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(57) Hacrosimee usobpeTenue oTHOCHTCS K 3aTpyOHOMY Gapbepy MUis 0Oecreuenns 30HaIbHON H30MIsIMK B

3aTpyOHOM HPOCTPAHCTBE B CKBAXXKMHE MEXAY CKBRKUHHON TpyOuaToi METaJUIMYECKON KOHCTPYKILHUEH
W JIPYrol CKBaXWHHOW TPyO4UaTOW METaNTM4eCKOW KOHCTPYKIWEH WM CTEHKOW CTBOJIa CKBaXKHMHEI,
coziepXKalieMy TpyOUuaTylo MeTaNIMYECKYIO YacTh C BHELIHEH MOBEPXHOCTHIO YacTH, MPEIHA3HAYCHHYTO
JUISl YCTaHOBKM KaK YacTh CKBOXUHHOM TpyO4aTol MeETaUIMUYeCKON KOHCTPYKIMH, Pa3KHUMHYIO
METAIUTMYECKYI0 My(TY, OKPYKaIOILYI0 TPyOUaTyt0 METaJUINIECKYIO YacTh C 00pa30BaHIEM PAKIMHOTO
MIPOCTPAHCTBA MEXY HUMHM, IPUYEM pa3KMMHas MeTaIHYecKas My(Ta BBHIIIOIHEHA C BO3MOKHOCTHIO
pa3KUMaHHsl B CKBR)XHHE OT MEPBOr0 BHEIIHETO JWAMETpa JI0 BTOPOTO BHEIIHErOo JHaMeTpa, YTOOBI
YIHPAThCS B CKBAXHHHYIO TPYO9YaTyl0 METAJUINYECKYIO KOHCTPYKIMIO MJIM CTEHKY CTBOJIA CKBAXKHHBI,
MIPUYEM pa3KUMHAs MeTaJuIndecKast My(Ta UMeeT IepBbIi KOHELl, BTOPOH KOHEIl, BHEIIHIOIO IIOBEPXHOCTh
U TPOJONBHOE YAJMHEHHE, NMPU STOM IIEPBBIH KOHEI| Pa3KMMHOW METaJUTMUeCKOH My(Thl HMeeT
MEXaHWYECKOE COCAMHEHHE, M NEPBBI KOHEN PazKUMHOW METAUIMYECKOH My(THl COEAWHEH C
TpyOUaToif METaNTMYECKOH YaCThIO TOCPECTBOM BPE3HOTO COSTMHEHHS, COAEPIKAIETO BPE3HOE KOJIBIIO,
coJeprKalllee BHEIIHIOK KOJIbLEBYIO IOBEPXHOCTh, UMEIOLYH0 HAKJIIOHHYIO IIOBEPXHOCTh, U BHYTPEHHIOIO
KOJIBLIEBYIO ITOBEPXHOCTb, UMEIOIIYIO IMEPBYIO PEXKYIIYI0 KPOMKY, BBIIOJHEHHYIO C BO3MOKHOCTBIO
BpE3aHMs BO BHEIIHIOIO IOBEPXHOCTh YaCTH, U COEIUHUTENBHOE KOIBIIO C MEXaHUIECKUM COCIUHEHUEM,
BXOASLIMM B 3alleIUICHHE C MEXaHWYECKUM COEJMHEHUEM Pa3KUMHOW METaJUIMuecKoi My(QThl, KOraa
HaKJIOHHAsI TIOBEPXHOCTh CKOJB3HUT MO KOHMYECKOW MOBEPXHOCTH PAKUMHON METAIITMIECKOH MY(QTHI
JUIs BAABIMBAaHUS NEPBOM pEXyIeld KPOMKHM BO BHEIIHIOK MOBEPXHOCTh YAaCTH C NPHKPEIUIEHUEM
PaKUMHON METAILTHYCCKON MY(DTHI K TPyOUaTOil MeTayuindeckoi yacTu. M300peTeHne TakKe OTHOCUTCS
K CKBO)XHHHOH CHCTEMe, COfepiKalled Mo MEHBIIeH Mepe OmuH 3aTpyOHBIN Oapbep M CKBAXHHHYIO
TpyOUaTyIo METAIUIMYECKYI0 KOHCTPYKIIMIO, YacTh KOTOPOH 00pasyeT TpyOuaTas MeTalIndecKas 4acTh.
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E21B 33/127
3ATPYBHBIU BAPBEP C BPE3HBIM COEJUHEHUEM

Hacrosimee wu3o0pereHue OTHOCHTCA K 3aTpyOHOMY Oapbepy s obecredeHwHs
30HAJIBHOHM M30JILMHU B 3aTPYOHOM MPOCTPAHCTBE B CKBAKUHE MEXKIY CKBAKHHHOHM TpyO4aToi
METAJUINYECKOH  KOHCTPYKLMEH © Jpyrod CKBAXXUHHOH TpyOUaTOW  METaTMuecKOu
KOHCTPYKIIUEH UM CTEHKOW CTBOJIA CKBaKHMHBI. 300peTeHne Tak:ke OTHOCHUTCS K CKBAXKUHHOMU
cucTeMe, coneprKaiel Mo MeHbIneld Mepe OUH 3aTpyOHBIH Oapbep U CKBAXXHHHYIO TPyOUaTyIO
METAJUTMIECKYI0 KOHCTPYKIHUIO, YaCTh KOTOPOH 00pasyer TpyOuaras MeTauIndeckast 4acTb.

