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BEJUITEK Oﬁﬂ(DHJII[ COJIOHIHC o
AT (CH)
(57) MW soOperenne oTHOCHTCS K 3aTpyOHOMY Oapbepy, BBINOIHEHHOMY C BO3MOMKHOCTBIO Pa3MellleHHs

Ha BHEIIHEH MOBEPXHOCTU CKBAXXMHHOW TPyOYaTO METaNTMUECKOW KOHCTPYKLHMH IJIsi 00ecredeHUst
30HAJIBHON M30JISIMU B 3aTPyOHOM MPOCTPAHCTBE B CKBAKHHE, COIEPKAIIEMY KOJIBIIEBOE IIPOCTPAHCTBO,
00pa3oBaHHOE TMEPBOH pPa3KUMHOM METAUTMUECKOM MY(PTOBOH 4YacThl0o M BTOPOH pPazKUMHOM
MeTajinyeckod My(TOBOW HacThlo, NpUYEM NeEpBas paPKUMHAs MeTajuinueckas MyQroBas 4acTb
MMEET BHEIIHIOI MOBEPXHOCTh, BBHIIOJHEHHYIO C BO3MOXKHOCTBIO OOpAalIeHUs! B APYTYIO CTOPOHY OT
BHEIIHEH MMOBEPXHOCTH CKBAXHHHOH TpyO4aToil METayTMUecKOW KOHCTPYKIMH, a BTOpas pa3KHMHas
MeTajinyeckass My(QToBas 4acTh MMEET BHEUIHIOI IIOBEPXHOCTb, BBIMOJIHEHHYIO C BO3MOXKHOCTHIO
oOpamieHnss K BHEUTHEH IMOBEPXHOCTH CKBOKHHHON TpyOuaToil METAIIMUeCKOH KOHCTPYKIMH, HpH
pa3MeIIeHNH BOKPYT CKBXKWHHOM TPyOUaTOi METaIUINIECKOH KOHCTPYKIMH, ITPUIeM 3aTpyOHbIN Oapsep
JIONOJIHUTEIIbHO COIEPKUT MEPBbI BHYTPEHHUI KOJIBLIEBOU YIUIOTHUTEIBHBIHN AIEMEHT, PACIOI0KEHHbBIN
Ha BHEITHEW MOBEPXHOCTH BTOPOH PAaKMMHON METaIIIMYECKOH My(TOBOH YaCTH M BBINOIHEHHBIN C
BO3MOXXHOCTBIO CO3/IaHMS YIUIOTHEHUS] MEX/y BTOPOH pa3KUMHON METaUINIecKOi My(TOBOI YacThIO U
CKBO)KHHHOU TPyOYaTOH MeTalsIMyeckoll KOHCTpyKuuei. M300peTeHne Takke OTHOCUTCS K CKBaKUHHOM
CHUCTEME W CIocO0y pa3MemIeHHus 3aTpyOHOTO Oaphepa Ha BHENIHEH ITOBEPXHOCTH CKBAaXHHHOU
TpyOUaToil MeTa/NIN4eCcKoil KOHCTPYKIIMH, CMOHTHPOBAHHON M3 TPyOUaThIX YacTel WIIM COSMHEHHMS IS
obecrieueHuns 30HaJIbHOM U30JISALUH B 3aTPyOHOM NPOCTPAHCTBE B CKBAKUHE.
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3ATPYBHBIN BAPLEP
E21B 33/12, E21B 33/127

Hacrosmee wu3o0pereHne OTHOCHTCS K 3aTpyOHOMY Oapbepy, BBIIOJIHEHHOMY C
BO3MOJKHOCTBEO ~ pa3MeEIIeHHs] Ha BHEINHEH IOBEPXHOCTH  CKBAXHHHON  TpyOuaToif
METAJUINYECKOH KOHCTPYKLHMH Uit  00eCredyeHus 30HAJbHOH M3O0JSIIUM B 3aTpyOHOM
NPOCTPAHCTBE B CKBakWHE. M300peTeHne Takke OTHOCHTCS] K CKBXXHMHHOM CHUCTEMe B Croco0y
pa3MereHusi 3aTpyOHOTO Oaphepa Ha BHEIIHEH TOBEPXHOCTU CKBAKUHHOW TpyOUaTOid
METAJUINYECKOH KOHCTPYKIMH, CMOHTUPOBAHHOH M3 TPyOUaThIX 4acTel WM COEAMHEHUS IS
obecrieueHnst 30HAIBHON U30JISLUH B 3aTPYOHOM MPOCTPAHCTBE B CKBAJKUHE.

3arpyOHbIe Oapbepbl PAclOIOKEHbl B CKBAKWHE KaK 4YacThb CKBAXHMHHOW TpyOuaTon
METAJUINYECKOH KOHCTPYKLUH AJisi OOeCHevueHHs] 30HAJbHON H30JSLUN MEXAY CKBAKHMHHON
TpyOUaTOl METaJUINYECKOH KOHCTPYKLHEH M CTBOJIOM CKBAXKHHBI HJIM JPYrodl CKBOKMHHOU
TpyOUaTOl MeTaJUIMYeCKOW KOHCTPYyKLHMel. Metananueckuil 3aTpyOHBIH Oapbep COOEpIKHUT
Pa3KUMHYI0 METAUTMYECKYI0 My(]Ty, KOTOpas yCTAaHOBJIEHA Ha BHEINHEH IOBEPXHOCTH
CKBAXXHHHON TpyO4WaTOH MeETaJuIM4eCKOW KOHCTPYKLUH TIIyTeM [PHBAPUBAHHUS KOHLIOB
Pa3KUMHOU METAJTMYECKOH My(pThl HETIOCPEACTBEHHO K BHEINHEH MOBEPXHOCTH CKBAKUHHOM
TpyOUaTOl METaJNTMYeCKON KOHCTPYKLUH WJIM TNyTeM NPUBAPUBAHMS KOJbLA K CKBAXXUHHOMN
TpyOUaTOl METAIUINYECKOH KOHCTPYKLHUH U OOXAaTHA Pa3)KMMHOW METaJUTMYeCKOW My(Thl Ha
kojble. OQHAKO MpU CBapKe CYLIECTBYET PUCK M3MEHEHMs! CBOWMCTB MaTepHalia CKBaKMHHOM
TPyOUaTON MeTaUTMUECKOH KOHCTPYKIMH WJIM CBOHCTB MaTepHaia pa3KMMHON MeTajuIn4ecKOn
MY(TBI, TAaK YTO MPOLECC CBAPKH BBI3BIBAET MPOTEKAHUE MPU Pa3KUMAHUU 3aTpyOHOTO Oaprepa
3a CYeT MOBBIIICHUS aBJICHUS B 3aTPYOHOM Oapbepe H3HYTPH.

3amauell HACTOSILEro H300pETEeHHs SIBISETCS MOJHOE WIM YaCTHYHOE YCTPaHEHHE
BBIIIEYKA3aHHBIX HEJOCTATKOB M MW3BbSHOB MPEAUIECTBYIOLIErO YPOBHA TEXHUKU. bounee
KOHKPETHO, 3amauedl sBISETCS CO3JaHHe YJIYYLIEHHOTO 3aTpyOHOro Oapbepa, KOTOPBIHA
UCKJIFOYAeT PHUCK TOTO, YTO TPOLIECC CBAPKH TOBPEIUT T'€PMETU3HUPYIOMIYIO CIOCOOHOCTH
3aTpybHOTO Oapbepa.

BrleynomMsiHyTBIE 3a71a41, @ TAKXK€ MHOTOYMCIIEHHBIE PYrHe 3aa4i, IPEUMYILILeCTBa U
MPU3HAKU, OYEBUIHBbIE W3 HIKECIEAYIOLIErO ONUCAHUSA, BBINOJHEHbl B PELIEHUU COIJIACHO
HACTOSIIEMY U300PETEHHIO ¢ MOMOIIBIO 3aTPYOHOTO Oapbepa, BBHITIOJHEHHOTO ¢ BO3MOMKHOCTBIO
pa3MeleHHs] Ha BHEIIHEH MOBEPXHOCTH CKBAXMHHOHN TPyO4aTON METAIUIMYECKOH KOHCTPYKLHH
s o0ecrieueHHst 30HAJIbHON U30JISILUH B 3aTPYOHOM MPOCTPAHCTBE B CKBAKUHE, COMEPIKAILETO:

- KOJBIIEBOE TMPOCTPAHCTBO, OOpPa30OBaHHOE TEPBOM PA3KUMHOW METaJUIMIECKOM
My(TOBOH 4HacCThIO U BTOPOH PazKMMHON METAIUINYECKOH MYy(TOBOW 4YacThIO, IPUYEM IEpBast

pa3’KuMHasd MCTAJLTUYICCKAaA My(I)TOBaSI HaCTb UMECCT BHCIIHIOKO NMOBEPXHOCTDH, BBINIOJIHEHHYHO C
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BO3MOJKHOCTBIO OOpaIlleHus] B IPYryl0 CTOPOHY OT BHEUIHEH MOBEPXHOCTH CKBAXKHHHOM
TpyO4UaTOW METaJUIMYeCKON KOHCTPYKLHH, a BTOpas pPa3KUMHAs MeTaJundeckass My(QToBas
94aCTh UMEET BHEIIHIOK MOBEPXHOCTD, BBIITOJHEHHYIO C BO3MOYKHOCTBIO OOpAIleHUs] K BHEIIHEH
MOBEPXHOCTH CKBOKWHHON TPyOUaTOH METaJUNTM4eCKOW KOHCTPYKLHUH, NPU Pa3MEIIeHUH BOKPYT
CKBXHHHOM TpyO4aToil MeTaNTN4eCKOH KOHCTPYKLIUH,

npudeM 3aTpyOHBIH Oapbep MTOTOJHHUTENBHO CONEPIKUT MEPBBIN BHYTPEHHUN KOJIBLIEBON
VIUIOTHUTENBbHBIN 3JIEMEHT, PACIOJIOKEHHBIM HAa BHELIHEW MOBEPXHOCTH BTOPOU Pa3KUMHOMU
METAJUINYECKOH My(TOBOM YacTH W BBINOJHEHHBIH C BO3MOKHOCTBIO CO3JIAHUS YIJIOTHEHHS
MEXIY BTOPOH pa3KMMHOM MeTaJuIn4ecKOH My(TOBOH YacThl0 M CKBAXMHHOW TpyOuaToOh
METAJUTUYECKON KOHCTPYKLUEH.

BrleynomsiHyTBIE 3a71a41, @ TaKK€ MHOTOYMCIIEHHBIE APYrHe 3a1a4i, IPEUMYIIeCTBa U
MPU3HAKU, OYEBUIHBbIE W3 HIKECIEAYIOLIErO ONUCAHUSA, BBINOJHEHbl B PELIEHUU COIJIACHO
HACTOSIIEMY U300PETEHHIO ¢ MOMOIIBIO 3aTPYOHOTO Oapbepa, BBHITIOJHEHHOTO ¢ BO3MOKHOCTHIO
pa3MeleHHs] Ha BHEIIHEH MOBEPXHOCTH CKBAXMHHOM TpyO4aToil METAITHYECKOH KOHCTPYKLHH
s o0ecrieueHHst 30HAJIbHON U30JISILUH B 3aTPYOHOM MPOCTPAHCTBE B CKBAKUHE, COMEPIKAILETO:

- KOJBLIEBOE MPOCTPAHCTBO, OKPYKEHHOE KOXKYXOM, MPUYEM KOXKYX HMEET IMEpPBYIO
BHEIIHIOK MOBEPXHOCTh, BBITIOJIHEHHYIO C BO3MOKHOCTBIO OOpAIleHUs] B JPYTyH0 CTOPOHY OT
BHEITHEH TOBEPXHOCTH CKBAXXUHHOW TPyOUATON METAJUTMYECKOW KOHCTPYKLIMHU, U BTOPYIO
BHEIITHIOKO [TOBEPXHOCTb, BHIMOJHEHHYIO C BO3MOKHOCTBIO OOpAIeHUs K BHEIIHEH TOBEPXHOCTH
CKBOKUHHOUM TPyO4aTON METaNTM4eCKONd KOHCTPYKIUU, TIPU pa3MelleHnn 3aTpyOHoTro Oaphepa
BOKpPYT CKBXHHHOH TpyO4UaTOH MeTaNINueCKO KOHCTPYKLINH,

npudeM 3aTpyOHBIH Oapbep MOTIOJHUTENBHO CONEPKUT MEPBBI BHYTPEHHUN KOJIBLIEBON
VIUIOTHUTENBHBIA  3JIEMEHT, pACHOJIOKEHHBIH HAa BTOPOM BHEIIHEH MOBEPXHOCTH U
BBIMIOJIHEHHBIM C BO3MOKHOCTBIO CO3AAHUSI YIJIOTHEHUS] MEXKAY KOXYXOM M CKBa)XHHHOHN
TpyOUaTON METAJNTNIeCKON KOHCTPYKIHEH.

Koxyx MOeT comepaTh NEpPBYI0 Pa3’KUMHYI METaJUIMYECKYI0 MY(TOBYIO 4acTb H
BTOPYIO Pa3KMMHYI0 METAJUTHIECKYIO MY(TOBYIO HacTh, MPUUEM NepBasi BHEIIHSS TOBEPXHOCTD
KOXKyXa SIBJISIETCS BHEIIHEH MOBEPXHOCTBIO MEPBOH Pa3’)KMMHON MeETaJUTMYeCKOH My(TOBOM
4aCTH, a BTOpas BHEIIHSAs MOBEPXHOCTb KOXKyXa SIBJISIETCSl BHELIHEH MOBEPXHOCTBIO BTOPOH
Pa3KUMHOU METATUYECKOU My()hTOBOH YaCcTH.

Kpowme Toro, Ko)kyx MOXKET UMeTh (JOpMy TOPOUAA.

Taxoke, KO)KyX MOKET ObITh BBITIOJHEH KaK OJJHA J1ETaJb.

Taxum 06pa3om, KOKYX MOXKET OBITh BBITIOJHEH KaK €IMHOE LIEJIOE.

3arpyOHbIii Oapbep MOKET ObITh THAPABINYECKH Pa3’KaThIM 3aTPYOHBIM OapbepoM.
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I'mnpaBnudecku pazxatblii 3aTpyOHBIN Oapbep MOXKET OBITh pa3kaT THAPABINYECKON
TeKy4el cpenoil I3HyTPH CKBAXKWHHON TPyOUaTON METAIITIMUECKOH KOHCTPYKLIHH.

Takum oOpasom, 3aTpyOHBIH Oappep MOXKET He OBITb MEXaHHMYECKH pPa3iKaTbhIM
3aTpyOHBIM OapbepoM, HampuMep, ¢ UCTIOIb30BAHHEM XPANIOBOTO MEXaHN3Ma.

Kpowme Toro, kaxnas u3 nepBod pa3KMMHOHM MeTaTHuecKOi MyQTOBOI 4acTH U BTOPOH
Pa3’KUMHOW METAJUNTMYECKOH My(pTOBOH YacTH MOJKET HMETh IEPBYI0 KOHLIEBYIO YacCTh,
MIPOMEKYTOUHYIO 4aCTb U BTOPYIO KOHLEBYH) 4acCTh.

Kpome TOro, kKoxxyx MOKET UMETh NEPBYI0 KOHLEBYK) 4acCTb, IPOMEKYTOUHYI) 4acTb U
BTOPYIO KOHLIEBYIO YaCTh.

