpaLumnsa KOMILJIEKTA pe3eb He orpaHMYeHa STUM.
HampuMmep, Kak IIOKa3aHO Ha ¢(ur.8, HapyxHad pe3sdba 13A (13) wu
BHYTPEHHAA pesbba 23A (23) MOTYT npencTaBJIATh cobon
TpallelUMeBUOHEE pe3b0eH. XOTH 5TO He IIOKa3aHO, B IaHHOM BapuaHTe
OCyWeCTBJIEHMSA HapyXHad pesbba 13A (13) Takxe BKJIOYaeT B cebd
PAOOM C BHYTPEHHMM KOHIIOM, OIpelesigseMelM BIOJIb HallpaBJIEHUS OCHU
TpyOHI, MHOXECTBO IOBEPXHOCTEN BIIaOVH pPe3b0H, IIPOXOIOAMMX
napajjiejjbHo ocu CL  Tpy®el U MKMEnIMX OIMHAKOBHM IMaMeTp, u
BHYTPEHHAA pe3bba 23A (23) BrJIOUYaeT B cebd paOoM C HapyXHBEM
KOHIIOM, OIpeneJjiseMEM BIOJIB HallpaBJIEHMS OCU TpPyYyOH, MHOXeCTBO
IIOBEPXHOCTENW BHAAMH pesbOH, MNIPOXOOAMUX HapaJlyieslbHO ocu CL TpyOH
Y MMelKmMX OOMHAKOBHN OMaMeTp.

[IPVIME PE

[0102] Hnsa omnpenejeHusa 300eKToOB OT pe3b00BOTO COEOMHEHUS
OJ8 CTaJIbHOM TpyOH COIJIaCHO HACTOSAMEMY PaCKPHTUILD M300peTeHUsa OBUI
IpoBelleH aHalln3 Ha OCHOBe ULUMOPOBOI'O MONEJIMPOBAHUA I[IOCPENCTBOM
MeTOoa KOHEUHHX DJIEMEHTOEBR OJIS YIPYIOILIaCTUUYeCKUX Tel.

[0103] <YcCJoBMA MCIHTaHUI>

Kak mokaszsaHO Ha ¢ur.9, MOIeJIb pPe3b00OBOTO COeOMHeHMda IJid
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CTaJIbHOM TpyOH, MCHOJbL3yeMas B aHaJlMze YIPYTOILJIaCTUUeCKUX TeJl
MeTOIOM KOHEUHBIX 2JIEMEHTOB, BKJIOUaJa B cebsa BHY TP EHHIK
YVILIOTHAKIYI YacTb, COCTOAMYKD M3 IIepPBHX YIJIOTHAKIMX IIOBEPXHOCTEN
11 n 21, HapyXHYKD YIUIOTHAKRIIYI YacTh, COCTOMAMYyK M3 BTOPHX
YVILIOTHAKMKX IIoBepxHocTer 14 um 24, YyIOOPHYKD YacThb, COCTOANYIRD U3
YIIOPHEIX IIOBEepPXHOCTEN 15 nu 25, u HOCOBYK JacThb 26,
IpedyCMOTPEHHYD MeXIy HapyXHOM VIJIOTHAKIEN YacThl M YIIOPHOMU
JacTe. Momesu OpMMepa I[I0 MU300peTeHMI U CPaABHUTEJIBHOT'O IIPUMEpPA,
OIIMCAaHHOTO HWXe, MMEJIM OIMHAKOBYK 0a30BYyK KOHCTPYKLMDO.