3arpyOHble Oapbepbl YCTAHABIMBAKOTCS KaK 4YacThb OOCAKEHHOW CKBAKWHBI C LENBIO
W30JINPOBAHMSI SKCIIyaTallMOHHON 30HBI OT 30H ¢ M30BITOYHOW OOBOAHEHHOCTHIO. HekoTopble
U3 3THX OapbepoB HMEIOT PAKUMHYIO METAJUIMYECKYI0 My(Ty, KOTOpas NPHUKpPEIIeHa K
CKBRXMHHOHN TpyO4aToOl METaJJIMUeCKOW KOHCTPYKLUHU C TOMOIIBIO CBAPKH HIJIM OINPECCOBKHL.
OnHako MHOrZA Takoe KpEIUIEHHE OKa3bIBaeTCsl Oe3yCHeIlHbIM, HalpuMep, B CKBAKHHAX CO
3HAUYUTEIbHO MEHSIOLIUMCS TUAMETPOM CTBOJIA, HAMPUMED, MpPU MPOMBIBKAX, II€ pa3KUMHas
MeTajundeckast My(dTa MOKET HYKIAThCsl B Pa3KMMAaHUU B OOJIbIICH CTENEHH, YEM Ta CTETIEHb,
KOTOPYIO  CHOCOOHBI  BBIIEPXKHBATh TaKUE COENUHEHHs Oe3  yrpo3bl  YXy[ILICHHUs
repMETU3HPYIOLIEH CIOCOOHOCTH.

Kpome Toro, kperieHne pa3KUMHOH METATHYECKON My(ThI C OMOIIBIO CBAPKH MU
OTIPECCOBKU TpeOyeT MHOIO BPEMEHH U YCHJIMH, a Tak)Ke UX YPE3BBIYAIHO CIIOKHO BBINOJIHSTH
Ha MeCTe.

3amaueli HACTOSIEro H300PETEHUs SIBJISETCS IMOJIHOE WM YaCTHYHOE YCTPAaHEHHE
BbIIIEYKA3aHHBIX HEJOCTaTKOB U HW3bSHOB MPEALIECTBYIOIIEr0 YPOBHS TeXHUKHU. boiee
KOHKPETHO, 3a7iada COCTOUT B CO3JaHHMM YJIYYIIEHHOTro 3aTpyOHOro Oapbepa, KOTOpBIH Jjierde
YCTAHOBUTh HA CKBAKUHHYK TPyO4aTyH0 METAJUTMUECKYI0 KOHCTPYKLHUIO W/MIM KOTOPBIN
croco0eH  BBbIIEP)KUBATh  3HAYMTENBPHOE  pa3kUMaHue  0e3  yrpo3bl  yXy[ILICHHUs
repMETH3NPYIOIIEeH CrnocOOHOCTH, OCOOEHHO B OTHOWIEHHH COENWHEHHs Pa3KUMHOU
METAJUTNIECKOH My(PThI CO CKBAXMHHOH TpyOUaTO METANTNUECKOH KOHCTPYKIIUEH.

BrimeynoMsiHyThle 3a71aui, a TaKkKe MHOTOYMCIIEHHbIE IPyTrHe 3a7a4uu, IPeuMyLlecTBa U
MPU3HAKH, OYEBHUJHbIE W3 HIDKECIEAYIOIIEero OMMCAHMs, BBINOJHEHbl B PELIEHHWU COIJIACHO
HACTOSIIEMY HM300pPETeHUI0 ¢ TMOMOINBID 3aTpyOHOro Oaphepa s oOecreueHus: 30HaJbHOM
M30JISILMU B 3aTPyOHOM TMPOCTPAHCTBE B CKBAXHHE MEXAY CKBAXHHHON TpyOuUaToit
METAJUINYECKOH  KOHCTPYKLMEH © Jpyrod CKBAXXUHHOH TpyOUaTOW  METaTMuecKOu

KOHCTPYKLIMEH UJIU CTEHKOH CTBOJIA CKBAXKHMHBI, COAEPIKALLErO:
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- TpyO4aTyr0  METAJJIMYECKYI0 YacTb C  BHEIIHEH TMOBEPXHOCTBIO  YaCTH,
NpeIHAa3HAYEHHYIO JJII YCTAHOBKM KakK 4YacThb CKBRXMHHOW TPyOuaTOW METaJIMUYECKON
KOHCTPYKLIUH,

- Pa3’KMUMHYIO0 METAIUTHYECKYIO My(PTY, OKPYKAIOIIYI0 TPyOUATYyIO0 METAIUINIECKYIO YaCTh
¢ oOpa3oBaHHEM Pa3)KUMHOTO MPOCTPAHCTBA MEXIY HUMH, IPHUYEM Pa3KUMHAsI METAJUINIECKast
My(Ta BBIMOJIHEHA C BO3MOXKHOCTBIO Pa3’KUMAHHS B CKBAKHUHE OT IEPBOTO BHEIIHETO AHAMETpPa
ZI0 BTOPOTO BHEIIHETO AUAMETPa, YTOOBI YIIUPATHCS B CKBAKUHHYIO TPYOUATYIO0 METAIUTHYECKYIO
KOHCTPYKIIMIO MJIH CTEHKY CTBOJIA CKBAKHHBI, IIPUYUEM Pa3KUMHAsE METaJTHYeCcKast My(Ta umeer
NEePBBII KOHEI, BTOPOH KOHELl, BHELTHIOKO TIOBEPXHOCTD H MPOAOJIbHOE YIUINHEHHE,

npUYeM MEPBBbIH KOHEL Pa3)KUMHOW MeTaJUIMYeCKOH My(Tbhl COenuHeH ¢ TpyOuaTon
METAJUTMYECKOH YaCThIO MMOCPEACTBOM BPE3HOTO COCAMHEHUS, CONEPIKAIIEro:

- BpPE3HOE KOJIBIIO, COZAepKalllee BHEIIHIOK KOJIBLEBYIO ITOBEPXHOCTh, HMEIOIIYIO
HAKJIOHHYIO TIOBEPXHOCTb, U BHYTPEHHIOIO KOJBIEBYIO ITOBEPXHOCTh, HMEIOIIYIO MEPBYIO
PEKYLIYIO KPOMKY, BBIMIOJIHEHHYKO C BO3MOJKHOCTBIO BPE3aHHsl BO BHEINHIOI IOBEPXHOCTH
4acTH, U

- COCIMHHTENBHOE KOJIBLIO CO BTOPOH HaCThIO MEXaHHYECKOTO COSAMHEHUS], BXOISIIEH B
3alerJIeHNe C MePBON YaCThI0 MEXaHMUECKOTO COCIMHEHNUS Pa3)KUMHON METAJUTNYECKOH My(TBHI,
KOTZla HAKJIOHHAs TIOBEPXHOCTb CKOJIB3UT TI0 KOHUYECKOH TIOBEPXHOCTH Pa3KIUMHOM
METAJUTNYECKOH My (T JIs1 BAABIUBAHISI IEPBON pEXKyIIEH KPOMKH BO BHEIIHIOK MTOBEPXHOCTh
YacTH C MPUKPEIUIEHHEM Pa3)KMMHON MeTaTmyecKo My(Thl K TpyO4aTol MeTaTHuecKoiu
YacTH.