IIpomexxyTounass wacTb, oOpamieHHas K CKBOXUHHOH TpyOdaToll MeTajindeckoi
KOHCTPYKLIMH, MOXKET VIHUPAaTbCsid BO BHEIIHIOK IIOBEPXHOCTb CKBAKHHHOW TpyOUaTOi
METAJUIMYECKON KOHCTPYKLIMM, & KOHIIEBblE 4YaCTU MOIYT HMMETb PACCTOSIHUE A0 BHEIIHEH
MOBEPXHOCTH TI0 MEHBLIEH Mepe B Pa3KaTOM MOJIOKEHUH 3aTpyOHOTO Oapbepa.

Kpome Toro, mepBblii BHYTPEHHHUI KOJBLEBOH YIJIOTHUTEIbHBIH 3JE€MEHT MOXKET OBITh
PACIOJIOKEH HAa MPOMEKYTOUHOM YaCcTH.

JIONOJIHUTENBHO, MNEPBBbI BHYTPEHHUN KOJBLEBON YIUNIOTHUTEIBHBIA 3JIEMEHT MOKET
OBITh PACHOJIOKEH MEXKIY MPOMEXYTOYHOH YaCThI0 M BHEIIHEH NMOBEPXHOCTHIO CKBAKHMHHOM
TpyOUaTON METAJUNINYECKOH KOHCTPYKLIHH.

B onmHOoM BapuaHTe oOcCyliecTBIeHHA 3aTPyOHBIH Oapbep MOXKET HMETh IMEPBOE
MIOJIOXKEHHE, KOTAa 3aTpyOHbI Oapbep PacrojioKeH B HEPA3KaTOM COCTOSHUHM Ha CKBAXKHMHHOM
TpyOUaTON METaNTMYEeCKON KOHCTPYKLHH, BTOPOE TOJIOKEHUE, KOTAAa KOJIbLIEBOE MPOCTPAHCTBO
pa3karo, 4TOOBl AKTHBU3UPOBATH T'€PMETH3HMPYIOMIYIO CIIOCOOHOCTh MEPBOTO BHYTPEHHETO
KOJIBLIEBOTO YIUIOTHUTENIBHOTO 3JIEMEHTA, TPEThe MOJIOKEHHE, B KOTOPOM 3aTpyOHBIH Oapbep
pAcIioNIO’KEH B CTBOJIE CKBAXKHHBI, U YETBEPTOE IOJIOKEHHE, B KOTOPOM 3aTpyOHBIH Oapbep
pa3kar macTudecku aeGopMHUpPyeMbIM 00pa3oM, YTOOBI yIIHUPATbCs B CTEHKY CKBAYKUHBI HITH
APYTYIO TPyOUaTyI0 KOHCTPYKLHUIO C 00eCIeYeHneM 30HaIbHOM U30ISLHH.

B npyrom BapuaHTe OCyIIECTBJIICHHS 3aTpyOHbI Oapbep MOXKET HMETb IepBOe
MIOJIOXKEHHE, KOTAa 3aTpyOHbI Oapbep pacrosiokeH B HEPA3KaTOM COCTOSHUM Ha CKBAXKHMHHOM
TpyOUaTON METaNTMYEeCKON KOHCTPYKLHH, BTOPOE TOJIOKEHNE, KOTJa KOJIBLEBOE MPOCTPAHCTBO
yOPYro pas3kaTo, YTOOBI AaKTHUBH3UPOBATH TI'E€PMETHU3UPYIOIIYIO CIIOCOOHOCTH IEPBOTO
BHYTPEHHETO KOJIBLICBOTO YIUIOTHUTEJIBHOIO DJJIEMEHTA, TPETbe MOJIOXKEHHUE, B KOTOPOM
3aTpyOHBII Oapbep pacrojOXKeH B CKBAKUHE, U YETBEPTOE IOJIOKEHHE, B KOTOPOM 3aTpyOHBIH
Oapbep paskaT IIacTU4ecku neopMupyeMbIM 00pa3oM ¢ oOecrieueHreM 30HATbHON HU30JISALINH.

Takum 00pa3oM, B KOJIBLIEBOM MPOCTPAHCTBE MOKET OBITh MOBBIIIEHO AABICHHE IO

NEPBOro HaBJICHHUA BO BTOPOM TIIOJOKCHUH, U B KOJIBLUCBOM TIIPOCTPAHCTBE MOKET OBITH
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MOBBIIICHO AABJIEHUE A0 BTOPOrO AABJIEHUS, IPEBBIIAIOINETO MEPBOE ABJIEHHE BO BTOPOM
MOJIOXKEHUH.

JlonoTHUTENbHO, 3aTPyOHBIM Oapbep COTJIACHO HACTOSAIIEMY H300pPETEHUI0 MOKET
coaep>KaTh BTOPOH BHYTPEHHUM KOJBLEBON YIJIOTHUTENbHBIN 3JIEMEHT, PACIOJIOKEHHBIN Ha
BHEIIHEH MOBEPXHOCTH BTOPOU Pa3KUMHON METALTHYECKOH My(TOBON YaCTH U BBIOJHEHHBIH
C BO3MOKHOCTBIO CO3/IaHUsI YIUIOTHEHHSI MEXTy BTOPOH Pa3’KMMHON METaJIIMUECKOH My(pTOBOI
YaCcThI0 U CKBRKMHHON TPyOUaTOH METAJUTMYECKONH KOHCTPYKIIUEH.

Kpome Toro, mepBblii BHYTPEHHHUI KOJBLEBOH YIJIOTHUTEIbHBIH 3JE€MEHT MOXKET OBITh
PacroyIOKEH Ha PACCTOSIHUM OT BTOPOrO BHYTPEHHETO KOJBLIEBOTO YIUIOTHUTEIBHOTO 3JIEMEHTA,
a BTOpas pa3KUMHAsi MeTaJuInYecKast My(pTOBast HaCTb MOXKET HMETh OTBEPCTHE MEXKIY MEPBBIM
BHYTPEHHUM KOJIbLIEBbIM YIUIOTHUTEJIbHBIM 3JIEMEHTOM W BTOPbIM BHYTPEHHUM KOJbLIEBBIM
YIUIOTHUTENBHBIM 3JIEMEHTOM.

JIONOJIHUTENBHO, KOXYX MOKET HMETb OTBEPCTHE MEXAY MEepPBbIM BHYTPEHHUM
KOJIbLIEBBIM  YIUIOTHUTEJIbHBIM  3JIEMEHTOM M BTOPbIM  BHYTPEHHHUM  KOJIbLIEBBIM
YIUIOTHUTENBHBIM 3JIEMEHTOM.

Kpome Toro, B OTBEpCTHH MOKET OBITh PACIOJIOXKEH Pa3pbIBHON 3JIEMEHT, TaKOW Kak
pa3pbIBHON IHCK.

Takske, pa3pbIBHON 3JIEMEHT MOXKET Pa3pbIBAThCs MIPU JABJICHUH pa3pblBa.

JIOTIONTHUTENBHO, BTOpasl pa3kKUMHAs MeETaIMdeckass My(ToBas YacTb MOXKET
neopMHpPOBATHCS TIPU MIEPBOM JAABIICHHH.

Kpowme Toro, naBnenne pa3pbpiBa MOKET OBITh BBILIE MEPBOTO ABJICHHUS.

JloToNTHUTENbHO, TiepBasi pa3KUMHAs MeTajndeckass My(ToBasi YacTb MOXKET
neopMHpPOBATHCS IPU BTOPOM JABJICHUU.

Kpowme Toro, naBnerne pa3pbriBa MOXKET OBITh HIKE, YEM BTOPOE AABIICHHE.

JIOTIONTHUTENBHO, TepBasl pa3KUMHAs MeTajutnueckass My(¢ToBas 4acTb W BTOpas
pa3)kKUMHas MeTaJuIn4deckas My(TOBast YaCTb MOTYT ObITh BBITIOJHEHBI B BHJIE OJHOH JETAN KaK
€IMHOE LIENIOE.

Kpome Toro, 3arpyOHbIii Oapbep MOKeT OBITh BBITIOJHEH C TOMOIIBID TPEXMEPHOMU
re4yaTy B BUJIE ONHOU JAETaH.

Taxke, ogHa nmeTanb, coieprKamiasi MEPBYIO Pa3’KUMHYIO METAJLTHUECKYI0 MY(PTOBYIO
YacTh M BTOPYIO Pa3KUMHYIO METAUIMYECKYI0O MY(TOBYIO YacTh, MOJKET OBITh HM3rOTOBJIEHA
MyTeM TPEXMEPHOU NeYaTH B BUAE OJHOM AETaJN.

Kpowme Toro, 3aTpyOHbIi Oapbep MOXKET UMETh (YOPMY TOPOHTA.

JloroHUTENBHO, 3aTPyOHBIH Oappep MOXKET UMeTh (opMy TOpoMAa € YAIMHEHHBIM

NONEPECYHbIM CCHCHUECM.
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Kpome Toro, 3arpyOHbIii Oaphep MOXKET HMETh VAJIMHEHHYIO (GOpMYy TMOMEPEHHOTO
CEUeHUs B HEpa3’)KaTOM COCTOSIHMM, IPU PACCMOTPEHHUH B TMOMNEPEYHOM CEYEHMM BJOJb
CKBRXHHHOH TpyO4aTON MeTaNTN4eCKON KOHCTPYKIIHH.

JIOTIONTHUTENBHO, TepBasl pa3KUMHAs MeTajutnueckass My(¢ToBas 4acTb W BTOpas
pa3)kKMMHas MeTajuIn4Yeckas My(ToOBasi 4aCTh MOTYT OBITh ABYMSI CBAPEHHBIMHU BMeCTe My(Tamu,
OTPaHUYNBAIOIINMHU KOJbLIEBOE IPOCTPAHCTBO.

Taxke, mepBasi pazKUMHas MeTaulMdeckas My(ToBas YacTb W BTOpas pPazKUMHAs
MeTajuindeckass My(QTOBas 4acTb MOTYT HMETh KOHIIBI M MOTYT OBITb ABYMs My(Tamu,
CBAapEeHHbIMU BMECTE Ha KOHLIAX.

Kpowme Toro, nepsast pazKuMHasi MeTajuindeckass My(QToBast 4acTb U BTOpast pa3KUMHas
MeTajundeckast My(hToBasi 4aCTh MOTYT ObITh COETMHEHBI HA KOHIIAX, HAIIPUMED, CBAPKO.

JIOTIONTHUTENBHO, BTOpast pa3)kMMHas MeTajuindeckas My(ToBas HacThb MOXKET HMETh
MEHBIIYIO TOJIIIMHY, YeM TOJIIHHA NEPBOH Pa3KMMHON METaJUTMYECKONH My(pTOBOH 4acTH.

Kpowme Toro, nepBasi pa3;kuMHasi MeTajuindeckast My(pToBast 4acTb MOJKET UMEThb MEPBYIO
TOJIIHMHY, a BTOpas pa3)KUMHas MeTajuindeckas My(QTOBas YacTb MOXKET HMETb BTOPYIO
TOJILLHHY, TPUYEM BTOpas TOJIIMHA MEHBbIIIE TePBOIl TONLIUHBL

Kpome TOro, BrOpas paszKkuMHas MeTajuindeckas My(roBas YacTb MOXKET OBITh
BBIMIOJIHEHA W3 MaTepuasa, HMMEIoLIero 0Oojee BBICOKYIO KOBKOCTb, YeM MaTepuas MepBOM
Pa3KUMHOU METATUYECKOU My()hTOBOH YaCcTH.

Taxke, kaxknmas M3 NEPBOH Pa3zKMMHON METaNTMUeCKOW My(TOBOH 4YacTM W BTOPOHU
Pa3’KUMHOW METAJUNTMYECKOH My(pTOBOH YacTH MOJKET HMETh IEPBYI0 KOHLIEBYIO YacCTh,
MPOMEKYTOUHYIO YacCTh U BTOPYIO KOHLIEBYIO HaCTh, U KOHIIEBBIE YaCTH MOTYT UMETh OOJBLIYIO
TOJILHHY, YeM TOJILIHHA TPOMEKYTOUHBIX YaCTeH.

JIOTIONTHUTENBHO, KOHILIEBBIE YacTH KaXKAOW My(TOBOH 4acTH MOTYT OBITh Pa3KaThl
MEHBIIIE, YeM MPOMEKYTOYHAs YaCTh, BO BpEMSI pa3KUMaHUs 3aTPyOHOTro Oapbepa.

Kpome Toro, koH1EBbIE YACTU MOT'YT UMETb TPETHIO TOJLIHHY.

JlonoTHUTENbHO, 3aTPyOHBIM Oapbep COTJIACHO HACTOSAIIEMY H300pPETEHUI0 MOKET
coZlep>KaTh MpPOXOJ [Jisl MPUBEAEHUs] B JEHCTBHE BHYTPEHHUX KOJBLIEBBIX YILIOTHUTEJIbHBIX
3JIEMEHTOB TIPU YCTAaHOBKE 3aTPyOHOTO Oaphepa Ha CKBAXKUHHYIO TPYOUATYIO METATHYECKYIO
KOHCTPYKLHIO.

Kpome Toro, mpoxoa MOKeT ObITh PACTIONIOKEH B OJTHOM M3 KOHLIEBBIX YaCTEH.

JIOTIOJTHUTENIPHO, MPOXOJA MOXET HMETb MPOMEXYTOUHOE MOJIOXKEHHE, MO3BOJISIolIee
TeKydell cpefie MpOoTeKaTh B KOJIbLIEBOE MTPOCTPAHCTBO AJIs IPUBEACHUS B 1eHCTBUE BHYTPEHHUX
KOJIBLIEBBIX YIUIOTHUTEIBHBIX 3JIEMEHTOB INPH TEPBOM IABJICHUH TPU YCTAHOBKE 3aTPyOHOrO

Oapbepa Ha CKBOKHHHYIO TPYOUATYIO METAUTHYECKYI0 KOHCTPYKLIHUIO.
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Kpome Toro, npoxosx MokeT UMeTh ITPOMEKYTOUHOE MOJIOKEHHNE, MTO3BOJIAIOLIee TeKydel
cpelie IPOTeKaTh B KOJIbLEBOE MPOCTPAHCTBO AJIs pa3KMMaHMsI 10 MEHbLIeH Mepe 4acTU BTOpPOH
Pa3)KUMHOW METAJUTMUECKON My(QTOBOH dYacTH TpU NEPBOM HAaBJIEHUH TNPU YCTAHOBKE
3aTpyOHOTO Daphepa Ha CKBAKUHHYIO TPYOUaTYIO METAJUIMIECKYI0 KOHCTPYKIIHIO.

JIONOJHUTENBHO, NPOXOJ MOXET HMETb KOHEYHOE TMOJIOKEHHE, pa3beauHsIollee
cooOLIeHne N0 TeKy4el cpefie ¢ KOJIbLEBbIM ITPOCTPAHCTBOM.

Kpome Toro, mpoxoxm Moxer cooOmarbcsi IO TeKy4ded cpeae C  KOJbLEBbIM
IIPOCTPAHCTBOM.

JIOTIONTHUTENBHO, TPOXOJ MOXKET OBbITh pACHOJOKEH PSAOM C TEPBbIM KOHLIOM
Pa3>KUMHBIX METAIIMYECKUX MY(PTOBBIX YacTEH.

Taxoke, TPOXO MOXKET OBITh BBIIMOJIHEH C MOMOIIBIO TPYObI, MPUBAPEHHONW K CBAPHOMY
COEIMHEHHUIO KOHIIOB Pa3KMMHBIX METAJUINIECKUX MY(PTOBBIX HaCTEH.

Kpome Toro, 3arpyOHbIi Oaphep COrJIACHO HACTOSIIIEMY HW300PETEHUI0 MOKET
JOTIOJIHUTENIPHO COZEpKaTh (pIaHel] uid KpeIuIeHus 3aTpyOHOro Oappepa K CKBaXKHMHHOM
TpyOUaTON METAJUNINYECKOH KOHCTPYKLIHH.