[0104] MoneJib OwlIa cosmaHa IoCcpencTBOM [IpYMeHeHM A
TeXHUUECKUX PeleHuNr I[1I0 HacCTOofdlleMy PacKpPHTUID M300peTeHusa IOJ4
Pe3rB0BOTO COeIMHEHMa, MMeKlel'0 OaHHYKn ©0a30BYK KOHCTPYKLMILD, Tak,
yToBH OHa MpencTaBJisjia cofoM npuMep 10 u300peTeHMio. To eCTh, Kak
noxkasaHo Ha ¢ur.10, pgmoM C HapyXHBEIM KOHIIOM KOMILJIEKTa pe3b0,
orpelesigeMbIM BIOOJIbB HallpaBJIeHMHA OCKUM TpPpyOw, IIOBEPXHOCTHU BIlaIuH
BHYTpPeHHeV pe3bOe 23 U COOTBETCTBYKMME IIOBEPXHOCTM  BEePMUH
HapyXHOM pe3bOH 13 OPpOXOOWUIM HapajuieJlbHO ocu CL  TpyOu. KpowMme
TOTO, XOTHA HDTO He I[I0KaszaHO, PAIOM C BHYTPEHHMM KOHIIOM KOMILJIEKTAa
pesrb, onpenejiseMHM BOOJIbE HalpaBJIEeHMS OCUM TpyOH, IIOBEPXHOCTHU
BIIaIVMH HaAPYXHOM pPesbOu 13 M COOTBETCTBYKIME IIOBEPXHOCTU BepIMH
BHYTPEeHHeV pesbOe 23 NPpOoXOoOWJIM MapajulesibHO ocu CL TpyOu. ToJmmHa
CTEeHKM BXOIOHOM UYacTK KOHIla C HapyXHoM pe3pbo¥ cocTaBJasajla 6,11
MM, ¥ TOJIIMHA CTEeHKM BXOIHOM UYacCTM KOHIlA C BHYTPeHHelM pe3ndon
cocTaBJaana 7,19 mM.

[0105] B mnpumMepe 1[I0 M300peTEeHMI PaCCTOSHMEe MexOy HapyXHOM
pe3pbot 13 © BHYTPEeHHeM YIUIOTHAKIEN YacTbio, M3MEepeHHOe B
HalpaBJIEHMM OCHM  TpYOEH, B IBa paszsa [OpeBHIAJIO mar pPe3b0H.
PaccTosgHMe MexXIy BHYTpPpeHHeM pesbbol 23 U HapyXHOM VYILJIOTHIOMER
JacThl, W3MEpeHHOe B HallpaBJIEHUM OCKH TpPyOH, TakXe B OBa pasa
IIPEeBLIIAJIO Wall pe3bLOH.

[0106] Brula co3DaHa MoOIeJb, MMelmas BHIIEONMCaHHYH 0a30BYVID
KOHCTPYKUMID, OJI KOTOPOM He OHJIM IIPpMMeHeHB TeXHUUeCKMre pelleHUS
[I0 HaCTOAmMEMY PAaCKPHTHI M300peTeHusa, UYTOoOH OIPOUIJLINCTPUPOBATHE
OBBUHOE TeXHUUYECKOE pemeHne nJisg CpaBHEHUHA (CpaBHUTEJILHEM
nprMep) . KOHCTPYKIMSA OINPeneliIdseMOoTl'o BIOJIb HallpaBJIEHUS OCU TpPyOH,

HapyXHOT'O KOHILa MO IIeJIr CPaBHMUTEJIEHOT'O IIpruMepa IIOKazaHa
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OYHKTUPHEMM JIMHUMAMM Ha ¢our.l10. B MoOOeaM CpaBHUTEJIBHOTO IIpUMEepa
TOJIMMHA CTEeHKM BXOIOHOM UYacTHM KOHIIAa C HapyXHOM pesbOoM cocTabJidlla
4,98 MM, ¥ TOJIMHA CTeHKM BXOIHOM UYacCTM KOHIlA C BHYTpPeHHelN
pe3pboy cocTaBaayla 5, 98 MM.

[0107] VYcjoBMA HCOHTaHUM, oO0mMMe OJA OpHMepa 10 M300peTeHU’o
¥ CPpaBHUTEJILHOT'O IIpUMepa, TaKOBH:

- PasmMepH cCcTaJbHOM TpyOe: 14 [O0OVMOB] (355,06 wmM), 115
[oyHT/ Oy T] (171,139 x1/M) (MpM HOMMHAJIEHOM HapPyXHOM OUaMeTpe
¢355,6 MM M HOMMHAJILHOM TOJIIMHE CTEHKM, cocTabjsawomen 20, 63 MM)

- Kijacc [OpOYHOCTM CTajlbHOM TpyOH: Q125 B COOTBETCTBUM CO
CTaHIapTaMu APT (yrJjiepomucTasd cTaJjib s TPYOHBIX U30eJImmn
HedTellpOMEICJIOBOT'O COpTaMeHTa, olpenejssgeMasd API 5CT, C OpenejioM
TeKydecTH, COCTaBJIAKIMM 125 THCAY QYHTOB Ha KB. OoOMM (862 H/mMm?))