Kpome Toro, mepsasi 4acTb MEXaHHYECKOIO COEOUHEHHUs Pa3’KUMHONW MeETaJUIMYECKOU
My(TBI MOXET NPEACTaBIATH COOOH pe3pdy, M BTOpas 4acTb MEXAHMYECKOTO COEIMHEHHS
COCIMHHTENBHOTO KOJbLIA MOXET MPEACTaBISITH COOOH pe3ply, BXOAALIYIO B 3alEIUICHHE C
pe3p0oi pa3KIMHON METAITHYECKOH MY (TBL

Kpome Toro, pe3pba paz’KUMHOH MeTaNIM4eCKOH My(TBl MOMKET MPEenCcTaBJsATb COOOH
BHYTPEHHIOIO pe3b0y, a pe3bda COENWHUTENBHOTO KOJIbI[A MOKET IMPEACTaBIATh COOOM
BHEIITHIOK pe3b0y, HIN pe3b0a pa3KUMHON MeTaUTn4eCKOH My(ThI MOJKET IPEACTABISTh COOOM
BHEIIHIOK pe3bly, a pe3pda COEOUHHUTENBPHOTO KOJIbLIA MOJKET TPEACTaBIATh COOOM
BHYTPEHHIOO pe3n0y.

Kpome Toro, Bpe3HOE KOJBLIO MOXKET COAEPKATh BTOPYID PEXYIIVIO KPOMKY,
BBITIOJIHEHHYIO C BO3MOKHOCTBIO BPE3aHHSI BO BHELTHIOKO TIOBEPXHOCTD YaCTH.

JlomoNHUTENbHO,  TepBas ~ 4YacTh ~ MEXaHWYECKOTO  COCOMHEHHUS  Pa3KUMHOU
METAJUINIECKOH MY(TBI MOXET MPENCTaBIATh COOOI BBIEMKY, a BTOpast 4aCThb MEXAHHYECKOTO

COCAUHEHUA COCAUHUTEIIBHOTO KOJIbLa MOXKET IMPEACTABIIATD coboii BbICTynaIOLLII/IfI JJIEMCHT,
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BXOJSIIINI B 3allEMJICHUE C BBIEMKOUW Pa3KUMHON MeTajuimuecKoll My(Thl ¢ 0Opa3oBaHHEM
MEXaHUYECKOTO COEIUHEHUSI.

JIOTIOJIHUTENTbHO, BPE3HOE KOJIBLIO MOKET HMETh BTOPYE) HAKJIIOHHYIO TOBEPXHOCT,
YIIUPAIOLIYIOCS BO BTOPYIO KOHUYECKYIO MMOBEPXHOCTh COCIUHUTEIBHOTO KOJIbLIA.

Taxkke, HAKJIOHHASI TOBEPXHOCTH BPE3HOTO KOJIbI[A MOKET ObITh OOpaleHa K BHyTpEeHHEH
pe3noe.

Kpome Toro, Bpe3HOe COENMHEHHE MOJKET JOTOJHUTEIBHO COAEPKATH MAHXKETY,
PACTIOJIOKEHHYI0 MEXAY BPE3HBIM KOJBIOM U Pa3KUMHOH MeTaJUTMUeCKOH My(QpTol wuiu
COETMHUTENBHBIM KOJIBLIOM.

JIOTIOJIHUTENTbHO, KOHWYECKas TOBEPXHOCTb, IO KOTOPOW CKOJB3UT HAKJIOHHAS
MOBEPXHOCTh BPE3HOTO KOJIbIIA, BMECTO TOrO, YTOOBI pacrlojiaraTbCs Ha  Pa3KUMHOU
METAJUTNIECKOH My(pTe, MOKET OBITh PACIIONIOKEHA HA MAHKETE.

Bpesnoe coeanHeHHME MOXKET MAOTMONMHUTENBHO COAEP)KaTh MO MEHBIIEH Mepe OIUH
VIUIOTHUTENBHBIN 3JIEMEHT Ui OOECTIeUeHHUsT YIUIOTHEHUS] MEXKAY Pa3KUMHOU MeTaJTMYeCKOH
My TOH 1 TPyOUaTON METAIITHMYECKOH YaCThIO.

Kpome TOro, coenuHUTENbHOE KOJBLO MOKET UMETh MEPBbI KOHEL, YIUPAIOIIUICSI BO
BPE3HOE KOJIbLIO, W BTOPOM KOHEL, UMEIOLIWN 3aLEeIUIIOINUN 3JEMEHT AN 3alelUIeHHs C
YCTAHOBOYHBIM HMHCTPYMEHTOM JJII TOTrO, 4YTOOBI BpamaTh COSAMHUTEIBHOE KOJBLIO C
nepeMeneHueM B OCEBOM HampaBJIeHWH, 4TOObl 00ECIeYNTh BXOXKACHHE BPE3HOTO KOJIbIA B
3alerieHre ¢ TPyOUaTol MeTalTMYeCKOH YacThIO.

Taxoke, 3aLETUISIOIINN 3JIEMEHT MOXKET OBITh KOHLIOM B (pOpMe TaiKH.