JIOTIONTHUTENBHO, OJTHA U3 PA3’KUMHBIX METATMUECKUX MY(TOBBIX 4aCTEH MOJKET UMETh
Gbnaner.

JlonoHUTENbHO, B pe3yjibTaTe TOTO, YTO OJHA U3 Pa3KUMHBIX METAITMYECKUX
My(TOBBIX HacTeH JJIMHHEE IPYTrOi, MOXKET ObITh 0Opa30BaH BBICTYII.

Kpome Toro, 3arpyOHBIH Oappep COIJIaCHO HACTOSAIIEMY H300PETEHHIO MOXKET
JOTNOJIHUTENIBHO COAEPKAThb M0 MEHbIIEH Mepe OAWH BHEIIHWI KOJbLEBON YIUIOTHHUTEJIBHBIN
3JIEMEHT, PACMOJIOKCHHbIH HA BHEINHEH IOBEPXHOCTU MEPBOH Pa3KUMHOM METAIIUYECKON
My(TOBOH HacTH.

Kpome Toro, 3arpyOHbIi Oaphep COrJIACHO HACTOSIIEMY HW300PETEHUI0 MOKET
JOTOJHUTENIbHO  COJAep)KaTb OAMH  BHELIHUII  KOJIbLIEBON  YIUIOTHUTENbHBIA  3JIEMEHT,
PacOJIOKEHHBIN HA BHELIHEN MOBEPXHOCTH KOXKYXa.

JIOTIONTHUTENBHO, Pa3’KUMHBIE METAUINYECKUEe MYy(TOBblE YacTH MOTYT HMETh IO
MeHbIIEH Mepe N1Ba BBICTYNa HA BHEIIHEW MOBEPXHOCTH, OOpasyroliue KaHaBKY, B KOTOPOM
PacIOJIOKEH KOJIbLIEBOH YIUIOTHUTENbHbIN 3JIEMEHT.

Taxke, mepBasi pazKUMHasz MeTaJuIMdeckas My(TOBas YacTb M BTOpas PazKUMHAs
MeTajundeckass My(QpToBasi 4acTb MOTYT HE OBITh MPUBAPEHHBIMHU WJIM OOKAaThIMU Ha BHELIHEH
MOBEPXHOCTH CKBAKMHHOU TPyOUaTOH METAIUTMYECKONH KOHCTPYKLIHHL.

JIOTIONTHUTENBHO, TepBasl pa3KUMHAs MeTajutnueckass My(¢ToBas 4acTb W BTOpas

pa3)kuMHasa METAJIINYICCKaA My(I)TOBaSI JacTb MOTYyT OBITb BBIMIOJIHEHBL C BO3MOXKHOCTBIO
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CKOJIBKEHUSI BJOJb OCEBOW MPOTSHKEHHOCTH CKBAXKUHHOW —TpPyOUaTON  MeTa/TH4eCcKOon
KOHCTPYKLUU.

Kpowme Toro, nepsast pazKuMHasi MeTajuindeckass My(QToBast 4acTb U BTOpast pa3KUMHas
MeTajuinyeckass My(ToBas 4acTb MOTYT HE OBITh HEMOCPENCTBEHHO NPUKPEIUNICHHBIMH K
CKBXHHHOM TpyO4aToll MeTaNTN4eCKON KOHCTPYKIIHUH.

Kpome Toro, KoibLIEBOH YIIJIOTHUTENBHBIN 3JIEMEHT U YASPKUBAIOIIUH 3JIEMEHT B (popMe
Pa3pe3HOro KOJbIla MOTYT OBITh PACIHOJIOKEHbl B KaHaBKE Ui OOpa3OBaHUS OMOPBI LIS
KOJIBLIEBOTO YIUIOTHUTENILHOTO 3JIEMEHTA, M YIEPKUBAIOLIUHA 3JIeMEHT B (popMe paspe3Horo
KOJIbLIA MOJKET HUMeTb OoJiee OJHOrO BHTKAa TaK, 4YTO TMpPH pa3KUMAHUU Pa3KUMHOU
METAJUINYECKOH My(pTOBOH 4YaCTH YAEPKMBAIOINUN 3JEMEHT B (popMe pa3pe3HOro KoJjbla
YaCTUYHO PACKPYYHUBAETCS.

JIOTIONTHUTENBHO, YIEP)KUBAIOIIMHA 3JIEMEHT B (opMe pa3pe3HOro KOJbLa MOXKET
FapaHTUPOBATh, YTO KOJBLEBOM YIJIOTHUTENbHBIA 3JEMEHT yIEPKUBAECTCA B HAIpPaBJICHUU
MPOAOJIBHONW MPOTSKEHHOCTH CKBAKUHHOTO PA3’KUMHOIO TPyO4aToOro 3JeMEeHTa JaXke MPH ero
pPa3’KMMaHUM TAK, YTO KOJBLEBON YINIOTHUTEIBHBIN 3JIEMEHT COXPAHSAET CBOE MPEAIOIaracMoe
MIOJIOXKEHHE, & TePMETH3HPYIOLINE CBOWCTBA CKBAKMHHOTO Pa3KMMHOIO TPyO4YaTOro 3jeMeHTa
YCUJIMBAIOTCS. Y INIOTHUTENBHBIA 3JIEMEHT MOXKET BBIACPKHBATH OOJiee BBICOKOE NABJICHUE HA
CTOPOHE, T€ PACIOJIOKEH yAEPKUBAOIIHMNA 3JEMEHT B (JOpME pa3pe3HOTo KOJIbLA, MOCKOJIbKY
yIEPKUBAOLINH 3JIEMEHT B (JOpMe pa3pe3HOro Kojbla (YHKIHOHUPYET KaK CHCTEMa ONOpPHI
MOAAEPKKH JJIs1 YIIJIOTHUTENBHOTO 3JIEMEHTA.

Kpome TOro, yamep:kuBarOLIUil 31eMEHT B (popMe pa3pe3HOro KojbLia MOXKET OBITh
pa3pe3HbIM KOJIBLIOM.

Taxke, MPOMEKYTOUHBIH 3JIEMEHT MOXET OBITb PACIOJIOKEH MEXKAY YIAEPKUBAOIIUM
3JIEMEHTOM B (pOpMe Pa3pe3HOro KOJbIA U YIUNIOTHUTEIBHBIM 3JIEMEHTOM.

Kpome Toro, ykazaHHBIH yOepKUBAIOIUN 3JEMEHT B (OpME Pa3pe3HOro KOJbIa MOMKET
YaCTUYHO NMEPEKPbIBATH MPOMEKYTOYHBIN 3JIEMEHT.

Kpowme Toro, ynepKuBaroImuii 3JeMeHT B (JOpMe pa3pe3HOro KOJIbLA U IMPOMEKYTOUHBIN
3JIEMEHT MOTYT OBITh PACIIOJIOKEHBI C TPUMbIKAHIEM K YIJIOTHUTEIBHOMY 3JIEMEHTY TaK, 4TO IO
MeHbIIEH Mepe OOUH W3 YACPKUBAIOLINX 3JIEMEHTOB B (OpME pa3pe3HOro Kojbla H
MIPOMEKYTOUHBIN 3JIEMEHT MOTYT NPUMBIKATh K YINIOTHUTEJIBHOMY 3JIEMEHTY.

JIOTIONTHUTENBHO, YIJIOTHUTENBHBIA 3JIEMEHT MOXKET ObITh BBINOJHEH U3 3JacTOMEpa,
pe3unsl, monmterpadgropstiieHa (ITTPI) wu npyroro noiauMepa.

Taxke, TPOMEKYTOUHBIH 3JIEMEHT MOXKET OBITh BBINIOJHEH U3 MOJHUTETPadTOPITHUICHA
(IIT®3) B kauecTBE OCHOBHOTO MaTepHajia, € COAECpPKaHHEM B HEM, HalpUMep, JaTyHH,

yriieposaa 1/uiil Hep KaBerolel CTa.
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Kpome Toro, pa3:kuMHbIE METAJUINYECKUE MY(PTOBBIE YaCTH MOTYT OBITH BBITIOJHEHBI U3
OJHOM TPyO4aTON METAITNYECKON 3arOTOBKH.

Taxum 00pazom, pa3zKUMHbIE METALUTHYECKHE MY()TOBBIE YaCTH MOTYT OBITH BBIITOJHEHbI
KaK €JUHOE LIEJIOE.

JIOTIONTHUTENBHO, 3arOTOBKA MOXET OBITh M3TOTOBJIEHA METOJOM LIEHTPOOEIKHOTO JIUThS
WM BPAIaTeIbHOTO JIUThSI.

Kpome Toro, BBICTYIIBI MOTYT OBITH IOJYYEHBI IyTEM MEXaHHYECKOH o00paboTku
3arOTOBKH.

Kpowme Toro, pa3:;kUMHbIE METAIUTNIECKHE My(PTOBBIE YaCTH MOTYT ObITh H3TOTOBJICHBI U3
3aroTOBKU TyTeM IIIU(OBKH, (Ppe3epoBaHUs, PEe3KH WM BCIEHHUBAHMUS WM AHAJIOTUYHBIM
crocobom.

JIOTIOJTHUTENBPHO, YIUIOTHUTENbHBIN 3JIEMEHT, KOIJla OH PAclOJIOKEH B KaHABKE, MOKET
obecrieunBaTh HATMYHE TPOCTPAHCTBA, B KOTOPOM MOXKET OBITh PACIIONIONKEH KPYrOBOH YIIPyTrui
3JIEMEHT.

Kpowme Toro, KpyroBoii yrpyruii 3JieMeHT MOKET ObITb CITPAIIbLHOM MPY>KUHOM.

Taxoke, YIUIOTHUTEIBHBIN 3JIEMEHT MOKET OBITh BBITIOJIHEH U3 METaJlIA.

Kpowme Toro, KpyroBoii yrpyrui 3JieMeHT MOKET ObITh BBIITOJIHEH U3 METaJUIA.

JIOTIONTHUTENBHO, HACTOsIIee M300peTeHHe OTHOCUTCA K CKBAKUHHOW CHCTEME,
coaep Kallen:

- CKBOKHUHHYIO TPYOUATYI0 METAJUTHYECKYI0 KOHCTPYKIHIO, UMEFOIIYIO MPOpe3b, U

- IO MEHbIIeH Mepe OAHH 3aTPyOHBIH Oapbep, YIOMSHYTHIH BBILIE,

npudeM O MEHbLIeH Mepe OAMH 3aTpyOHBIH Oapbep pPAacHoJIOKEH TakK, YTO MPOope3b
pacrojio’)keHa MEXAY IMepBbIM BHYTPEHHUM VIUIOTHUTENbHBIM 3JEMEHTOM W  BTOPBIM
BHYTPEHHHUM YIUJIOTHUTEIbHBIM 3JIEMEHTOM.

Kpome TOro, CKBa)KMHHasi CHCT€Ma COTJIACHO HACTOALIEMY H300PETEHHUI0 MOKET
JOTIOJIHUTENIBHO COAEP KaTh MHOXKECTBO 3aTPYOHBIX OAPHEPOB.

JlonotHUTENBHO, 3aTpyOHBIE Oapbepbl MOTYT OBITH PACTIONOKEHBI C IPUMBIKAHUEM JPYT
K apyry. Takum oOpazom, 3aTpyOHbIE Oapbepbl MOTYT OBITH PACIIONIOKEHBI BCTHIK.

Kpome TOro, HECKoJbKO 3aTpyOHBIX OapbepOB MOTYT OBITh PACIOJOXKEHbI HA OJHOM
COEIMHEHUH, TO €CTh pa3MeIleHbl Ha OJHOW M TOH e TpyO4arol 4acTu, mpuyeM TpyOdaTeie
YacTH TMpH YCTAaHOBKE BMeCTe€ OO0pasyloT CKBAXHHHYKO TPyO4aTyH0 METAJUIMYECKYIO
KOHCTPYKLHIO.

Taxke, mo MeHbIIeH Mepe naBa 3aTpyOHbIX Oapbepa MOTYT OBITb COEOMHEHBI

NnoCcpeaCTBOM TPY6I:;I U1 FHHpaBHquCKOﬁ JIMHUU YIIPABJICHHA.
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JIOTIONTHUTENBHO, MO MEHBLIEH Mepe OAWH M3 3aTPYOHBIX OapbepoB MOXKET ObITh
COEMHEH M0 TEKy4el Cpefe C MOBEPXHOCTbK) WJIM MOPCKUM JHOM 4epe3 T'HIAPAaBINYECKYHO
JIMHUIO YIIPABJICHUS.

Kpome TOro, CKBa)KMHHasi CHUCT€Ma COTJIACHO HACTOALIEMY H300PETEHHUI0 MOKET
cozepaTh 1O MEHbIIeH Mepe OOUH LEHTPAaTop UIA KperieHus 3arpyOHoro Oapbepa BHOJb
BHEIIHEH MOBEPXHOCTH CKBAKUHHOHN TPyOUaTOH METAJUNTNIECKOH KOHCTPYKIIHH.

Kpome Toro, 3arpyOHBIH Oapbep MOKET COAEP)KaTb OTBEPCTHE HANPOTHUB MPOPE3U B
CKBRXMHHON TpyOUaTON METaJuINYeCKOW KOHCTPYKLHH, TaK YTO MOXeT ObITb 00pa3oBaH
KOJIBLIEBOH OOBEM MEXKIY MEPBBIM BHYTPEHHHUM KOJBLEBBIM YIUIOTHHTEIBHBIM 3JIEMEHTOM H
BTOPbIM BHYTPEHHUM KOJIbLIEBBIM YIJIOTHUTEIbHBIM 3JIEMEHTOM.

Taxoke, 3aTpyOHBIH Oapbep MOXKET COAEpIKaTh MPOXO, MO3BOJIIOLIMNA TEKydel cpene
MPOTEKaTh B KOJBLIEBOE MPOCTPAHCTBO IJIs Pa3XKUMAHUs MO MEHbIIEH Mepe 4YacTh BTOPOH
Pa3)KUMHOW METAJUTMUECKON My(QTOBOH dYacTH TpU NEPBOM HAaBJIEHUH TNPU YCTAHOBKE
3aTpyOHOTO Daphepa Ha CKBAXKUHHYIO TPYOUaTYIO0 METAJUIMIECKYI0 KOHCTPYKIIHIO.

JIONOJIHUTENBHO, NPOXOJ MOXKET HMEThb KOHEYHOE MOJIOKEHUE, pPAa3beAUHSIOLIee
cooOLIeHne N0 TeKy4el cpefie ¢ KOJIbLEBbIM ITPOCTPAHCTBOM.