- QdopMa ¥ pas3MepH pesbOH: QopMa JacTOUKMHa XBOCTa (CM.
dur.11); mMpMHa  BHCTYIIOB pe3b0OH M IKMpMHa  KaHaBOK  pesbOH
M3MEeHAKTCA BIOOJIb HallpaBJIEHUSA BBUMHUMBAHMA,; 3a30pPH MMETCA MeXIOy
IIOBEPXHOCTAM BeplMH HapyXHOM pes3bOE ¥ [IOBEPXHOCTAMM  BIAIMH
BHYTPEeHHeV pesbOh ¥ MeXOy I[I0CAaIOUHBIMM IIOBEPXHOCTAMM B COOpaHHOM
COCTOSHMM,; BEICOTAa BHCTYIIa Pe3b0OH COCTaBJAeT OPpUOIM3UTEJIEHO 2 MM,
mar pe3sOE cocTaBJageT 8,47 MM, KOHYCHOCTE pPe3bOE COCTaBJISET
1/10; omHozaxomHad pesbba

- PaccrTogHMS MexIy Pe3b0OBOM UYacThbi M BHYTPEHHEM U HapyXHOM
VIJIOTHSAMYMMMY YacTsaMM: 19 MM

- IIJMHa HOCOBOW UYacTH, MU3MepeHHas B HallPaBJEeHUM OCH TPyOH:
20 MM

[0108] <MeTon OlLIeHKM>

B aHalM3e MeTOIOM KOHEUHHX 3JIEMEHTOB IOJIA YIPYTOILJIaCTUUeCKUX
TeJ oJs Kaximon ns3 MomeJie¥  uMeJl  MeCTO KOHTAaKT YIIOPHEIX
IIOBEPXHOCTEW (UTO 0©O3HadaeT, UTO YIOPHHE MOoBepxHoCTM 15 wm 25
opujeralu IOpyD kK IpyTry) M MMeJIO MecTO »OajlbHellee BBMHUMBaHME Ha
0,001 mioMa (0,0254 MM) B HapaBJIeHUA ocu TPYOH, "
IocjlefoBaTEJIbHO IIPUMEeHAJIOChH MOIOeJIMpOoBaHMe KoMOMHALMM HaTpPy30K
COTJIaCHO MCHHTaHui Series A 10 cTaHmapty ISO 13679: 2002
(moBTOpPAKIEECH VICTIEITaHue non Harpy3Kou oT BO3IOelCcTBUA

BHYTPEHHETIT'O OaBJIEHWA n BHeIIHEeTI'O IOaBJIeHMA I1pn TeMIlIepaType
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M  HaAPYXHEX  YIIJIOTHAKIMX

CpaBHMBaJ’IM MMHVIMaJIbHEIE 3HadYeHMA KOHTaKTHOTI'O
IIOBEPXHOCTAX

IIpr STOM OTHOCUTEJIEHEE BEJIMUYMHEI

OBLIIN VCIIOJIBE 30BAHE I10 OTHOIIeHUIO K SHa4UYeHWID IOJIA CPaBHUTEJIEHOT'O
opuMepa, KOoTopoe OBUIO BHpPaxXeHO kKak enuHMua (1). PesyiabTaTe
aHaJM3a IIokazaHe B Tabimue 1.
[0109] [Tabmmua 1]
CpaBHUTEJI b HBI [Ipumep 0o
HavmMeHOBaHUE p p p
npumMep nsobpeTe HUD
ToJsuMHa CTEeHKM BXOIOHOM UYacTU KOHLA C
. . 5,98 7,19
BHYTpeHHelN pes3bBoun [MM]
ToJsuMHa CTEeHKM BXOIOHOM UYacTU KOHLA C
. . 4,98 6,11
HapyXHOU pesbboun [MM]
BHyTpeHHAA
MU HMMAaJIbHOE BHaueHUe YILJIOTH AKlla 4 1 1,3
KOHTAKTHOTO YCUJUS B JacThb
YIUIOTHEHUM B Ipollecce HapyxHasa
adHaausa ISO Series A* YIJIOTH siolla st 1 2,4
yacThb

*OTHOCUTEJILHEE

IOJIA CPaBHMTEJIBHOI'O IIpVMMeEepa,

[0110] Kak

BHYTPEeHHNX WM HapYXHEIX

IIOKasaHo

SHadUeHMA IIOKa3aHE

B TabJiuie

I1IO0 OTHOIEHMI K 3HA4YEeHMIO

1, KOHTaKTHHE

YIIJIOTHAKIMX IINTOBEPXHOCTAX

KOTOpoOe IIpedCTaBJIEHO KakK 1.