JIOTIOTHUTEIPHO, pa3KUMHAsl MeTajuindeckasi My(dpTa MOXKET COCTOSITh U3 HECKOJBKUX
MYy(TOBBIX YacTe, CBAPEHHBIX U OT(OPMOBAHHBIX BMECTE.

Kpome Toro, mepsas 4acTb MEXaHUYECKOTO COCOUHEHUS Pa3KUMHONW METAJUIMYECKOH
My(pTBl MOKeT OBITh pACIOJIOKEeHa Ha pPACCTOSHUM OT BHEIIHEH IMOBEPXHOCTH 4YacTH C
00pa3oBaHUEM KOJIBIIEBOUW MOJIOCTH, B KOTOPOW pACIMOJIOKEHBI BpPE3HOE KOJIBLIO M 4YacThb
COEMHUTEIBHOTO KOJIBLIA.

JIOTIOJIHUTENTbHO, BTOPasi 4YacTh MEXAHWYECKOTO COEAMHEHUS COENUHHUTENIbHOTO KOJIbLA
MO3KeT OBITh PacMOJIO’KEHA HA PACCTOSIHMU OT BHEIIHEW MOBEPXHOCTH YacTH C O0Opa3OBaHUEM
KOJIbLICBOW TOJIOCTH, B KOTOPOM PAaCIOJIOKEHBI BPE3HOE KOJIBLIO M YacTh COENUHHUTENILHOTO
KOJIBLIA.

Kpome Toro, pespba COEAMHUTENHLHOTO KOJbIA MOXKET OBITh pAacHoJIOKeHa Ha
PacCTOSIHUM OT BHEIIHEW MOBEPXHOCTH YACTH ¢ OOpa30BaHUEM KOJIBLIEBOH MOJIOCTH, B KOTOPOWA

PACIIONIOKEHBI BPE3HOE KOJIBIIO M YacTh Pa3’KUMHON METaJUTNYeCKON My(ThI.



10

15

20

25

30

35

52691 4

JIOTIONTHUTENBHO, KaKIABIH KOHEL Pa3KUMHOW MeTaJUINYeCKOH My(pTbl MOXKET ObITh
COEIMHEH C TPyOUaTol MeTaNIn4eCKOM YacThiO0 MOCPEICTBOM BPE3HOTO COEAMHEHUSL.

Kpome Toro, Bpe3Hoe KOJIbIIO MOKET UMETh MEPBYI0 KOHLEBYIO 4acTh, OOpAIEHHYIO K
COCMHHUTENBHOMY KOJbIy, W BTOPYIO KOHLEBYIO 4YacTb, OOpAaLIEHHYIO K pPa3KMMHOMU
METAJUINYECKOH My(Te, MprueM BTOpas KOHLEBAs 4aCTb UMEET YMEHBIICHHYIO TOJIIHHY I10
OTHOLIEHHIO K NEPBO KOHLIEBOM YaCTH.

Taxke, COEAMHUTENFHOE KOJIBLO U BPE3HOE KOJIBLIO MOTYT OBITh BBIMIOJHEHbI H3 METAJUIA.

JIOTIONTHUTENBHO, MAaHXeTa MOXET OBIThb YaCTHYHO TIOKPBITA YIUIOTHUTEIbHBIM
MaTepHaIoM, TAKUM KaK 3JIACTOMED.

Kpowme Toro, TpyOuaras MeTajminueckas 4acTb MOXKET UMETb Pa3KUMHOE OTBEPCTHE IS
MPOMYCKaHUsI TEKy4el Cpelbl B MPOCTPAHCTBO AJIA PA3KUMaHUS PA3KUMHON METAIIMYECKON
MY(QTBL

Kpome Toro, 3arpyOHbIi Oapbep MOXKET MOTOIHUTENBHO COIAEpPKAaTh KJalaHHBIA OJIOK,
COOOLIAIOIMUICS MO TeKydel cpene ¢ Pa3z’KUMHBIM OTBEPCTHEM JJIsl YIIPABJIEHHUS MOTOKOM
TEeKy4el Cpeaibl B MPOCTPAHCTBO.

Hakonen, HacTosmee n300peTeHHe OTHOCUTCS] K CKBAXKUHHOM CHCTEMeE, COZIepIKalle 1o
MeHbIIEH Mepe OXMH 3aTpyOHbIH Oapbep M CKBAKUHHYIO TpPyO4UAaTYI0 METaJUINYECKYIO
KOHCTPYKIUIO, YaCTh KOTOPOH oOpasyer TpyOdaras MeTajuindecKast 4acTb.

H3obpereHne 1 ero MHOrOYHCIIEHHbIE MPenuMyliecTBa OyIyT OnucaHbl OoJjiee moapoOHO
HIDKE CO CCBUIKOM HAa MPHJIAraeéMbpleé CXE€MAaTHYECKHE YepTeXU, Ha KOTOPBIX NI Lesel
WJUTIOCTPALIMKM TOKa3aHbl HEKOTOPbIE HE OrPaHUYMBAIOLINE BAPHUAHTBHI OCYILECTBJICHUS, W HA
KOTOPBIX:

- Ha ¢wur.] mokasaH BUJ B pa3pese 3aTpyOHOro Oapbepa, MMEIOLIEro BPe3HOE COSeNUHEHHE
Ha OTHOM KOHIIE Pa3KMMHON METaJUTMYECKONH My (THI,

- Ha ¢ur.2 mokasaH yBENMYEHHBIH BHUI B paspe3e BPE3HOIO COENUHEHHs 3aTPyOHOro
Oapbepa,

- Ha ¢ur.3 A mokaszaH yBEJIWYCHHBIH BUJ B pa3pe3e OPYroro BPE3HOTO COENUHEHHS B €ro
HECOEAVNHEHHOM IMOJIOKEHUH,