JIOTIONTHUTENBHO, HACTOsALIee H300pPETeHHe OTHOCHUTCS K Crocoly  pa3MerneHust
3aTpyOHOTO Oapbepa, YIOMSIHYTOTO BbIIIE, HA BHEIIHEHW MOBEPXHOCTH CKBAXKWHHOW TPyOUaTOM
METAJUINYECKOH KOHCTPYKIMH, CMOHTUPOBAHHOH M3 TPyOUaThIX 4acTel WM COEAMHEHUS IS
obecrieueHHsT 30HAJIBHON H30JALMU B KOJBIIEBOM IMPOCTPAHCTBE B CKBAXKUHE, COACPIKAIIEMY
CJIENYIOIINE 3TAIbI:

- obecrevnBaOT CKOJIbKEHHE 3aTpyOHOTO Oapbepa Ha W BAOJb OJAHON M3 TPyOHATBHIX
qacTell MM COeNMHEHNH CKBAKMHHOHN TpyOUaTOH METaNTNUECKON KOHCTPYKLINH,

- MPUBOIAT B NEHCTBHE BHYTPEHHUI KOJBLEBOW YIUIOTHUTEIbHBIN 3JEMEHT(bI) MyTeM
MOBBILICHUS ABJIEHUs B KOJIbLIEBOM MPOCTPAHCTBE, TAK YTO BTOPAsk pa3KUMHAasl METaNINYeCKast
My(QTOBasi 4YaCThb NPWKHMAETCS K BHEUIHEH MOBEPXHOCTH CKBAXKUHHOH TpyOdaTOi
METAJUIMYECKON KOHCTPYKLHH,

- YCTaHAaBJIMBAOT TPyOUATyI0 YacTh, HMMEIOLIYIO 3aTpyOHbIH Oappep, Kak dYacTb
CKBXHHHOM TpyO4aToii MeTalTN4eCcKOi KOHCTPYKLINH,

- BCTaBJSIIOT CKBAXHHHYIO TpPyO4ATYI0 METAUIMYECKYI0 KOHCTPYKLHIO B CTBOJI
CKBAXHHBI C CO3JaHHEM 3aTPyOHOro MpPOCTPAHCTBA BOKPYI CKBKHUHHOW TpyOdaToit
METAJUIMYECKON KOHCTPYKLHH,

- pa3kuUMarT 3aTpyOHBIH Oappep MyTeM pa3)KMMaHUS MO MEHbIIEH Mepe IepBOU

Pa3’KUMHON MeTaJUTMYeCKOH My(pTOBOH HacTH 10 YIIOpa B CTEHKY CTBOJIA CKBAXKHHBI MITH IPYTOH
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CKBRXMHHOHN TPyOUaTON METAIITMYECKOW KOHCTPYKIHMH C M30JALMEH OJHON 4acTu 3aTpyOHOro
NPOCTPAHCTBA OT APYrOH YaCTH.

Kpome Toro, stam oOecrnedeHHsT CKOJNBKEHHs COTJIACHO HACTOSILIEMY H300PETEHHIO
MOJKET JOTIOJHHUTENbHO COAEPIKaThb pPa3MELIeHHe OTBEPCTHs B 3aTPyOHOM Oapbepe HANpOTHB
NPOpe3n B CKBAKWHHOW TpPyO4aTON META/NTMUECKOH KOHCTPYKLHH TaK, YTO MOXKET ObITh
0o0pa3oBaH KOJNBLEBOW OObEM MEXIy IEPBbIM BHYTPEHHUM KOJBLEBBIM YIUIOTHHTEIBHBIM
3JIEMEHTOM U BTOPbIM BHYTPEHHUM KOJIBLIEBBIM YIUIOTHHTEIBHBIM 3JIEMEHTOM.

Taxke, sTan mpuBeneHHUs B JeHCTBHE COTJIACHO HACTOAILIEMY H300PETEHHIO MOXKET
JOTIOJIHUTEIBHO COZIEPIKaTh Pa3phbiB PAa3pPbIBHOTO 3JIEMEHTA IOCJHIE TOrO, KaK ObUIM MPHUBEIEHBI B
AeWCTBHE BHYTPEHHHE KOJIBLEBbIE YINIOTHUTENbHBIE SJIEMEHTBL

Kpome Toro, cmoco® mepex 3TanoM TpUBENeHUs] B JeHCTBHE BHYTPEHHETO
VIUIOTHUTEJIBHOTO 3JIEMEHTa(OB) COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKET IOTOJHHUTEIbHO
conepKath oOecrieueHne COSUHEHUS IO TeKy4el cpee KOJbIEBOro MPOCTPAHCTBA C HACOCOM
gyepe3 MPOXO.I.

JloronHUTENBHO, Crmocod TMocie JTamna TNPUBEACHUS B JeHCTBHE BHYTPEHHETO
VIUIOTHUTEJIBHOTO 3JIEMEHTa(OB) COTJIACHO HACTOSIIEMY H300PETEHHIO MOXKET IOTOJHHUTEIbHO
coziepKaTh OTCOEIMHEHHE Hacoca.

Kpome Toro, cmoco® cOrjacHO HACTOSIILEMY HM300PETEHHI0 MOXKET AOTOJHHUTEIBHO
COZIepKaTh 3aKPBITHE MPOXOa, HAIIPUMEp, MPOOKOH UM CBAPKOH.

Kpome Toro, stan paz:xumaHusi 3aTpyOHOro Oapbepa MOKET OBITh BBITIOJHEH IyTEM
NOBBIIIEHUS] JABJICHUS] 10 MEHbIIEH Mepe B YacTH CKBAKUHHOW TPyOUaTOH METaTMuecKOM
KOHCTPYKLIMH, BBEIEHHs TEKy4Yel Cpenpl MoJ AaBJIEHHEM Yepe3 Mpope3b B KOJbLIEBOH 00beM H
nanee B KOJIbIIEBOE MPOCTPAHCTBO Yepe3 OTBEPCTHE.

JIOTIONTHUTENBHO, TpUBENEHHE B JEHCTBHE NEPBOTO BHYTPEHHErO  KOJIBLIEBOTO
VIUIOTHUTEJIBHOTO 3JIEMEHTa U BTOPOTO BHYTPEHHEIO KOJBLEBOIO YIUIOTHHTEIBHOTO JIEMEHTA
obecrieunBaeT HAJIUYHE KOJIbLEBOrO 00BEMa, KOTOPBIA 3aTEM HCIOJIb3YETCsl B KAYECTBE KaHaja
IUISL TEKY4eH Cpezbl AUl COSAMHEHNS TI0 TEKydel cpesie MPOpPe3H C OTBEPCTHEM.

Taxoke, ciocod coriacHo HACTOSIEMY H300PETEHUIO MOYKET AOTIOJHUTEIBHO COAEePIKATh
nepdopupoBaHue 3aTpyOHOT0 Oapbepa.

Hakonen, cmoco® COMacHO HACTOAIIEMY HW300PETEHUI0 MOXKET JIOMOJIHUTENBHO
conepskath nepdopupoBaHue 3aTpyOHOTO Oaphepa U CKBAXKUHHONW TpyO4aTOW MeTaTHYeCKON
KOHCTPYKLIMHU C TIOMOIIBIO MepPOPUPYIOLIEr0 HHCTPYMEHTAa M3HYTPU CKBOKUHHOW TpyOdaToOi

METAJUIMYECKON KOHCTPYKLIHH.



10

15

20

25

30

35

50933 11

Hzo0pererne n ero MHOrOYHCIICHHbIE NMPEUMYIIECTBa OMUCAaHbI 0oJiee MOAPOOHO HIXKE
CO CCBUIKOM Ha INpujiaraeéMble CXeMaTUYeCKHE YepTEeXH, Ha KOTOPbIX I LieJieil WIIIoCTpalun
MOKa3aHbl HEKOTOPbIE HEOIPAHNUUBAIOLINE BAPUAHTBI OCYIECTBIEHHS, U HA KOTOPBIX:

- Ha ¢ur.1A mokazaH BUA B pa3pe3e HEPa3)KaTOro W HE NPUBENEHHOTO B JIeiCTBHE
3aTpyOHOTO Oapbepa, pacloOJIOKEHHOTO BOKPYT CKBAXKUHHOW TpyOuUaTOW MeTajutmuecKoi
KOHCTPYKLIUH,

- Ha ¢wur.1B nokaszan Bux B paspese 3arpyOHOro Oapbepa ¢ ¢ur.lA B nmpuBeneHHOM B
JIEUCTBHUE TOJIOKEHUH,

- Ha ¢ur.1C nmokaszaH BuA B pas3pese 3arpyOHOro Oaprepa ¢ ¢ur.lA B MpHUBEIEHHOM B
IEeWCTBUE TIOJI0KEHUH, B KOTOPOM Pa3pbIBHON 3JIEMEHT ObLT Pa30pBaH,

- Ha ¢ur.1D mnokasaH Bunm B paspese 3aTpyOHOro Oapbepa ¢ ¢ur.lA B paskaTom
MIOJIOXKEHNH, 00ECTeUNBAIOIIEM 30HAJIBHYIO M3OJSILHUI0 MEXKAY CTEHKOW CTBOJNA CKBAKMHBI H
CKBXMHHOM TpyO4YaToOl MEeTaNTNYeCKOH KOHCTPYKIHEH,

- Ha ¢ur.2 noxasaH BHJ B pa3pe3e YaCTH CKBAXHMHHOM CUCTEMBbI, UMEIOIIEH IEHTPATopP,

- Ha (ur.3 mokasaH BUI B pazpese Ipyroro 3aTpyoHoro dapbepa, uMerotero GhiaHerl,

- Ha ¢ur.4 mokasaH BUI B pa3pe3e HacTu 3aTpyOHOro Oapbepa, UMEIOIIEro KOJIbIEBOM
YIUIOTHUTENbHBIN 3JIEMEHT,

- Ha ur.5 mokasaH BUJ B pazpese 3aTpyOHOTO Oaphepa B BUJIE OJHOM JeTall, UMEIOIIEero
YIUIOTHUTENbHBIE 3JIEMEHTBI,

- Ha ¢ur.6 mokasaH BUI B pa3pe3e IPYroil CKBAXMHHON CHCTEMBbI, MMEIOIIEH IBa
3aTpyOHBIX Oapbepa Ha OJTHOM COEIUHEHHH,

- Ha ¢ur.7 moKazaH BUJA B NepCreKkTuBe 3aTpyOHOro Oaphepa B BUAE OTHOHM JeTasH,
umeroriero GopmMy Topouaa, u

- Ha ¢ur.8 nmokasaH BUI B paspe3e 3aTpyOHOro Oapbepa, uMeromero Gopmy Topouaa u
KOJIbLIEBbIE YIIJIOTHUTEJIbHbBIE 3JIEMEHTHI.

Bce ueprexxm SBISIIOTCA OYeHb CXEMATHYHBIMH U HE OO0S3aTENbHO BBINIOJHEHBI B
Mmaciutade, MpUYeM OHHU MOKA3bIBAIOT TOJBKO T€ IETaNH, KOTOPble HEOOXOIUMBI ISl IOSICHEHHSI
n300peTeHus], P 3TOM JAPYTrHe AETAIH HE TIOKA3aHbl UJIH MPOCTO MOAPA3YMEBAOTCSL.

Ha ¢ur.1A noxasan 3atpyOHbI Oapbep 1, KOTOpBIA pacmojioXKeH Ha BHELIHEH
MOBEPXHOCTU 2 CKBAXXKUHHOW TPyOUaTOW MeTaJUIMYeCKONW KOHCTPYKIUHU 3 JUIsi oOecredeHust
30HAJILHOW M30JIIMK B 3aTpyOHOM mpoctpaHcTBe 4 (mokasaHHOM Ha ¢wur.1D) B CKBakuHE.
3arpyOHsbIit 6apbep 1 cOmep>KUT KOJbLEBOE MPOCTPAHCTBO S5, OrPAHUYCHHOE MEPBOH Pa3KUMHON
METAJUTNIECKOH My(PTOBOH 4acThi0 6 M BTOPOH Pa3zKUMHON METAIIMUECKOH My(TOBOH HacTbIO
7. IlepBast pa3zKMMHasi MeTaJuIM4deckas My(pTOBas 4acTb 6 MMEET BHEIIHIOK IMOBEPXHOCTH 8,

oOpalleHHyI0 B JPYryHd CTOPOHY OT BHEINHEH NOBEPXHOCTH 2 CKBAXHUHHOW TpyOdaTon
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METAJUINYECKOH KOHCTPYKIMHU 3, Koraa 3aTpyOHbIi Oapbep | pacrnosoxeH BOKPYT CKBAKHHHOM
TpyO4UaTOl METaJUIM4eCKOM KOHCTPYKLMH, a BTOpas pa3)kKMMHas MeTainyeckas My(droBas
4acTh 7 WMEET BHEIIHIOI TMOBEPXHOCTh 9, oOpalleHHyr0 K BHEIIHEH IOBEPXHOCTH 2
CKBUKMHHOW TpyO4aTod MeTajUIMYecKOl KOHCTPYKIHMHM 3, Koraa 3arpyOHbii Oapeep 1
PAacCIIONIOKEH BOKPYT CKBRKMHHOM TpyOUaTON MeTalTM4ecKOi KOHCTPYKIHMH. 3aTpyOHBIH Gapbep
] mOMOMHUTENBHO COAEPIKUT MEPBbI BHYTPEHHUHN KOJBLEBON YIUIOTHUTENBHBIN 3jeMeHT 10,
10A, pacrnoJIO)KeHHBII1 Ha BHEIIHeNH MOBEPXHOCTH 9 BTOPOH pa3KUMHOM MeTaJIn4ecKon
My(TOBOW 4YacTH 7 Ui CO3MAHUS YIUIOTHEHUS MEXKAY BTOPOH Pa3’)KUMHOH MeETaJUTH4eCKOH
My(TOBON 4acThIO 7 ¥ CKBAXKWHHOH TPyOUATOH METAJUIMYECKONH KOHCTPYKIMEH 3.

3arpyOnbiii Oapbep 1 AOMOJHUTENBHO CONEPXKUT BTOPOH BHYTPEHHUH KOJIBLIEBOM
yIioTHUTENbHbINA 37eMeHT 10, 10B, pacnonoxeHHBI Ha BHEIIHEH MOBEPXHOCTH 9 BTOPOH
Pa3)KUMHOW MeTauIndeckod My(QTOBOH wacTh 7 AN CO3IAHUs YIUIOTHEHUS MEXAY BTOPOH
Pa3’KUMHOW MeTaJUTM4eCKOH My(pTOBOH HacCThiO 7 M CKBOKMHHOW TPyO4aToOll MeTaTMuecKoiu
koHcTpykuueil 3. IlepBblli BHYTpeHHUN KOJBLEBON YIJIOTHUTENbHBIH 3iemeHTt 10, 10A
pacrioyio)keH Ha pacctossHUM d OT BTOPOro BHYTPEHHErO KOJBLIEBOTO YIUIOTHHTEIBHOTO
snemenTa 10, 10B, a BTOpas pazKuMHas MeTaIM4YecKass My(QTOBas 4acTb 7 UMEET OTBEPCTHE
14, pacnonokeHHOE MEKAY NEePBbIM BHYTPEHHHUM KOJIBLIEBBIM YIUIOTHUTENBHBIM 3J1eMEHTOM 10,
10A u BTOpPBIM BHYTPEHHHM KOJIBLIEBBIM YIUIOTHUTEIbHBIM 3JeMeHToM 10, 10B. 3arpyOHbiii
Oappep 1 HOMOSHUTENBHO COAEPIKUT PA3PBIBHOW 3NeMeHT 15, TakoH Kak pa3pbIBHOM IHCK,
PacnoyIOKEHHBIN B OTBEpCTHH 14.

Kak mokazano Ha ¢ur.1C, mepmas pazKuUMHas MeTajuiMueckass MyQroBas 4Hactb 6 U
BTOpasi pa3KUMHas MeTaJuindeckass My(pToBasi 4acThb 7 MPEACTABISIOT COOOH IBE CBapEHHBIE
BMeCTe My(Thl, OrpaHUYMBAIOIINE KOJBLIEBOE mpocTpaHcTBO S. IlepBas paskumHas
MeTajuindeckass My(QToBas 4acTb 6 M BTOpasl pa3kKUMHas MeTajuinueckass My(droBas HacTb 7
UMEIOT KOHIIBI (Ha KOHLEBBIX HacTsx 17 u 19), u ase My Thl cBapeHb! BMecTe Ha KoHIax 17, 19.
ITepBast pa3kuMHasi MeTayIyeckass My(QToBas 4acTb 6 UMeeT MEePBYIO TOJIIUHY t), a BTOpas
pa3)kMMHas MeTaJumyeckass My(QToBas 4acTb 7 MMEET BTOPYIO TOJIIUHY tp, MPUYEM BTOpas
TOJIIIMHA t) MEHBIIIE NTEPBOH TOJIIUHBI ], TAK YTO BTOPAask pa3)KUMHAs MeTajuindeckas MyhroBas
4acTh 7 MOKET OBbITh pa3kara B PaJHabHOM HAIPAaBJICHUH BHYTPb MO HAMPABIEHHIO K BHELIHEH
MOBEPXHOCTH 2 CKBXUHHOM TPyOUATOW METAIIMYECKONW KOHCTPYKLHMH 3, KakK MOKa3aHO Ha
¢ur.1B, npu Oosee HU3KOM JABICHHUHU, YeM JaBJICHHUE, HEOOXOIUMOE sl pa3KMUMaHUs TIepBOM
Pa3’)KMMHON MeTAJUINYeCKOH My(TOBOH HacTH 6 B pagHalibHOM HAIPAaBJICHUH HAPYIKY.