YCUIINA

npuMepe

MSO@peTeHMIO 3HAUUTEJILHO OOoJiblle KOHTAKTHEIX yCI/L]IMIZ Ha BHYTPEHHUX U

HapyXHEIX VYIIJIOTHARINMX TIOBEPXHOCTAX B CPaBHUTEJIEHOM IIpMMepe. 3TO

ITeMOHCTprpyeT TO, UWTO B peBBGOBOM COoeIMHEeHMM IJIS CTaJlbHOM pr@bl

COIJIaCHO HacTodmeMy paCKPETHMIO MBO@pGTeHMH TOJIIMHA CTEHOK BXOIOHOM

JacTM KOHILIa C Hapymﬂoﬁ pe3b6017[ 17 BXOIHOM JacTuM KOHILa C

BHYTpPEeHHeM pe3b0oi OoJiblle COOTBETCTBYIMEY TOJMMHLE IJS OOBUHOTO

YPOBHA TeXHUMKHM, dTo IIpmBOIOUT K XOopoumrM YIIJIO THAKIMVIM

XapaKRTeprMCTMKaM IIon OelMCTBMeM BHEMHEeIO M BHYTPEHHETI'O OaBJIeHUN .
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$OPMYJIA MBOEPETEHNA

1. Pe3pboBOe coelIMHeHMe IJIS CTaJlbHOM TpyOH, BKJILUAIEN B
ceba TpyOUuaTEM KOHEll C HapyXHOM pe3b0oM U TpyOuaTHM KOHeIl C
BHYTPEHHeV pes3b00M, IOIpM 3TOM TpyOduaTHM KOHEel] C HapyXHOM pesbOon
1 TpyOuaTHM KOHel] C BHYTPEHHeM pe3b00M COeIMHEeHH [OIPpYM BBUHUMBAHUU
KOHIla C HapyXHOM pesbOoM B KOHell C BHYTPeHHel pesbbol, IpM 2TOM:

KOHell C BHYTPeHHel pe3b00M MMeeT HapyXHEM OMaMeTp, KOTOPHM
cocTaBJgeT MeHee 108% oT HapyXHOTO IMaMeTpa OCHOBHOM YacCTH
CTaJIbHOM TpPyOH,

KOHell C HapyXHOM pe3b0oM BKJUaeT B cCcebs, HauMHaAsg OT €TI0
KOHILIEBOM YacCTM I[10 HalpaBJIEHMIO K OCHOBHOM dYacCTU CTaJIbHOM TpyOH,
BXOOHYI UYacCTb, BKJIOUAKIYI B cebd NepByL YIUIOTHAKIYK IOBEPXHOCTL,
HapyXHYIO pres3v0oy, oOpasoBaHHY OINHOCTYIIeHUaTOM KOHUUYECKOM
prespbo¥, M BTOPYH YILIOTHAKIYK NOBEPXHOCTH,

KOHell C BHYTpeHHeM pe3bOol  BKJOUaAEeT B ceba  IIepBYD
VIUIOTHAKIYID  [IOBEPXHOCTh, COOTBETCTRYHIIYID II€PBOM  YILJIOTHIIIEN
[IOBEPXHOCTM  KOHIA C HapyxHOM pesbdol, BHYTPEHHIK  pe3b0y,
00pasoBaHHYID OOHOCTYIIEHUATOM KOHMUECKOM pe3n00ol, COOTBeTCTBYIIEN
HapyXHOV pesbde, U BXOOHYH UYacTh, BKJIOUaKMyl B cebsa BTOPYD
VIJIOTHAKIYD  TOBEPXHOCTH, COOTBETCTBYKIYID BTOPOM  YIJIOTHAKMEN
IIOBEPXHOCTM KOHIla C HapyXHOM pe3b6ol,

B co®paHHOM COCTOSHMM II€pPBHEe  YIJIOTHAKIME  IOBEPXHOCTU
HaxoOaATCsa B KOHTakTe MOpyD' C IPYyTOM, ¥ BTOpPHEe YILJIOTHAKIMINME
IIOBEPXHOCTM HaxXOOATCHA B KOHTaKTe OPYID C IPYyTOM,

YacTb HapyXHOM pe3bOH, pacHoJIOXeHHas pSOoM C ee KOHIIOM
BOIM3M BXONOHOM UYaCTM KOHIIa C HapyXHOM pe3bboM, BKIOUaeT B cebdd
MHOXECTBO I[NOBEPXHOCTEMW BINaIWMH pPesbOH, MNPOXOOAMUX HapaJlJieJIJbHO OCHU
TPpYyOH U MMEKMUX ONWMHAKOBHIM IMaMETP, U