- Ha ¢ur.3B nokasaH yBelIMYeHHBIH BUJ B pa3pe3e BPE3HOro coenuHenus ¢ gpur.3A, B ero
COCOMHEHHOM TIOJIOKEHUH, KOTZa pas3KUMHas MeTajuindyeckas My(ra MpHKpeIuieHa K
CKBXHHHOM TpyO4YaTOl MeTaNTn4eCKON KOHCTPYKIIHH,

- Ha ¢ur.4A moka3aH yBEJMUEHHBIH BUA B paspe3e OPYroro BPE3HOTO COENUHEHMS,
HMMEIOIIETr0 MaHXKeTY,

- Ha (ur.4B noxas3aH yBeNMUEHHBINH BH]] B pa3pe3e BPE3HOro COeANHEHuUs ¢ Gur.4A B ero

COCAMHCHHOM IIOJIOXKCHHH,
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- Ha (Ur.5 NOKa3aH yBENMYEHHBIH BUJ B pa3pe3e APYroro BPE3HOTO COSNUHEHHsS B €ro
COEAMHEHHOM IOJIOKEHUH,

- Ha (ur.6 NMOKa3aH yBENMYEHHBIH BUJ B pa3pe3e APYroro BPE3HOTO COENUHEHHS B €ro
HECOEAVNHEHHOM IMOJIOKEHUH,

- Ha ¢ur.7A mokaszaH yBEJIUYCHHBIH BU B pa3pe3e OPYroro BPE3HOTO COEAMHEHUS B €ro
HECOEAVNHEHHOM IMOJIOKEHUH,

- Ha (ur.7B moxas3aH yBeNMYEHHBINH BH]] B pa3pe3e BPE3HOTrO COeANMHEHNUs ¢ Gur.7A B ero
COEAMHEHHOM IOJIOKEHUH,

Bce ueprexxm SBISIFOTCA O4YEHb CXEMATHYHBIMA M He OOS3aTENbHO BBIMOJHEHB B
Mmaciutade, MpUYeM OHHU MOKA3bIBAIOT TOJBKO T€ IETaNH, KOTOPble HEOOXOIUMBI ISl IOSICHEHHSI
n300peTeHus], P 3TOM JAPYTrHe ACTAIN He TIOKA3aHbl WM MPOCTO MOAPA3YMEBAOTCSL.

Ha ¢wur.1 nokazan 3arpyOnbIii Oapeep | nist oOecneueHHs! 30HAJIBHOH HM3OJSLUH B
3aTpyOHOM MpPOCTPAHCTBE 2 B CKBOKWHE MEXAY CKBAXHUHHON TPyOUaTOW MeTaJUTMYeCKOU
KOHCTPYKIMeH 3 W JApyrod CKBRXMHHOW TpyO4aTOll MeTa/uTMYECKOW KOHCTPYKLHEH WIH
CTeHKOH 5 cTBOJa 4 CKBaKWHBI. 3aTPyOHBIN Oapbep COIAEPKUT TPYOUATYH0 METAJUTHYECKYIO
4acTh 7/, KOTOpasi yCTaHOBJIEHA KaK YacTb CKBOKUHHOW TPyOuUaTOd MeTauIn4ecKoi
KOHCTPYKLUH 00OPYAOBAHUS IS 3aKAHUYMBAHUS CKBAKUHBI B HE(PTSIHOHN MITH ra30BOH CKBasKUHE.
TpyOuartast Merammuueckass 4acTb 7 MMEET BHEIIHIOK IOBEPXHOCTh 6 HACTH, OOpa3yroIlyio
YacTh BHEINHEH TIOBEPXHOCTH CKBAXUHHOW TpPyO4UaTOH METauIn4ecKOH KOHCTPYKLHH I10
MeHbIIEH Mepe YaCTHYHO OOCAKEHHOW CKBAXKHHBI. 3aTPyOHBIH Oapbep COAEPIKUT Pa3KUMHYIO
METAIUTNIECKYI0 My(Ty 8, OKpYKaroIyro TPyOdaTyr0 METAJUIMYECKYIO 4acTb, C OOpa3OBaHUEM
Pa3’KUMHOTO TPOCTPAHCTBA 9 MEXAY pPa3)KUMHON MeTtayundeckod Myprod u TpyOdaToit
METAJUINYECKOH YacThio. PaszkumHass Meramndeckas My¢dTa 8 BBINOJHEHA C BO3MOXKHOCTBIO
pa3:KMUMaHUsl B CTBOJIE CKBAXKHMHBI OT MEPBOr0 BHEIIHEro auamerpa D mo BTOporo BHEIHero
arametpa Dj, 94ToOBI ymupaThCsi B CKBRKMHHYIO TPYOUATYIO METAJUIMYECKYI) KOHCTPYKIHIO 3
WA CTEHKY CTBOJIAa CKBaKHHBI, KakK MOKa3aHo Ha ¢wur.l. Pa3xumHas meramumdeckas mydpra 8
uMeeT nepBblii KoHen 11, BTOpol koHen 12, BHEIIHIOW NOBEPXHOCTH 10 M MPONONBHOE
ynmuaeHue L. Kak mokaszaHo Ha ¢ur.2, mepBblii KOHEI Pa3KUMHONW METAIMYECKOH My(ThI
UMeEET TePBYIO 4acTh 54 A MEXaHUYECKOTO COSAMHEHUs 54, MPeICTaBISIIOIy0 coboi pe3ndy 31.
[TepBrIii KOHEI Pa3’)KUMHOH METAJUIMYeCKOW My(TBl COENUHEH C TPyOdaTOW MeTaTHuecKOu
YaCTbIO MOCPEACTBOM Bpe3HOro coenuHeHus 14. BpesHoe coennHeHue 14 conmepkutr Bpe3HOE
KOJAbLO 21, coxmepxkallee BHEUIHIOK KOJBLEBYK) IMOBEPXHOCTb 22, UMEKINYK) HAKJIOHHYIO
MOBEPXHOCTH 23, U BHYTPEHHIOK KOJBLEBYIK MOBEPXHOCTDh 24, UMEIOUIYIO MEPBYIO PEXKYILIYIO
KPOMKY 25, BBINOJHEHHYIO C BO3MOKHOCTBIO BPE€3aHMsl BO BHEIIHIOK MOBEPXHOCTb YacCTU