Kak mokazano Ha ¢wur.1B, kaxxgas U3 nepBod pa3KUMHONW METAUIMYECKOH My(pTOBOH
YaCTH U BTOPOU Pa3KUMHOU METAIUINYECKOH MY(TOBOH 4aCTH MOXKET UMETh NEPBYIO KOHLIEBYIO

4acTh 36, MPOMEKYTOUHYIO YacTh 37 M BTOPYK KOHLEBYIO HacTh 38. Takum oOpa3oM, KOXKyX
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MMeeT NEPBYI0 KOHLEBYIO 4acTh 30, MPOMEKYTOUHYIO 4acTb 37 W BTOPYIO KOHLEBYIO 4acTh 38.
Kak mokazano Ha ¢ur.1B, mpomexxyTouHas 4acTh, OOpalleHHas K CKBOKHHHOW TpyOdaToit
METAJUINYECKOH KOHCTPYKLHH, YIIHPAETCS BO BHELTHIOK IMOBEPXHOCTh CKBAKMHHOW TPyOUaTOM
METAJUIMYECKON KOHCTPYKLUH U HEMHOIO Pa3’KUMAETCs MOJ NEHCTBUEM MEPBOTO NABJICHMUS,
YTOOBl AKTUBU3UPOBATh I'€PMETHU3HPYIOIYIO CIOCOOHOCTb MEPBOIO BHYTPEHHEI'O KOJBLIEBOTO
YIUIOTHUTENBHOIO 3JieMeHTa. KOHIIeBbIe 4aCTH OCTArOTCA HEPA3KAThIMU WIJIH UMEKOT PACCTOSTHUE
70 BHEIIHEH TMOBEPXHOCTH MO MEHBIIEH Mepe B pa3KaToM MOJOXKEHUH 3aTpyOHOro Oapnepa.
IlepBelii BHYTPEHHMI KOJIBLIEBOW YIJIOTHUTENBHBIM 3JIEMEHT PACIOJIOKEH Ha BHELIHEH
MOBEPXHOCTH MPOMEXKYTOYHOM dYacT 37 MeEXAy MPOMEXKYTOYHOH 4YacCTbIO W BHEIIHEH
MOBEPXHOCTBIO CKBAKUHHOM TpyOUaTON METAIUINYECKOH KOHCTPYKIIHH.

Kak mokazaHo Ha ¢ur.1A, 3aTpyOHBI Oapbep HMeEET MepBOe MOJIOKEHHE, KOTraa
3aTpyOHBIII Oapbep pacloJOXKEH B HEPa3KaToOM COCTOSIHUM Ha CKBAKWHHOH TpyOdaToit
METAJJTNYECKOW KOHCTPYKIIMH, a Kak Mmokasano Ha ¢wur.1B, 3arpyOHbIN Oaphep uMeeT BTOpOe
MIOJIOXKEHHE, TPU KOTOPOM KOJBIIEBOE MPOCTPAHCTBO pPa3kaTo, YTOOBI AKTUBU3UPOBATH
TePMETH3UPYIOMIYIO CIIOCOOHOCTh TMEPBOTO BHYTPEHHETO KOJIBLIEBOTO  YIUIOTHHUTEIBHOTO
3JIEMEHTA, U TPEThE MOJIOKEHNE, B KOTOPOM 3aTPyOHBII Oapbep pacroyiokeH B CKBAKUHE, M KaK
nokasaHo Ha ¢ur.1D, deTrBepTOE€ mMOJOXKEHHE, B KOTOPOM 3aTpyOHBbIN Oappep paskar
TUTACTHYECKH aeopMUpyeMbIM 00pa3oM, YTOObI YHHPaThCs B CTEHKY CTBOJIAa CKBAXKHHBI C
obecrieueHreM 30HAJIBHON M30JALMU. XOTS 3TO He MOKAa3aHO, 3aTPYOHBIN Oapbep TakKke MOXKET
YIHPAThCS B CTEHKY IPYyrod TpyOuaToi KOHCTPYKIIHH.

Takum oOpasom, 3aTpyOHBINH Oappep HMeeT MepBOe MOJOKEHUE, KOorjaa 3aTpyOHBIN
Oapbep pacmoJiOKeH B HEpa3KaTOM COCTOSHUM HAa CKBOKHHHON TpyO4yaTOW MeTajTH4eCcKOn
KOHCTPYKLIMH, BTOPOE€ IOJIOXKEHHUE, KOrJa KOJbLEBOE MPOCTPAHCTBO YIPYro WIJIH IJIACTUYHO
pa3kaTo MPU TMEPBOM AABIEHUH, YTOOBI AKTHBH3UPOBATH T'€PMETHUIHMPYIOIIYVIO CIOCOOHOCTH
MEePBOr0 BHYTPEHHETO KOJIBLIEBOIO YIUIOTHUTENIBHOIO 3JIEMEHTA, U KOHEYHOE MOJIOKCHHE, B
KOTOpPOM 3aTpyOHBIH Oapbep pa3kaT IulacTH4YecKu negopMupyeMbIM o0pa3oMm, olecriednBast
30HAJIBbHYIO M30JLHI0. TakuM 00pazom, B KOJIBLIEBOM MPOCTPAHCTBE JABJICHUE MOBBIMIAETCS JI0
MEepPBOrO JaBJICHUs BO BTOPOM IIOJIOXKEHUW, U B KOJBLEBOM IPOCTPAHCTBE [ABJICHHE
MOBBIIIAETCS 10 BTOPOrO JABJIEHHUs, MPEBBIIAIOIIEr0 NEPBOE JABJIEHNUE BO BTOPOM MOJIOKEHUH.

B npyrom BapmaHTe OCYIIECTBJIEHHsS] BTOpas pa3zKUMHAs MeTaundeckas MyQToBas
4acTh 7 BBINOJIHEHA U3 MaTepHaia, HMEIOIIEro 0oJiee BBICOKYIO KOBKOCTh, U€M MaTepHal MepBoi
Pa3’KUMHOW MeTaJuTn4ecKod My(TOBOH 4yacTH 6, Tak YTO BTOpas Pa3’KUMHAS METAJUTMYECKast
My(TOBAast 4aCTh 7 MOXKET ObITh pa3kaTa B paguaibHOM HANpaBJIICHUH BHYTPb 110 HAIPABIECHHUIO
K BHEIIHEH NOBEPXHOCTH 2 CKBAXHHHON TpPyO4aTON MeETaJUIMYeCKOH KOHCTPYKUMHU 3, Kak

nokasaHo Ha ¢ur.1B, mpu Oojee HHM3KOM JaBICHHM, 4YeM JaBJieHHe, HeoOXoauMoe IUis
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pa3)kKUMaHUS TEPBOH pazKUMHOM MeTajuimdeckod My(QToBOii wactTh 6 B pajAUaIbHOM
HAIPaBJIEHUU HAPYXKY.

Kax mokaszano Ha ¢ur.1A, 3aTpyOHbIii 6apbep | momonHHUTENBHO comepkut mpoxona 20
IUIs TIPUBEAEHMS B JEeNHCTBUE BHYTPEHHHUX KOJIBLEBBIX YIJIOTHUTENBHBIX 35eMeHTOB 10, 10A,
10B mpu ycraHoBke 3arpyOHOro Oappepa | Ha CKBOKHMHHYK TPyO4aTyH0 METAJUTHYECKYIO
koHcTpyKuio 3. IIpoxon 20 coolmaercst Mo TeKy4el cpene ¢ KOJbLEBbIM MPOCTPAHCTBOM 5 H
PACIIONIOKEH PAOM C NIEPBBIM KOHLIOM Pa3KMMHBIX METATHUECKuX My(pToBbIX yacTeil. [Ipoxon
20 coemuHeH Mo Teky4el cpexe ¢ HacocoM 110 uepe3s TpyOy 21, koTOpas MOXKeT OBITh
NPUBAPEHA K CBAPKE KOHIIOB PA3KUMHBIX METAJUIMUYECKUX My(TOBBIX yacTeil 6, 7. BHyTpeHHHe
KOJIbLIEBbIE YIJIOTHUTENbHBIE 35eMeHThl 10, 10A, 10B npusoasitcst B peiicteue Hacocom 110,
MOBBIIAOIINM JIaBJICHUE BHYTpH 3aTpyOHOTro Oapbepa 1 10 mepBOro HaBiEHHs, NMPH KOTOPOM
BTOpasi pa3»KUMHast MeTaJUIn4Yeckas MypToBast 4acTb 7 1eOpMHUPYETCS U TEM CAMBIM OKa3bIBAeT
JIaBJIEHNE HAa BHELIHIOI MOBEPXHOCTh 2 CKBAXXMHHOHN TPyO4aTOil METAITMYECKOH KOHCTPYKLHH
3 ¥ C:KMMaeT BHYTPEHHHE KOJbLEBbIE VIUIOTHUTENbHBIE 35ieMeHThl 10, 10A, 10B u Tem cambim
NPUBOAUT B ACHUCTBUE BHYTPEHHHUE KOJBLEBBIE YINIOTHUTEIbHBIE 3IEMEHTBI Ui OOeCTIeYeHUs
JIOCTAaTOYHOTO YIUIOTHEHUS OTHOCHTENIBHO BHEINHEH MOBEPXHOCTH 2 CKBAKUHHOH TpyOdaTOi
METAJUINYECKOH KOHCTPYKLMH 3, Kak moka3zaHo Ha ¢wur.1B. PaspriBHOI 31emenT 15 HacTpoeH Ha
pa3pbIB MpU JABJICHWU pPa3pbiBa, KOTOPOE BBINIE, Y€M IEPBOE IABJIEHHE, W NMPH HEOOJIbIIOM
YBEJIMYEHUU AABJIEHUS B KOJBLEBOM IMPOCTPAHCTBE 5 Pa3pbIBHOM 3JIEMEHT Pa3pbIBAECTCS, KaK
nokaszaHo Ha ¢ur.1C, a 3areM Hacoc oTcoenuHseTcs U nmpoxox 20 3akpbiBaeTcs nMpookoi 41 umm
cBapkod. 3aTpyOHbIi Oappep | Temepb yCTaHOBJIEH HA CKBOXHHHYK TpyO4aTyro
METAJUIMYECKYI0 KOHCTPYKLMIO 3 W TOTOB K MOIPYy>KEHUIO B CTBOJA 4 ckBaxuHbl llpm
pa3MeleHn: B CTBOJIE 29 CKBAXKMHBI B 3a1aHHOM IIOJIOKEHUH 3aTpyOHBIH Oapbep pa3KuMaeTcs
3a CYeT TMOBBIUICHWS [aBJICHUS 1O MeHbIIEH Mepe B YaCcTH CKBOKUHHOW TpyO4aToi
METAJUINYECKOH KOHCTPYKLIMH 3 M3HYTPH, KaK NMoka3aHo Ha ¢wur.1D, a 3aTem nepsas pazkuMHast
MeTajuindeckast My(proBas 4acte 6 Taxke eQOopMHUPYeTCs paanaIbHO HAPYKY, OKA HE YIIPETCs
B CTEHKY CTBOJIa CKBAKMHBI, KaKk MOKa3aHo Ha ¢wur.1D, wim noka He ynpercss B CTEHKY APYroi
CKBRXHHHOHN TpyO4aTON MeTaJuIM4ecKod KOHCTPYKIHMH (He mokas3aHa). Ilepsas pasxumHas
MeTajuindeckass My ToBast 4acTb 6 neopMUpyeTCs P BTOPOM JaBiieHUH. JlaBieHne pa3priBa
HIDKE, 4YeM BTOpO€ JaBiieHHe. Tekydas cpena, UCNOJb3yeMasl AJisl MOBBILIEHUS JABJIECHUs IO
MeHbIIEH Mepe B YAaCTH CKBAKWHHOH TPyOUaTOH MeTaJNTM4eCKON KOHCTPYKLHUHU 3, MOXKET ObITh
CKBA)XMHHOM TeKy4el Cpenon, MOPCKON BOAOU U T. .

Kak mnokazano Ha ¢ur.1A m 1B, mpoxoxm uMeeT MNPOMEXKYTOYHOE TOJOKEHHE,

IO3BOJIAIOIIECC TeKy‘{efI cpeac IMpOTEKATb B KOJBLEBOC MPOCTPAHCTBO MJIA TMNPUBCACHUA B
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JEHCTBHE BHYTPEHHHUX KOJIBLIEBBIX YIUIOTHUTENBHBIX 3JIEMEHTOB IIPH MEPBOM [NABJICHUM IPHU
yCTaHOBKE 3aTpyOHOT0 Oapbepa Ha CKBAKMHHYIO TPYyOUaTYIO METAUTHYECKYIO KOHCTPYKITHIO.

Taxum 00pa3oM, B IPOMEKYTOYHOM IOJIOKEHHH OOeCTIieueHa BO3MOKHOCTh MPOTEKAHHUS
TeKy4el cpefapl B KOJBLEBOE MPOCTPAHCTBO [IJIsl pa3KUMaHUs IO MEHbIIEH Mepe
NPOMEKYTOUYHON 4YacTH BTOPOH Pa3zKMMHON METaUTMUecKOi My(pTOBOH 4YacTH THpPH NEPBOM
JaBJIEHUH TPH YCTAHOBKE 3aTPyOHOro Oapbepa Ha CKBAKHWHHYIO TPyOHAaTYI0 METAJTHYECKYIO
KOHCTpYKLui0. [Ipoxon nMeer KOHEUHOE MOJIOKEHNE, Pa3beqUHSIOMee COO0IMEHUe Mo TeKy4Yen
Cpeze ¢ KOJIbLIEBbIM POCTPAHCTBOM, Kak rokasaHo Ha ¢ur. 1C.

Kak nokazano Ha ¢ur.1A-1D, kaxxnas u3 nepBoil pa3’KUMHON MeTaUTN4eCKOH My(pTOBOH
4acTu 6 U BTOPOH Pa3)KUMHOHM METaJUTMUecKOi My(pTOBOH 4HacTH 7 MMEET MEPBYIO KOHLIEBYIO
4acThb 17, MpOMEKyTOUHYIO 4acTh 18 U BTOPYIO KOHLEBYIO 4acTh 19, U KOHILIEBBIE YaCTH UMEIOT
OOJIBIIYIO TOJIIMHY, YeM TOJIIIMHA NMPOMEKYTOUHBIX yacTei. Konnesrle vactu 17, 19 xaxmoit
My(TOBOH HaCTH Pa3’KUMAIOTCS MEHbIIE, YeM NMPOMEXKYTOYHAs YacTh, BO BPEMs Pa3KUMaHHUS
3atpyOHOTO Oapbepa, kak mokazaHo Ha ¢wur.1D. Kak mokasaHo Ha ¢ur.1A, KOHIEBbIe YaCTH
UMEIOT TPETBIO TOJIIHUHY t3, KOTOpast OOJbIIE, YeM MepBast TOJNIIHUHA t] ¥ BTOPas TOJILINHA t).