YaCcTb BHYTpPeHHeM pe3b0H, pacHoJIOXeHHas pAaIoM C ee KOHIIOM
BOMM3M BXOOHOWM UYaCTM KOHIla C BHYTpPeHHel pes3b0o¥, BKJIOUaeT B cedd
MHOXECTBO I[NOBEPXHOCTEMW BHNaIWH pPes3sbOH, NPOXOOAMUX HapaJlJieJIJbHO OCHU
TPpyOH ¥ MMEKMMUX OINVMHAKOBHIM IMaMETP.

2. PespboBoOe coeIMHeHMe IJIS CTaJlbHOM Tpy®w 1o 1n.l, B
KOTOPOM:

KOHell C HapyXHOM pe3b00M [OONOJIHUTEJILHO BKJOUaeT B cedd

YIIOPHYIO IIOBEPXHOCTE, BEIIIOJIHEHHYO Ha KOHLIeBOM JacTM I/I/I/IJ'H/I
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TOPLEBOM  TIOBEPXHOCTH, HaxomAameMcsa paOoM C  OCHOBHOM — UacCTbio
CTaJIbHOM TpPyOH,

KOHell C BHYTpPeHHelM pe3b00M HOOMNOJHUTEJBEHO BKJIOUaeT B cedd
YIIOPHYID IIOBEPXHOCTL, COOTBETCTBYKIYI YIIOPHOM MNOBEPXHOCTM KOHIA C
HapyXHOV pe3bboi, u

B CcoOpaHHOM COCTOSHMM COOTBETCTBYIIME YIIOPHHEE IIOBEPXHOCTHU
HaxXoOATCHA B KOHTaKTe OPYyT C IPYyTOM.

3. PesnboBoe coeIMHeHMe IJIS CTaJIbHOM TpyOH o m.l mim 2, B
KOTOPOM KOHell C HapyXHOM pe3b00M IOOMNOJHUTEJNBLHO BKJUaeT B cebd
[IepBYy HOCOBYK YaCTh, PACIOJOXEHHYID MeXOy IIOBEPXHOCTBLI KOHIIEBOMU
YyacTM M IepBOM YIJIOTHAKIMENM I[IOBEPXHOCTBI KOHIIA C  HapyXHOMU
pe3bbon.

4., Pes3spboBOe cCcoeOMHEeHMe MOJIS CcTajJlbHOM TpyOH 1o JoboMy U3
n.n.1-3, B KOTOPOM KOHell C BHYTPeHHeM pe3b00¥ OOINOJHUTEJILHO
BKJIIOUaeT B cebg BTOPYKR HOCOBYK UYacThb, PACIOJOXEHHYID MeXIY
TOPLIEBOM  [IOBEPXHOCTLIO, COOTBETCTBYKIEN  TOPLEBOV IOBEPXHOCTH
KOHIIa C HapyXHOM pesb00o¥, HaxoOAmMeMNCcS PpPSIOM C OCHOBHOM UYacCTbhlo
CTaJbHOM TpyOH, ¥ BTOPOM VYIJIOTHAKIMIEN MNOBEPXHOCTLI KOHIlA C
BHYTpPEeHHel pesbOol.

5. Pes3spboBoOe coeIMHeHMe OJIS CTaJbHOM TPyOH IO JiodoMy U3
n.n.l-4, B KOTOPOM KOMILJIEKT pe3b0, BRJIOUaALINUM B cedd HaAPYXKHYO
pe3eby ¥ BHYTPEHHKKD pes3bpdy, UuMeeT OQOpMYy BUTKa pPe3bOH B BUIE
JJacTOUKMHA XBOCTa, U MMPUHA BUTKAa Pe3LOH M3MeHSeTCHa BIOJbL XoIa
pe3b0H.

6. PesnboBoe CcoedMHeHMe IJIS CTaJIbHOM TpyOH I[I0 JOOOMYy U3
n.n.1-5, B KOTOPOM KOMILJIEKT pe3b0, BRJILUaLINMM B ced®d HapPYyXHYO
pe3pdy UM BHYTPEHHKD pe3bdy, vMeeT QopMy OIOHO3AaxXOOHOM  WMJINU
IBYX3aXOIHOMW pes3bLOH.

I[Io DOBepeHHOCTH
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