TpyOUaTol MeTau4eckol dvactH. BpesHoe coemuHeHue 14 IOTOJHUTENBHO COAEPKUT
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COEMHUTENBHOE KOJBLO 26 CO BTOpPOM YacTbl0 54B MeXaHW4YecKOoro coenuHeHus 54,
MPENCTaBISIIOINe coOolt pe3b0y 32, BXONAIIYI0 B 3alelUICHHe C pe3b0oi  pa3KUMHOU
METAUINYECKOH My(ThI, TaKk 4YTO TNPH BPAIEHUH COCAMHUTENBHOTO KOJIbI[A HAKJIOHHAS
MOBEPXHOCTb 23 CKOJB3UT MO KOHHYECKOW MOBEPXHOCTU 27 pa3KUMHOM METAINYECKON
My(QTBI, BIABIMBas TEPBYK pPEXKYUIYIO KPOMKY BO BHEUIHIOKO TIOBEPXHOCTb YacTH, C
NPUKPETUIEHNEM Pa3KUMHON MeTaJuIn4eckord My Tl 8 K TpyO4aToi MeTanImuecKoi 4acTH 7.

[IyreM BHaBIMBAHHMS BPE3HOTO KOJBLA BO BHELIHIOK IMOBEPXHOCTh YaCTH TPyOdaTOM
METAJUINYECKOH YacTH pa3KUMHAas MeTajindeckas My(dra mnpukperusiercs K TpyOdaToit
METAJUIMYECKOH YaCTH MPOCTBIM CIOCOOOM, KOTOPBIH HE U3MEHSIET CBONWCTB MaTepualia, Kak 3TO
HaOJIIOIaeTCsl B MPEIIIECTBYIOUIEM YPOBHE TEXHUKH B OTHOLIEHUH CBAapKHU i obxuma. Kpome
TOrO, KpeIJleHue Jierde BOCIPOM3BECTH, 4eM CBapKy. Kpome ToOro, Bpe3HOEe coequHeHue
3HAYUTEJbHO JEIIeBJIe HCIOJb30BATh ISl KPEIUICHUS Pa3’KUMHONH METATMYECKOH My(TBI K
TpyOUaTOl METAJUTMYECKOHW YacTH, MOCKOJIbKY 3TO pelIeHHe TpeOyeT MEHbIIEe BPEMEHH, 4eM
cBapka. BpesHoe coennHeHNE MPUKPEIUIIET Pa3)KUMHYI0 METAJUIMYECKYI0 My(pTy K TpyOuaToit
METAJUINYECKOH YacTH, HCIONB3ysl Pe3bO0OBOE COCAMHEHHE K Pa3KUMHOH METaJTHYecKOM
MydTe, W Bpamas COCOUHHUTENIbHOE KOJBIO, TaK YTO BpPE3, TO €CThb BPE3HOE KOJbIo 21,
NPUHYIUTEIBHO MPIKUMAETCS W/WJIHM BPE3aeTCsl BO BHELIHIOK MOBEPXHOCTh YACTH TPyOUaTOH
METAJUIMYECKOUN YaCTH.

Bpesnoe coennHeHne obecredynBaeT O4YEHb MPOCTOH CHOCOO KpEIUIeHUs Pa3KUMHOHN
METAUINYECKOH My(pTBl K TPyOdaTON METa/NIMYECKOW YacTH, M COCAMHEHHE MOXKET OBITh
BBITIOJTHEHO HA MECTE, TO €CTh Ha OypOBOIl yCTAHOBKE HITH TLIATGOpPME.

Pexxymas kpomka Bpe3HOro kojibila 21 BHaBmuBaeTcss B TPyOUATYI0 METAUTHYECKYIO
4acTh 7 M, TakuM o0Opa3oMm, oOecrneunBaeT YIUIOTHEHHE METAI-MEeTaUl MEXIy TpyOdaToit
METAJUINYECKOH YaCThI0 U PA3’KUMHOH MeTaJUTMuecKoil My(Toli mocpencTBoM pe3ndoBOro
COEIMHEHHUST MKy COCIMHHUTENbHBIM KOJIBLOM U Pa3KUMHOW MeTajuindeckoil Mydroit. Takum
oOpa3oM, OTmagaeT HEOOXOAMMOCTb B YIUIOTHHTEJNBHOM 3JIEMEHTE, a BPE3HOE COEAMHEHUE
npeaycMaTpuBaeT 3arpyOHbIN Oapbep, CHOCOOHBIH BBIOEPKHBATH BBICOKHE TEMIIEPATYypPHL.
Kpome Toro, Bpe3HOE COENMHEHHE MOXKET BBIAEPIKHBATH OOJbIIEE PaaHabHOE Pa3KUMAaHHE,
4yeM, HallpuMep, CBapHOE COENUHEHUE.