Kak mnoxkazano na ¢ur.1A-1D, 3arpyOHbIii Oaprep | AOMONHUTENBPHO CONEPIKUT IO
MEHBIIEH Mepe OAUH BHEIIHUN KOJBLEBOW YIUIOTHUTENIBHBIN 3J1€MEHT 23, PacroJIOKEHHBIN Ha
BHEIIHEH MOBEPXHOCTU 8 MEepBOH pPa3)KUMHOH MeETaIMYecKOl My(pTOBOH HacTu 6, 4TOOBI
obecrieunTh HajJIeXKallee YIUIOTHEHHE OTHOCUTENbHO CTEHKH CTBOJA CKBAXKUHBI WJIN APYron
CKBAXXHHHON TpyO4aToll MeETaNIMYecKOd KOHCTPYKUMH (HE TOKa3aHa). Pa3KUMHbIe
MeTajuindeckne My(pToBbie yacTH 6, 7 UMEOT MHOXKECTBO M3 JBYX BBICTYIOB 24 Ha BHELIHEH
MOBEPXHOCTH, O0pasylINX KaHaBKy 25, B KOTOPOH pacmloOJOXKEH BHYTPEHHHH KOJBLEBOH
YIUIOTHUTENbHBIN 351eMeHT 10 1/Mii BHEITHUH KOJbIIEBOH YIUIOTHUTENbHBIA 3JIEMEHT 23.

3a cyeT TOro, 4TO BHYTPEHHUE KOJbLIEBbIE YIUIOTHUTENbHbIE 3JeMeHThl 10 Ha BHelIHel
MOBEPXHOCTH 9 OOpalleHbl K BHEUTHEH MOBEPXHOCTH CKBAXHMHHOM TPyOUaTONW METaLTHYECKOM
KOHCTPYKLIMH, BOKPYI KOTOPOH pacroyio)keH 3aTpyOHbI Oappep, MOXKHO H30€XKaTh
NpUBAPUBAHUS 3aTPYOHOro Oapbepa K CKBAKMHHOW TPyOUaTOH METAJIIMUECKOW KOHCTPYKLIHH.
Taxum oOpaszom, mepBas pa3KHUMHas MeTaJuTHYecKass My(QTOBast 4acTb 6 M BTOpasi pa3KUMHas
MeTajundeckass MyQpToBast 4aCTb 7 MOTYT He OBITb MPUBAPEHHBIMHU WIJIM 00KaTHIMH Ha BHELIHEH
MOBEPXHOCTH 2 CKBKUHHOW TPyOUaTON MeTaTHuecKOil KOHCTPYKUMH 3. 3aTpyOHbIil Oaprep 1
IPOCTO CKOJIb3UT HAa COCOMHEHHE WM TPyOdaTyr0 dYacTb, OOPa3yIOIIYI CKBAXKUHHYIO
TpyOUaTyr0  METaJUIMYECKyr0  KOHCTpykuur. Takum  oOpasom, mepBas  pa3KUMHas
MeTtajuindeckass My(ToBas HacTb M BTOpas pa3zKUMHas MeTauindeckas My(ToBas HacThb
BBIIIOJIHEHBI C BO3MOKHOCTBIO CKOJIBXKEHUs BAOJIb OCEBOH MNPOTSKEHHOCTH CKBAXXUHHOMN

TpyOUaTON METaNTNYeCKON KOHCTPYKLUH U HE MPUKPEIUIEHBI HETIOCPEACTBEHHO K CKBaKUHHON
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TpyOUaTOl MeTaJNTMUeCKOW KOHCTPYKUHMH. TakuMm o0pazoMm, repMeTH3Hpyromas CIOCOOHOCTh
3aTpyOHOTO Oaphepa HE 3aBUCUT OT CBapKu, W O0ECMEeYMBAETCS YIYYIIEHHBIN 3aTpyOHBIH
Oapbep, KOTOPBIA MO3BOJISIET M30€KaTh PHCKA HAPYLICHHWS TepMETH3UPYOLEel CroCOOHOCTH
3aTpyOHOTO Daphepa B MPOLECCe CBAPKU.

Kaxk nokazano Ha ¢ur.2, ckBaxkuHHas cucreMa 100, nMeromas CKBRKUHHYIO TPyOUaTyro
METAJUIMYECKYI0 KOHCTPYKIHIO 3 M 3aTPyOHBIH Oapbep 1, JONMOJHUTENBHO COACPIKUT LEHTPATOP
51, xotopslii ymupaercss B My(pTy 0OCajHON KOJIOHHBI M, TaKUM 00pasoM, yAep>KHBaeT
3aTpyOHBII Oappep B 3aJaHHOM IMOJIOKEHHHM JAa)X€ IpH CIYyCKe CKBAXHHHON TpyO4aToit
MeETaNIN4YeCKOH KOHCTPYKLUHU B CKBa)XKMHY. CKBa)KMHHAsI CHCTEMA MOJKET COJIEPKATh HECKOJIBKO
eHTpaTopoB S1 mnst yaepkanus 3aTpyoHOro Oapbepa 1 B TpeOyeMOM MOJIOKEHHH.

Kak mnoxazaHo Ha ¢wur.5S, 3atpyOHbIH Oapbep 1, BBIMONHEHHBIH € BO3MOXKHOCTBIO
pa3MeleHns] Ha BHEINHEH TMOBEPXHOCTH 2 CKBAXHHHOM TpyOdaTOdl MeTauin4ecKkoi
KOHCTPYKLUH i1 00eCTIeYeHNs1 30HAbHON M30JILUN B 3aTPyOHOM MPOCTPAHCTBE B CKBAKUHE,
COAEPKUT KOJBLIEBOE MPOCTPAHCTBO, OrPaHUYEHHOE KOXYXOM 11, mpuyeM KoxyX umeer
NEPBYIO BHEIIHIOK MOBEPXHOCTb 12A, BBINOJIHEHHYIO ¢ BO3MOXKHOCTBIO OOpAIIeHUs] B APYIYIO
CTOPOHY OT BHEUIHEH MOBEPXHOCTH 2 CKBAKMHHOW TPyOUaTOH METaNINYeCKON KOHCTPYKLUH 3,
U BTOPYIO HAPYKHYIO TOBEPXHOCTb 9, 12B, BBIMOJHEHHYIO C BO3MOXKHOCTBIO OOpalleHus: K
BHEIIHEH CTOPOHE 2 CKBAKWHHOH TPyOUaTOW METAJUINYECKONW KOHCTPYKLUH, KOrAa 3aTpyOHBIN
Oapbep pacroyioskeH BOKPYT CKBAKMHHOW TpPyO4UaTONW METAJUIMYECKOW KOHCTPYKLUH, MPUYEM
3aTpyOHBIII  Oapbep  MOTOJHUTENBHO  COACPIKUT  TMEPBBIH  BHYTPEHHHMH  KOJIBLIEBOU
YIUIOTHUTENBHBINA 371eMeHT 10, pacnosyio;keHHbIM Ha BTOPOM BHEIIHEW mnosepxHoctu 9, 12B n
BBINIOJTHEHHBIM C BO3MOKHOCTBK) CO3/aHMs YIUIOTHEHUs MeEXAy KOXyXOM 11 M CkBakMHHOM
TpyOuaTol merajunyeckoil koHcTpykuuer 3. Koskyx 11 BbInoSHEeH B Buae OgHON neranu 16 u
nostomy umeer (Gopmy Topomma. Koxkyx wuMeeT BTOpOH BHYTPEHHHH  KOJBLEBOU
VIUIOTHUTENbHBIN 3jeMeHT 10, 10B Ha paccTOSHMM OT MEpPBOr0 BHYTPEHHETO KOJIBLIEBOTO
ymioTHuTenbHOro 3jementa 10, 10A ¢ oOpa3oBaHueM KOJbIEBOro oObemMa 34 Mexmy
BHYTPEHHUMH  KOJBLEBBIMU  YIUIOTHUTENBHBIMU  3JIEMEHTAMH, BTOPOM  Pa3’KUMHOMU
METAJUINYeCKOH My(TOBOI 4acThi0 7 W BHEIIHEH MOBEPXHOCTBIO 2 CKBAXKUHHOHN TpyOdaToOif
METAJUINYeCKOH KOHCTPYKUMH. B uwactn kxokyxa 11, oOpameHHONH K CKBOKMHHOH TpyOuaTon
METAJUIMYECKON KOHCTPYKLUHU 3, MEXAY NMEpPBbIM BHYTPEHHHM KOJIBLIEBBIM YIIJIOTHUTEIbHBIM
snemeHTOM 10, 10A 1 BTOpBIM BHYTPEHHUM KOJIbLIEBBIM YIIJIOTHUTEIbHBIM dJeMeHTOM 10, 10B
U HANPOTHUB KOJIbIIEBOTO oObeMa 34 pacmosioxkeHo otBepctue 14. OTBepcrre 14 pacnoniokeHO
HarmpotuB mpopesn 30 B CKBAXHHHOW TPyO4aTOH METaJUIMUeCKON KOHCTPYKIHMH, TaK YTO

npope3b 30 coobmaercss mo Tekyded cpede ¢ KoJsbleBbiM odbemoMm 34. B oteepctum 14
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pacToJIOKEH Pa3pbIBHOUN 3yeMeHT 15, kak OOBSICHEHO cO CChUIKOM Ha ¢ur.lA, kotopbrit
(YHKLNOHHUPYET aHAJOTHYHBIM 00pa3oM.

Takum oOpa3om, mepBas pazKuMHas MeTauimdeckas MyQroBas dacTe 6 W BTOpas
pa3)kUMHasi MeTajuindeckass My(ToBast 4acTb 7 MOTYT OBITh BBIMOJIHEHBI B BUAE OJHOM JETaJH
16, kax mokazaHo Ha (UT.5, B TOM CMBICJIE, YTO KOKYX 11 COIEp:KUT MEpBYIO pPa3KHUMHYIO
METAJUIMIECKYI0 MY(TOBYIO 4acTh O U BTOPYIO Pa3KMMHYI0 METAUIMYECKYI0 My(TOBYIO 4acThb
7, 1 nepBasi BHEILHsIsI TOBEPXHOCTh 12A koxyxa 11 siBisieTcs BHELIHel MOBEPXHOCTHIO 8 nmepBoi
Pa3’KUMHONW MeTaUINYeCKOH My(pTOBOI yacTh 6, a BTOpasi BHEIIHsA NOBEPXHOCTh 12B koxyxa
11 sBIsIeTCS BHEIIHEH MOBEPXHOCTHIO 9 BTOPOH pa3KMMHON METaTYeCKOH My()TOBOH YacTu 7.
Koxyx comep»UT MepBYI0 Pa3KUMHYI METAUINYECKY0 My(TOBYIO 4YacTb 6 W BTOPYIO
Pa3)KUMHYI0 METAJUTMYEeCKYyI0 My(TOBYIO 4acThb 7, HO 3TH YacTH HE SIBJSIIOTCS OTACIHHBIMHU
YaCTsIMHU, 4 TOJIBKO YaCTSIMM Ha OHOM J€TaJu.

3arpyOubrii Gapbep 1 ¢ Gur.S BHINOTHEH TPEeXMEPHOH Me4YaThid B BUAE OJHOU HeTaiu,
Kak Toka3aHo Ha ¢ur.7, umeroueit ¢opmy 35 topomma. 3atpyOHbI Oappep mmeeT (Gopmy
TOPOMIA, UMEIOINYI0 YUIMHEHHYIO (JOpPMY B MOINEPEYHOM CEYEHHWU B HEPa3KaTOM COCTOSHUH,
€CIIH CMOTPETh B TIONMEPEYHOM CEYEHHM BJOJb CKBRKMHHOW TpyO4aTON METasTMuecKou
KOHCTPYKIIMH, KaK MOKa3aHO Ha BUJE B MOmepeyHoM paspese Ha ¢ur.8. 3aTpyOHbrii Oapwep ¢
¢ur.7 mokasaH B BHIE 3aroTOBKU mepen 0OpaboTKON pa3’KUMHBIX METAITHYECKHUX MY(PTOBBIX
yacTeil mocpencTBoM IIH(OBKH, (Ppe3epoBaHUs, PE3KH WJINM BCIIEHUBAHHUA WM C TOMOLIBIO
AHAJIOTUYHOTO MeTona (POPMHUPOBAHMS BBICTYIOB M KAaHABOK, B KOTOPBIX PACIIOJIOKEHBI
KOJIbLIEBBIE YIUIOTHUTEIIBHBIE 3JIEMEHTHI, KaK IMMOKa3aHo Ha ¢ur.8.

Kak mokazano Ha ¢wur.3, BTOpas pazKUMHas MeTajuindyeckas My@ToBas 4actb 7
JOTIOJIHUTENPHO COAepP kUT (praHen 22 i KperuieHus: 3aTpyoHoro Oapbepa | K CKBaXKHMHHOMN
TpyOUaTON METaIIMUECKON KOHCTPYKIUH 3, HAIIpUMep, ¢ OMOIIbI0 BUHTA. DaHen oOpa3oBaH
BTOPOH Pa3’)KUMHON METAJTHIECKON My(QTOBOI 4acThIO 7, KOTOpast JUIMHHEE MEPBOI Pa3KIUMHOM
MeTaJuIn4ecKol My(pTOBOH HacT 6.

Konbressle yrmoTHUTENbHBIE 351eMeHThI 10, 23 MOryT UMeTh pa3indHble (GOPMBI;, OHA
U3 HUX MOKa3aHa Ha (ur.4, rae KOJbLEBOW YIUIOTHUTENbHBIH 3JIEMEHT U yIepP>KUBAFOIIUN
3eMeHT 26 B (opMe pa3pe3HOro KOJblLia pacloyIOKEHbl B KAHABKE JUIsI 0OPa30BaHMS OTIOPHI IS
KOJIBLIEBOTO YIUIOTHHUTEIBHOTO 3JIEMEHTA. Y IeP)KUBAIOLINHA 3JEMEHT B (opMe pa3pe3Horo
KOJIbLIA IMeeT OoJiee OHOTO BUTKA 27, TaK YTO, KOTAA Pa3KUMHbBIE METATHUECKHuEe My(TOBbIE
qacTu 6, 7 pazKUMAIOTCA, YAEPKUBAIOIIUN 3JIEMEHT B (OpME pa3pe3HOro KOJbLa YaCTUYHO
packpyumuBaercs. bnaromaps 3ToMy, yAep>KHMBAKOIIUI 3J€MEHT B (opMe pa3pe3HOro KoJbLa
FapaHTUPYeT, 4YTO KOJIbLIEBOW YIJIOTHUTEJIBHBIA 3JIEMEHT YAEPKUBAECTCS B HAINPABICHHUH

HpOI[OJ'IbHOfI NPOTANKCHHOCTH CKBAXKUHHOTO Pa3KUMHOTO pr6anoro SJIEMCHTA JaKE€ IIpU €ro
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pa3’)KMMaHUH TaK, YTO YIUIOTHUTEIbHBIN 3JIEMEHT COXPAHSET CBOE MPEIoaracMoe NoJIoKeHHe,
a TepPMETU3UPYIOIIHNE CBOMCTBA CKBAKMHHOTO Pa3KUMHOTO TPYOUATOro 3JI€MEHTA YCHINBAIOTCS.
YrnotHuTeNnbHbIHA 35eMeHT 10, 23 MOXKeT BBIACPKUBATH 0OJiee BBICOKOE AaBJIEHHE Ha CTOPOHE,
I7le PacloJIOKEH VACPKUBAIOLINN 3JeMEHT B (opMe pa3pe3HOro KOJbLA, ITOCKOJIbKY
yIEePKUBAIOLINH 3JIEMEHT B (JOpMe pa3pe3HOro Kojbla (PyHKIMOHUPYET KaK CHCTEMa OMOPhI U
NOJACPKKH Ul YIJIOTHUTENBHOTO 3yieMeHTa. TakuM 00pa3oM, yIepKUBAIOIIUN 3JIEMEHT B
dbopMe pa3pesHOro KojbIla MOKET OBITh pa3pe3HbIM KOJBIOM. 3aTpyOHBIH Oapbep MOKET
JOTNOJIHUTENIbHO  COAEP>KaTb IMPOMEXYTOYHBIM 3JE€MEHT 28, pacHoJIOKEHHBIM  MEXIy
YIEPKUBAIOLINM 3JIEMEHTOM B (JOpMe pa3pe3HOro KOJbLA M YIUIOTHUTENBHBIM 3JIEMEHTOM.
YnaepkuBaromuii  3JeMeHT B (opMe paspe3HOro KOJbIld MOXKET YaCTUYHO NepEeKphIBAThH
NIPOMEKYTOUHBIN 37eMeHT. Kpome Toro, yaepKuBaromui 31eMeHT B (opMe pa3pe3HOro KOoJbla
U TIPOMEKYTOUYHBIN 3JIEMEHT MOTYT OBITh PACIIOJIOKEHBI C MPUMBIKAHUEM K YIIOTHUTEIHHOMY
3JIEMEHTY TaK, YTO IO MEHbLIEH Mepe OAMH U3 yIEPKUBAIOIINX 3JIEMEHTOB B (hOpMe pa3pe3Horo
KOJIbLIAa W TPOMEXKYTOUYHBIH 3JIEMEHT MOTYT NpPHMBIKATh K VIUIOTHHTEIBHOMY 3JIEMEHTY.
YIUIOTHUTENbHBIA ~ 3JIEMEHT  MOXeT ObITb  BBIIOJIHEH W3 3JIaCTOMEpPa,  PE3UHBI,
nosurerpadropstrnieHa (IIT®I) wnmu apyroro momumepa. Taxke, TPOMEKYTOUHBIH 3JIEMEHT
MO3KeT OBbITh BBINOJIHEH U3 nosauTerpadgropsTiiieHa (IITPD) B kauecTBe OCHOBHOTO MaTepHana,
C cofep KaHUEM B HEM, HAIIPUMED, JIATYHH, YIIIepoa W/ Ml HEPKaBEIOIIeH CTaIH.

Ha ¢ur.6 nokasana ckBaxxunnas cucrema 100, conepskamasi 1Ba 3aTpyOHBIX Oapbepa 1,
KOTOPBIE PACIIONIOKEHBI C MPUMBbIKAHUEM JpPYyT K Apyry. Takum oOpa3oM, HECKOIBKO 3aTPYOHBIX
0apbepoB paCIONIOKEHbI HA OJHOM COEIWHEHHH, TO €CThb pa3MeIeHbl Ha OJHOW U TOH XKe
TpyO4UaTOl YacTH, mpuyeM TpyOdaTble YacTU NMPU YCTAHOBKE BMECTe OOPa3yIOT CKBaKUHHYIO
TPyOUaTyI0 METAJUINYECKYI0 KOHCTPYKLHUIO 3. 3aTpyOHbIe Oapbepbl pacloioKeHbl «BCTHIK» 0e3
KaKUX-JTHOO MPOMEKYTOYHBIX COCIMHHUTENbHBIX YacTel. /IBa 3aTpyOHBIX Oapbepa COSOMHEHBI 1O
TeKyuel cpene yepe3 TpyOy MM THAPABIMYECKYIO JIUHHUIO 52 yIIpaBJICHUs, W JHHUS YITPABICHHS
npoxoauT 4epe3 mMydry 55 obcagHON KOJOHHBIL, obecneunBasi COOPKY Ipyr ¢ APYroM ABYX
coenuHeHu. 3aTpyOHbINA Oapbep, OMDKANWIINA K MOBEPXHOCTH, MOXKET ObITh COEIUHEH IO
TEeKy4uell cpene C MOBEPXHOCTHIO WM MOPCKHM JHOM 4Yepe3 THUAPABIMYECKYK JIMHUIO 52
YIPaBJICHUS, TaK YTO 3aTPyOHBbIE Oapbepbl MOTYT OBITH Pa3’KaTbl C OBEPXHOCTH/MOPCKOTO HA
Yyepe3 JIMHUIO YIPABICHHUS K MEPBOMY 3aTpyOHOMY Oaprepy M naliee yepes JHHUU YIPaBICHHS
Mexay 3aTpyOHbiME Oapbepamu. Takum oOpaszoM, 3aTpyOHbIe Oapbepbl HE UMEIOT OTBEPCTUM, U
CKBRXXHMHHAs TpyOuaTas MeTaJulMdeckass KOHCTPYKIHSI HE HMMeEEeT Mpope3edl HAmpOTHUB 3THX
OTBEPCTUH, TOCKOJBbKY Pa3)KMMaHUE MPOUCXOIUT uepe3 JIMHHUU YIPABICHHS, PACIMOJOKEHHbIE
BHE CKBOXHMHHOW TpyO4aToH MeTajuIn4eckod KOHCTPYKUMH. B nmpyrom  BapuaHTe

OCYILIECTBIIEHHs CKBAKUHHASI CUCTEMA COZIEPIKUT OoJtee IBYX 3aTpyOHBIX Oapbepos.
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30HaNbHAs U30JISLUS BHU3 10 CKBAKWHE 00ECIIEYNBAETCS 32 CUET YCTAHOBKH 3aTPyOHOTrO
Oappepa 1 Ha BHEIIHEW MOBEPXHOCTH 2 CKBAXHHHOHN TpyO4UaTOH MeTaNTM4ecKON KOHCTPYKIHU
3, CMOHTHPOBAHHOW M3 TPyO4aTHIX HACTeW WJIM COCOMHEHHWH, MyTeM CKOJIbKEHUS 3aTPYyOHOTO
Oappepa 1 BOONB OMHOW M3 TPyOUATHIX HACTEW WM COCOUHEHHH CKBAKUHHOW TpyO4aToun
METAJUINYECKOH KOHCTPYKLUH 3. 3aTeéM BHYTPEHHHUH KOJIBLEBON YIJIOTHUTEJIbHBIN 3J1eMEeHT(bl)
10, 10A, 10B mnpuBoauTcss B JeHCTBHE IyTeM I[IOBBIIEHUS [JaBJIEHUS B KOJbLEBOM
NPOCTPAHCTBE, TAK YTO BTOPAsl pa3KMMHAs MeTajuindeckas My(ToBas 4acTb 7 MPIKUMAETCS K
BHEIHEH MOBEPXHOCTH 2 CKBAXHHHOW TPyO4aTOH METaJUNIM4eCKON KOHCTPYKIHMH 3 10 WIIH
NOCJIe YCTAHOBKH TPyOUaTO 4acTh, MMeroInel 3aTpyOHbIil Gappep 1, Kak 4acTh CKBaXKHMHHOM
TPyOUaTON METaTMYeCKON KOHCTPYKUMHU 3. 3aTeM CKBAKMHHYIO TPYOHaTYI) METATHYECKYIO
KOHCTPYKLIMIO 3 BCTaBISIIOT B CTBOJ 29 CKBaKWHBL, OOecreunBas HaTU4Yue 3aTpyOHOro
NPOCTPAHCTBA 4 BOKPYT CKBAKMHHON TPyOUATOH METAIITMUECKOH KOHCTPYKUUH 3. CKBaKUHHYIO
TpyOUaTyI0 METAJUTMYECKYI0 KOHCTPYKLHIO 3 ONYyCKAIOT B CKBAKHUHY 1O TE€X IOp, IOKa
3aTpyOHBbIe Oapbepbl 1 He OyayT pacmoyIOKEHbI B NPEANONAraeMbIX TOJOXKEHUSX, a 3aTeM
3aTpyOHBbIE Oapbepbl | pPa3KUMArOT MyTEM IMOBBIICHUS ABJICHUS B KOJIBLIEBOM MPOCTPAHCTBE 5
U, TakuM O0Opa3oM, pa3KUMaHUSA IO MEHbIIEH Mepe MEepBOH Pa3KUMHON METaTHUeCcKOM
mydToBOH HacTu 6 HO ymopa B CTeHKY 33 CTBOJA CKBAKHHBI WJIH APYrod CKBAaKUHHOU
TpyOUaTOl METAJUTMYECKOW KOHCTPYKIMH, OOeCmevnBas M30JBILMI0 OJHOW 4YacTH 3aTpyOHOro
MPOCTPAHCTBA OT APYTON HACTH.

IIpu ckonbxeHnu 3aTpyOHOro Oapbepa 1 Ha CKBOKUHHYIO TPYOUATYIO METAJUIMYECKYIO
KOHCTPYKLMIO OTBepcTue 14 B 3aTpyOHOM Oaphepe pacrojaraercs HarnpoTuB mpopesu 30 B
CKBRXHHHOM TPyO4aTON METAIUIMYECKONH KOHCTPYKIHH 3, TaK YTO MEKAY MEPBBIM BHYTPEHHUM
KOJIbLIEBBIM  YIUIOTHUTENbHbIM 3jeMeHToM 10A U BTOpPbIM BHYTPEHHUM KOJBLIEBBIM
VIUIOTHUTENBbHBIM 35ieMeHTOoM 10B oOpasyercs kosbueBoit oOvem 34. Korma BHyTpeHHHE
KOJIbLIEBbIE yIUIOTHUTENbHBbIE 3yeMeHThl 10, 10A, 10B npuBeneHbl B AeHCTBHE, KOJIBLIEBOM
obpeM 34 repMeTH3MpyeTCs, 3a HCKI4YeHHeM mnpope3u 30 B CKBOXHHHOH TpyOdaToit
METAJINYECKOW KOHCTPYKIMHM 3, U, TakuM oOpa3oM, KOJbIeBoi o0beM 34 MOKeT
HCIIOJIb30BATHCs [JIs1 KOJIBLIEBOTO KaHaja JJisl TeKy4el Cpeaibl, COeANHSIOIIEro M0 TeKydel cpene
otBepctue 14 u mpopessb 30, u, TakuM 00pa3oM, OTBEPCTHE U MPOPE3b HE 00SI3aTENBHO JOJIMKHBI
OBITh MOJIHOCTHIO COBMEIIEHBI, TOCKOJIBKY KOJIBLIEBOH 00BEM OyIeT COSANHATD UX.

IIpu npuBeneHun B AEHCTBHE BHYTPEHHUX KOJBLEBBIX YIUIOTHUTEIBHBIX 3J1€MEHTOB 10
JABJICHUE HEMHOIO YBEJIMYUBAETCs, Pa3pblBas Pa3pbIBHOM 3JIEMEHT MOCHE TNPUBEACHUS B
JEHCTBHE BHYTPEHHHUX KOJIBLIEBBIX YIUIOTHUTENBHBIX 5JeMEHTOB. lIpuBenenue B nelicTehe
BHYTPEHHETO YIUIOTHUTEIBHOTO 3JIEMEHTA(OB) IOTOJHUTENBHO CONEPKUT COEAUHEHHE IO

TEKy4el cpene KOJbLEBOro npocTpancTsa S ¢ HacocoM 110 uepes npoxoa 20 unu depes JIUHUU
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52 ympasnenust. Takum 0Opa3oM, HACOC MOKET OBITh YCTAaHOBJEH Ha MOPCKOM JHE WJIH Ha
nosepxHocTu. llocie mpuBeneHus: B OefiCTBHE BHYTPEHHET'O VIUIOTHUTENIBHOTO 3JEMEHTA(OB)
HACOC MOJKET OBITh OTCOEIMHEH, U pa3)kKUMaHue 3aTPyOHOro Oapbepa B CKBAKUHE BBITIOJIHAETCS
NyTEM TIOBBIIEHUS JABJICHHS IO MEHbIIEH Mepe B YaCTH CKBAXUHHOH TpyOdaToit
MeTAJUTNYEeCKOH KOHCTpYKIHMH. Eciiu 3aTpyOHbIe Oapbhephl COENMHEHBI Yepe3 JTMHUH YIPABICHHUS,
HACOC MCIIONIB3YETCs TSI pa3KIUMaHus 3aTPyOHBIX OapbepoB B CKBAXKHHE.

ITepen morpyxkeHuem 3aTpyOHBIX OapbepoB | orBepctue 20 3aKkpbIBaeTCs, HAIPHMED,
npoOkoi 41 wim CBapKOH, Tak YTO KOJBLEBOE MPOCTPAHCTBO S5 3aTpyOHBIX OapbepoB 1 Moxer
HAXOIUTBCS MO NaBJeHUEM. 3aTpyOHbIe Oapbepbl Pa3KUMAIOT IyTEM MOBBIIIEHHS JaBJICHUS IO
MeHbIIEH Mepe B YacTU CKBAKUHHOW TpyO4aToll MeTayuindeckoll KOHCTPYKLUH 3, BBEICHHS
TeKy4el cperpl oA NaBjeHneM depe3 npopesb 30 B KosbleBol 00beM 34 U fanee B KOJbLIEBOE
npoCTpaHCcTBO 5 yepe3 orBepctue 14. Takum oOpa3om, mpuBeneHHe B AEHCTBHE IEPBOTO
BHYTPEHHEr0 KOJIBLIEBOTO YIJIOTHUTEIbHOrO 3yeMeHTa 10A M BTOPOro BHYTPEHHEro
KOJIBIIEBOTO YIUIOTHUTENBHOTO djieMenTa 10B obecneunBaer Hain4due KOJbLEBOro odbema 34,
KOTOpBIM 3aTeM HCHOJb3YeTCs B KadecTBe KaHasla JUJIsl TeKydel cpenbl /Ul COeIUHEHHUs IO
Tekyueil cpeae npopesu 30 ¢ orBepcTuem 14.

ITocne pazxumanusi 3aTpyOHbIX OapbepoB | Tak, dYToOBl mepBast pa3’KUMHAas
MeTajundeckass My(QToBast 4acTb O WJIM BHELIHSS MOBEPXHOCTH 12A kokyxa 11 ymupanach B
cTeHKy 33 crBojia 29 CKBOKHWHBI WIH JPYI'YIO CKBAXKUHHYIO TPyO4yaTyI0 METaJUTHYECKYIO
KOHCTPYKLMIO (HE TI0Ka3aHa), OOWH WM Oosiee 3aTpyOHBIX OapbepoB MOTYT OBITh
nepdopuposansl. Takum oOpazom, nmepdoparus 3aTpyOHOTO Oapbepa U CKBAKUHHOM TpyOUaToi
METAJUINYECKOH KOHCTPYKLIMM MOJKET OBITh BBINOJIHEHA C TOMOLIBIO Mep(POPHPYIOLIEro
WHCTPYMEHTA U3HYTPH CKBAKUHHON TPyOUaTONH METAJUTMYECKONH KOHCTPYKLIHH.

ITox Tekyueil cpemoil WM CKBAXMHHOM TeKy4dell cpemodl NMOHUMAeTcss J00OW THI
TeKy4ell cpenbl, KOTopash MOXET NPUCYTCTBOBAaTh B He(PTAHOW MM Tra30BOH CKBaKHHE,
HarpuMmep, NMPUPOIHBINA ra3, HedTh, OypoBOil pacTBOp, chipas HedTh, Boga U Tak panee. Ilox
rasoM ToApasyMeBaeTcs JHO00H THUI Tra30BOW CMECH, TPHUCYTCTBYIOIIEH B CKBaKHHE,
3aKOHUYEHHON WJIM He 3aKPeIICHHOW 00camHbIMU TpyOamu, a moja He(pThIO MOAPa3yMeBaeTCs
000t TUN HEePTSIHOH cMecH, HampuMep, cbipas HeThb, HedTecoaepKalias TeKyJasi cpena u T.
n. Takum obOpa3oMm, B cocTaB rasa, HeTH M BOABI MOTYT BXOAUTBH IPYTHE SJIEMEHTbI WIIH
BEIIIECTBA, KOTOPBIE HE SBIISIOTCS ra30M, HEPTHIO W/HIIH BOJIOH, COOTBETCTBEHHO.