Pe3pba pazkuMHON MeTanandeckod My(Tbl MOXeT ObITb BHYTpPEHHEH pe3bOoi, Kak
noka3aHo Ha ¢ur.1-5, wnn BHemHeN pe3pOoH, kak nmokaszaHo Ha ¢ur.6. Kak nokasano Ha ¢wur.1-
5, pe3pba pazKUMHON METATMUECKONH My(Thl MPeAcTaBiseT COOOW BHYTPEHHIOK pe3ndy,
BXOZSIIYIO B 3allEIUICHHE C Pe3bOOH COEAMHUTENBHOIO KOJbLIA, KOTOpasl SIBIISIETCS BHELIHEH

pe3b0oii, obecrieunBasi TeM CAMbIM MEXaHHYECKOE COSAUHEeHMEe 54.
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Kak mokazano nHa ¢ur.7A u 7B, mepBas 4YacTb MEXaHHYECKOTO COCOMHEHHUS 54
pa3KUMHOW MeTtayndeckod My¢Tel 8 mpexncraBisier coOOH BbIEeMKY 55, a BTOpas 4acTh
MEXaHUYECKOTO COeAWHEeHHss 54 COEOUHUTENBHOTO KOJiblla 26 TmpencrasisieT cobOow
BBICTYMMAIOIIUN 3J€MEeHT 56, BXOAAIUNA B 3aleIUIeHHe C BBIEMKOH 55 pa3KUMHOHU
Metajuindeckoid My¢Tel. Kak mokasaHo Ha ¢ur.7A, Bpe3Hoe coenuHeHHe 14 HaxoaWTcs B
HEaKTHBHOM COCTOSIHUH, KOT/Ia PEKyIlas KpoMKa 25 He BXOAUT B 3alEIUICHHEe C TpyOuaTon
METAJUINYECKOH 4YacThi0 7, a Kak Noka3aHo Ha ¢wur.7B, pexymas kKpoMka 25 BXOAHT B
3alleTJICHHe C BHEIDHEH MOBEPXHOCTBIO O dYacTh TpPyOdaTroil MeETaJUIMYECKOH YacTH.
CoeauHuTENnbHOE KOJBLO 26 TNPOABUTaeTCs B OCEBOM HANpPAaBJIEHUU BJOJb OCEBOMH
npotrsekeHHOCTH L (okaszana Ha ¢ur.1) 3atpybnoro 6apwepa 1, Tonkasi BpesHoe koibuo 21 B
OCEBOM HANPABJICHHWH, TaK YTO HAKJIOHHAS MOBEPXHOCTb PEXYIIEH KPOMKH 25 CKOJB3HUT IO
KOHMYECKOW TIOBEPXHOCTH pPAa3KMUMHOW Merajuindeckod MydpTbel 8 1o Tex mop, moka
BBICTYMAOUIUI 3JIEMEHT 56 He OKaXXeTCsl HAIIPOTUB BBIEMKH 55, B KOTOPYIO OH BBICTYHAET JIs
KPEIUICHUsI COETUHUTEIBHOTO KOJIbLIAa 26 MO OTHOLIEHHIO K Pa3’KUMHOM METaUIn4ecKoi Mydre
8. PaszxumHast Merammmueckas Mydra 8 HMEET KOHLEBYIO 4acTb 57, NPUKPEIUICHHYIO K
OCTaJIbHOM YacCTH Pa3KUMHOHN MeTauIn4ecKOl My(Thl 8 ¢ MOMOIIBIO 3alETUISIOIENHCsT pe3bObI
58, 59. CoenuHHTENHHOE KOJBIIO MOXKET OBbIThb BBENEHO B 3allelIeHHe ¢ pPa3KUMHOU
METAJUTNIECKOH My(PTOH C MOMOIIBIO THAPABIUKH WIH AHAJIOTHYHBIX CPENICTB.

Takum 00pa3oM, MexaHMYECKOE COE€OUHEHHE 54 pa3)KMMHOW MeTauTMYecKOH My(TbI
SIBJISIETCS] MEPBON 4aCThI0 5S4 A MEXaHHMUECKOTO COSAMHEHUSI MEXKY Pa3KUMHOM METATUIECKOM
My(pTON M COEMUHUTENBHBIM KOJBIIOM 26, a MEXaHHUYECKOe COSANHEHHE 54 COeNMHHUTETHHOTO
KOJIbLIA SIBJIAETCS BTOPOH 4acThiO 54B MeXaHN4eCKOro CoequHeHus 54.

Kak mnoxkazano Ha ¢ur.2, BpesHoe kombLO 21 MMeeT MepByr KOHLEBYIO 4acTh S1,
oOpalIeHHYI0 K COEMHUTENbHOMY KOJIbIy 26, U BTOPYIO KOHLEBYIO YacTh 52, 0OpalleHHyIO K
pa3’KUMHON MeTayundeckoil Mydre. BTopast koHIeBast yacTb 52 MMeeT MEHBIIYIO TOJIIHHY 10
CPaBHEHHIO C MEPBON KOHIEBOW 4acThiO 51. BpesHoe koabLo 21 COAEPKUT MEPBYIO PEXKYILYIO
KPOMKY AJISl BPE3aHUsI BO BHEIIHIOK IMOBEPXHOCTh YACTH TPYOUaTON METAIUINIECKON YacTH MpH
NPWKATHH, KOHWYECKOHW TIOBEPXHOCTBIO 27 pa3zKUMHOH MeTaJuIM4ecKod My(QTbI, BTOPOM
KOHIIEBOM 4acTH 52 BPE3HOTO KoJbla 21 B paaualbHOM HANpPaBJI€HUW BHYTPb MPU BPALECHUH
coenuHuTeNbHOro kojpua. CoenuHUTENbHOE KOJBLUO 26 uMeeT TMepBblii  koHel 41,
VIUPAIOLIUNCI B MEPBY0 KOHLEBYIO 4acTb 51 BpesHoro kosbha 21, U BTOpOM KOHel 42,
MMEIOIINHI 3aLEIIIOMNUN 3JeMeHT 43 IS 3allelUIeHHst C YCTAHOBOYHBIM HMHCTPYMEHTOM JJIs
BpALEHHs] COENUHHUTEIBHOTO KOJIbIA, KOTOPOE, TAaKUM OOpa3oM, IMEepeMelIaeTcss B OCEBOM
HAIPaBJICHNUH, YTOOBI 3aCTABUTh PEXKYIIYIO KPOMKY 25 BPE3HOTO KOJIbIIA BXOJUTH B 3aLICTUICHUE

¢ TpyO4aTOll MeTayuIM4ecKOll YacThio. 3aleIuiTiomuid 3J1eMeHT 43 mpeacrarBisier coOoit
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OTBEPCTHE MUl 3aLEIUIEHUS C OXBATHIBAEMOW YaCThIO YCTAHOBOYHOTO HWHCTPyMeHTa (He
nokasano). Kak mokazaHo Ha (ur.3A, 3aUeIUSIFOIINA 3JIeMEHT MPENCTaBIseT COOOW KOHeIl B
¢opMe raiiku BTOPOro KOHIA, TaK YTO YCTAHOBOYHBIM MHCTPYMEHT MOJKET 3aLEIUIATHCS BOKPYT
KOHIIa B (hopMe raiiku.