ITox obGcanHOW KOJOHHOH MJIM CKBRKMHHOW TPyOUaTON METAJNTMUECKOW KOHCTPYKIHEH
noJpa3yMeBaeTcss JoOOH BuI TpyObl, TPyOHATOro 3JeMeHTa, TPyOOmpoOBONA, XBOCTOBHKA,
KOJIOHHBI TPYO M T. 1., HCIIOJIb3YEMbIX B CKBAXKHHE NMPH N0ObMEe HE(YTH WIM NMPUPOJHOTO rasa.

Coenunenne — 3To TpyO4aTble AeTald, CMOHTHPOBAHHBIE BMECTE C OOpa3oBaHHEM OOCATHOM
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KOJIOHHBI MJIM CKBXMHHOHM TpyO4aTol Merammnueckoi KOHCTpyKUuH. CoeauHeHHs: OObIYHO
MOHTUPYIOTCSI BMECT€ C TMOMOLIBIO My(T 00CcagHOW KOJOHHBI WJIM  AHAJOTHYHBIX
COEIMHHTENBHBIX 3JIEMEHTOB.

B Tom cnydae, korma HEBO3MOXKHO TOJHOCTBIO MOTPY3UTh CKBAKHHHYKO TPyOUaTyro
METAJUINYECKYI0 KOHCTPYKLMIO 3 B JAPYIYIO CKBOKHMHHYIO TPyOUaTyH0 METaJUTHIECKYIO
KOHCTPYKLIMIO WJIM CTBOJI CKBAXKHHBI, MOXET OBITb MCIOJB30BAH CKBAXKMHHBIH TPAKTOP IS
NPOTAJIKUBAHUS CKBRKUHHON TPYOUATOH METAIIIMUECKOH KOHCTPYKLIUH 10 HYKHOTO TOJIOKEHHS
B CKkBaXMHE. CKBa)XMHHBIN TPAKTOP MOKET MMETh BBIABHTAaEMblEe pbIYary, MMEIOIINE KOJeca,
NpUYeM KoJiecCa BXOAAT B KOHTAaKT C BHYTPEHHEH IMOBEPXHOCTBIO OOCATHOW KOJIOHHBI JUIS
NPOABIDKEHHSI TPAaKTOpa M HMHCTPYMEHTa Brepen B CkBakuHe. CKBOKUHHBIA TPaKTOp
npezactasisier coboil 000N BUI MPUBOJHOIO MHCTPYMEHTA, CIIOCOOHOTO TOJKATh MIIH TSHYThb
UHCTPYMEHTHI B CKkBakuHe, Hanpumep, Well Tractor®.

XoTst M300peTeHHe OMHMCAHO BBHIE B CBS3U C NPEATNIOYTHTENbHBIMUA BapHAHTAMHU
OCYILIECTBIIEHHUs] H300pETeHHs, AJIsl CIELUAJICTa B TAHHONW OOJNacTH TEXHUKU OyIeT OYEeBUIHO,
YTO BO3MOJKHBI HECKOJIbKO MonuduKanuii 6e3 BbIXOAa 3a mpenensl 00beMa MpaBOBOH OXpPaHBI

n300peTeH s, ONPeNeIsIeMOro MprIaraeMoi GopmMyIol H300peTeHHsL.
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DOOPMVIJIA U30BPETEHHMA

1. 3arpyOnbiii Gapbep (1), BBIOJHEHHBIH C BO3MOXKHOCTBIO Pa3MEILISHHs] HAa BHEIIHEH
MOBEPXHOCTHU (2) CKBAKMHHON TpyOuaTo MeTauimueckod KOHCTpyKiuu (3) mist obecniedeHus
30HAJILHOU M30JISIIUY B 3aTPYOHOM MPOCTPAHCTBE (4) B CKBAXKUHE, COAEPIKALTUI:

- KOJIbLIEBOE MPOCTPAHCTBO (5), oOpasoBaHHOE MEPBOH PA3KUMHOU METaJUTMYECKOM
My(TOBOH 4YacThio (6) U BTOPOH pa3’)KUMHON MeTajnueckoil My(dToBoi dacteio (7), mpudem
nepBasi pa3KMMHAsS MeETaJIMueckass My(QToBas 4YacThb HMEET BHEUTHIOI MOBEPXHOCTH (8),
BBITIOJIHEHHYIO C BO3MOXKHOCTBIO OOpalleHHuss B APYIYI0 CTOPOHY OT BHEUIHEH MOBEPXHOCTH
CKBRXMHHOHN TpPyO4UaTON MeTayuIn4ecKOl KOHCTPYKLHH, a BTOpas pa3KHUMHAs MeTaJuIndecKas
My(TOBasi 4acCTb HMEET BHEINHIOK MOBEPXHOCTh (9), BBINOJHEHHYIO C BO3MOKHOCTBIO
oOpaleHnst K BHEIIHEH MOBEPXHOCTH CKBAKMHHOW TPyOUaTOH METa/NIMuecKOW KOHCTPYKLUH,
NPU Pa3MELIeHNH BOKPYT CKBRKMHHOM TPyO4aTON METAITMYECKOH KOHCTPYKLIUH,

npudeM 3aTpyOHBIH Oapbep MOTOJHUTENBHO CONEPKUT MEPBBI BHYTPEHHUN KOJIBLIEBON
yroTHUTENbHBIH 31eMeHT (10, 10A), pacrnonoskeHHBI Ha BHEUIHEH MOBEPXHOCTH BTOPOH
Pa3)KUMHOW METAUINYECKOH My(TOBOH HACTH W BBIMOJHEHHBIH C BO3MOYKHOCTBIO CO3/IaHUS
VIUIOTHEHUS] MEXKIY BTOPOH PAa3KUMHON METaUNIMYeCKOW My(pTOBOW YacThIO M CKBAKHMHHOM
TpyOUaTON METAJNTNIeCKON KOHCTPYKIHEH.

2. 3arpyOHbprii Oappep mo 1.1, MONMOJHHUTENBHO COAEpPKAIMUN BTOPOW BHYTPEHHHH
KOJIBLIEBOH YIUIOTHHUTENBHBIA 35eMeHT (10, 10B), pacnoyioskeHHBIH Ha BHELIHEH MOBEPXHOCTH
BTOPOH pPa3’)KUMHOU METAJUINYECKOH My(TOBOH HYaCTH M BBIIOJHEHHBIH C BO3MOYKHOCTBIO
CO3/IaHUsl YIUIOTHEHHs] MEXIy BTOPOH pa3KMUMHOM MeTauIn4eckoil My(TOBOH HacTBIO U
CKBXMHHOH TpyO4aTON MeTaNIN4eCKON KOHCTPYKIHEH.

3. 3arpyOneiii Oapbep mno 1.2, B KOTOPOM TEPBBIH BHYTPEHHUH KOJBLIEBOU
VIUIOTHUTENBHBIN 3JIEMEHT pacrloJiockeH Ha paccTossHuM (d) OT BTOPOrO BHYTPEHHETO
KOJIBLIEBOTO VILUIOTHUTENBHOTO 3JIEMEHTA, & BTOpasi pa3KUMHAasi MEeTaJuTnueckas My(QToBast 4acThb
umeet orBepcTre (14) Mex 1y epBbIM BHYTPEHHUM KOJIBLIEBBIM YILIOTHUTEIBHBIM 3JIEMEHTOM H
BTOPbIM BHYTPEHHUM KOJIbLIEBBIM YIJIOTHUTEIbHBIM 3JIEMEHTOM.

4. 3arpyOHbiii Oapbep Mo 1.3, B KOTOPOM B OTBEPCTHUH PACIIOJIOKEH Pa3phIBHON dJIEMEHT
(15), Tako# Kak pa3pbIBHO IHCK.

5. 3atpyOHbiii Oapbep Mo JrOOOMY M3 MPENIIECTBYIOIIUX MYHKTOB, B KOTOPOM IepBast
pa3)kKMMHasl MeTaJIyeckass My(QToBas 4acTh U BTOpas pa3KUMHAs MeTajundeckas MyQToBas
4acTh BBIMOJIHEHBI KaK OJ1HA aetajb (16).

6. 3aTpyOHbIii Oapbep Mo JFOOOMY M3 MPEALIECTBYIOIINX MyHKTOB, B KOTOPOM IepBast

pa3’kuMHasaA METAJININYICCKaA My(I)TOBaSI HaCcTb U BTOpas pasKUMHass MCTAJLIUMYCCKasa My(I)TOBaSI
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YacTh MPENCTABISIOT COOOH IBE CBapeHHbBIE BMECTe MY(TBHI, OrpaHHYMBAIOIINE KOJBLIEBOE
IIPOCTPAHCTBO.

7. 3atpyOHbiii Oapbep Mo JOOOMY M3 MPEAIIECTBYIOIINX IYHKTOB, B KOTOPOM BTOpast
pa3’)kKUMHas MeTaJTHYecKast My(TOBasi 4aCTh MMEET MEHBINYIO TOJIIMHY, YeM TOJIIHUHA MEPBOH
Pa3KUMHOU METATNYECKOU My(TOBOH HaCTH.

8. 3arpyOHbiii Oapbep mo MHOOOMY U3 MPEALIECTBYIOIIMX IYHKTOB, B KOTOPOM BTOpas
pa3kMMHas MeTajuindeckass My(TOBas HYaCTb BBINOJIHEHA W3 MaTepuaia, UMerolnero Oosee
BBICOKYIO KOBKOCTb, YeM MaTepHaJl NMepBOi pazkKUMHON METAJUINIECKOH My(TOBOI YacTu.

9. 3arpyOHblii Oapbep Mo JHOOMY U3 MPEALIECTBYIOMINX MYHKTOB, B KOTOPOM Kakaasi U3
NEePBOI Pa3KUMHON METaJNTMUecKOoi My(TOBOH YaCTH M BTOPOH pa3KUMHON METaJUTHUECKOU
My(TOBOH HaCTH UMEET MEPBYI KOHLEBYIO 4acTh (17), mpomekyTounyro dacte (18) u BTopyro
KOHIeBYI0 dYacTh (19), M KOHLEBBIE YaCTH HUMEIOT OOJBLIYIO TOJIIMHY, YeM TOJIINHA
MIPOMEKYTOUHBIX YACTEH.

10. 3arpyOHblii Oapbep Mo JHOOOMY H3 MPENIIECTBYIOIIUX MYHKTOB, IOMOJHUTENBHO
comepxkamuii  mpoxox (20) ansg  mpuBeAeHHs B JEHCTBUE BHYTPEHHHX  KOJIBIEBBIX
VIUIOTHUTENBHBIX 3JIEMEHTOB MPHU YCTAHOBKE 3aTPyOHOro Oapbepa Ha CKBAKHHHYIO TPyOUaTYIO
METANINYECKYI0 KOHCTPYKLIHUIO.

11. 3arpyOubiii Oaprep mo m.10, B KOTOPOM MIPOXOJ cOOOIaeTcst Mo TeKydeH cpene c
KOJIbLIEBBIM ITPOCTPAHCTBOM.

12. 3arpyOHblii Oapbep mo JHOOOMY H3 MPENIIECTBYIOIIUX MYHKTOB, JOTOJHHUTENBHO
conep Kaluil 1Mo MEHbIIeH Mepe OOUH BHEIIHWH KOJIbLIEBOW YIUIOTHUTEIbHBIN 3JeMeHT (23),
pAcCIIONIO’KEHHBIH Ha BHEINHEH MOBEPXHOCTH MEPBOH Pa3KUMHONW METaUTMUeCKOH My(ToBOM
YacTH.

13. 3arpyOHblii Oappep mo MOOOMY M3 TNPEALIECTBYIOIIMX IYHKTOB, B KOTOPOM
pa3’KMMHBIE METAJUINYeCKHe My(TOBbIE YaCTH MMEIOT MO MEHbIIEH Mepe nBa BeIcTymna (24) Ha
BHEITHEH MOBEPXHOCTH, OOpasyromue KaHaBKy (25), B KOTOPOW pAaCHOJIOKEH KOJbIEBOU
YIUIOTHUTENbHBIN 3JIEMEHT.

14. CxBaxxunnas cuctema (100), conepskammasi:

- CKBRXXHHHYIO TPYOUaTyI0 METAJUIMYECKYIO0 KOHCTPYKIHIO (3), umeromyo mpopess (30),

- IO MEHbIIEeH Mepe OAWH 3aTpyOHbIi Oaprep mo modomy u3 mm. 1-13,
npudeM IO MEHbLIEH Mepe OAMH 3aTpyOHBIH Oapbep pacIoyIOKEH TakK, YTO MPOope3b
pacroyio)keHa MEXKIy TEePBbIM BHYTPEHHHUM VIUIOTHUTENBHBIM 3JIEMEHTOM U BTOPBIM

BHYTPEHHUM YIUIOTHHUTCIBHBIM 3JICMCHTOM.
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15. Croco0 pasmemenusi 3aTpybHoro Oapbepa mo jrobomy u3 mim.1-13 Ha BHelrHei
MOBEPXHOCTH CKBAXMHHOHN TPyO4UaTOW MeETAJUIMYECKOW KOHCTPYKLMH, CMOHTHPOBAHHOW W3
TpyOUaThIX HacTel WM COENUHEHHs IJIsi O0eCrevYeHHs 30HAJbHOW M30JSIIUU B 3aTpyOHOM
MIPOCTPAHCTBE B CKBAXKMHE, COAEPKALIUN CIEAYIOLINE STAIbI

- obecneunBarOT CKOJIbKEHUE 3aTPyOHOTO Oapbepa Ha W BAOJb OJHON U3 TPyOUaTHIX
qacTell MM COeNMHEHNH CKBAKMHHOHN TpyOUaTOl METaNTNUeCKON KOHCTPYKLINH,

- MPUBOIAT B NEHCTBHE BHYTPEHHUI KOJBLEBOW YIUIOTHUTEIbHBIN 3JEMEHT(bI) MyTeM
MOBBIIICHUS ABJIEHUs B KOJIbLIEBOM MPOCTPAHCTBE, TAK YTO BTOpAs Pa3KUMHAasl METaNINYeCKast
My(QTOBasi 4YaCTh NPWKHMAETCS K BHEIIHEH MOBEPXHOCTH CKBAXKUHHOH TpyOdaToOi
METAJUIMYECKON KOHCTPYKLHH,

- YCTaHAaBJIMBAOT TPyOUATyIO0 HacTh, HMMEIOLIYK 3aTpyOHbIH Oappep, Kak dYacTb
CKBXHHHOH TpyO4YaTOl MeTaNTn4eCKON KOHCTPYKIIHH,

- BCTaBJSIIOT CKBAXHHHYIO TPYOUaTyH0 METAJUIMYECKYI0 KOHCTPYKLHIO B CTBOJ (29)
CKBAXHHBI C CO3JaHHEM 3aTPyOHOro MpPOCTPAHCTBA BOKPYI CKBKHUHHOW TpyOdaToit
METAJUIMYECKON KOHCTPYKLHH,

- pa3kuUMarT 3aTpyOHBIH Oappep MyTeM pa3)KMMaHUS MO MEHbIIEH Mepe IepBOU
Pa3’KUMHOW MEeTaJTMUecKod My(TOBOHM 4acTH 1O ymopa B CTEHKY (33) CTBOJIAa CKBaKUHBI WUJIH
APYro CKBAXMHHOW TpPyOUaTON MeETaJuIMYeCKOH KOHCTPYKIHMM C H30JSILMEeH OIHOW YacTH

3aTpyOHOTO MPOCTPAHCTBA OT APYTrOH YaCTH.
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