Kak mokazano Ha (¢ur.2, mepBblii KOHEIl Pa3’KUMHON METAIIIMYECKOH My(Thl HMEeT
OOJBINYI0 TOJIIHMHY, YeM MPOMEXYTO4YHas 4acTb 61 pa3KMMHOM METATHYECKOW My(ThI,
KOTOpasi SBJISETCA YaCTbIO MEXAY MEpBbIM KOHLIOM M BTOPBIM KOHIIOM Pa3KUMHOU
MeTaUINYeCKOH My(pThl. XOTS 3TO HE MOKA3aHO, KAKIBIH KOHEL Pa3KUMHON MeTaJUTH4eCKOH
My(QTBI COETUHEH ¢ TPyOUaTON METAIIIMYECKOH YacThiO MOCPEACTBOM BPE3HOTO COEAMHEHMS.
Taxum 06pa3om, BTOPOH KOHEL Pa3KUMHON METAJUTHUECKON My(ThI 3aKpeIUISIeTCS TaK JKe, KaK U
MEPBbI KOHEL, a HMMEHHO C MOMOLIBK Bpe3Horo coeauHeHus 14. Bpesnoe kombuo 21
PACIIONIOKEHO B KOJIBLIEBOH MOJIOCTH 45, 00pa30BaHHON MeXy MEepPBbIM KOHLIOM 11 pa3KuMHOM
MeTAJUINYeCKOH My(ThI 8 U BHEIIHEH MOBEPXHOCTHIO O YACTH, U 3aKPbIBAECTCS MEPBBIM KOHLIOM
41 coenmHHUTENBHOrO KoJbIa 26. Takum oOpa3oMm, pe3pda pa3KMMHON METAIITHYECKOH My(ThI
pacroyio’keHa Ha paccTossHUM d OT BHEIIHEH MOBEPXHOCTU YacTH ¢ OOpa3OBaHMEM KOJIBLIEBOM
nojoctu 45, B KOTOPOH PacCHOJIOKEHbl BPE3HOE KOJBLO U YaCThb COECAUHUTEIBHOTO KOJBLIA.
OnHako B APYroM peIleHUH NepBbIH KOHEL Pa3kKMMHOW METaJUINYeCKOH My(Thl MOXET ObITh
MPUKPEIJIEH MOCPEACTBOM BPE3HOTO COECIMHEHMs], a BTOPOH KOHEL| Pa3KMMHON METaJUIMYEeCKON
MY(QTBI MOKET ObITh IPUKPETUIEH IPYTUM CIIOCOOOM WJIH BBITIOJHEH B BUAE CKOJIB3SIIETO KOHIIA,
KOTOPBII CKOJIB3UT OTHOCHTENBHO TPyOUaTOH METaNTHIeCKOMN YacTH.

Kak nokazano Ha ¢ur.3A u 3B, Bpesnoe koybLo 21 COAEPIKUT KaK MEPBYIO PEKYLIYIO
KPOMKY 25, TaK U BTOPYIO PEXYLIYIO KPOMKY 28, BBINOJHEHHBIE C BO3MOKHOCTBIO BPE3aHUs BO
BHEIIHIOK MOBEPXHOCTb YACTH, & BPE3HOE KOJbLO UMEET BTOPYIO HAKIIOHHYH MOBEPXHOCTH 29,
VIUPAIOIYIOCA BO BTOPYKO KOHHYECKYIO MOBEPXHOCTb 33 COEAMHUTENBHOrO KoJjbla 20.
Haknonnast moBepxHOCTh 23 Bpe3HOro kKojpla 21 oOpaineHa kK BHYTpEHHEH pe3b0e pa3KUMHON
metajuindeckod Mydptel 8. Kak mokasaHo Ha ¢ur.3A, Bpe3sHoe coenuHenue 14 He ObuIO
aKTUBUPOBAHO, W pa3)KUMHasi MeTtajuindeckas MydpTta 8 He Obula NMpHKpeIuleHa K TpyOdaToit
metajuindeckoi yactu 7. Kak mokasaHo Ha ¢ur.3B, Bpe3sHoe coennHeHue 14 akTHBHPOBAHO, U
COEAMHUTENBHOE KOJBbLO 21 MOBEPHYTO M 3aLECMICHUS] PEXYLIUX KPOMOK 25, 28 Ha BHEIIHEN
MOBEPXHOCTH 4YacTU. Korma cOoeauHUTENbHOE KOJBLO BpAIAETCA W IMEePEMEINAeTCsl, BTOpas
KOHHMYECKasi MOBEPXHOCTh 33 HAXXMMAaeT HAa BTOPYK) HAKJIOHHYKO MOBEPXHOCTb 29, Tak 4TO
Bpe3Hoe Kousblo 21 msrubaercs, oOpasys KpUBH3HY 53, Tak 4YTO pEXyLIMe KPOMKH 25, 28
UCTIBITBIBAIOT OOJBINYIO PaJUANbHYIO CHJIy, Y€M €ClIH Obl KPUBH3HA OTCYTCTBOBAJA, YTO
obJierdaer Bpe3aHue PeXyLUINX KPOMOK B TPYOUATYI0O METATMYECKYIO 4HacTb. biaromaps Tomy,

YTO BTOpPasi KOHUYECKAsl MOBEPXHOCTD 33 MPUKUMAETCSI KO BTOPOH HAKJIOHHOW MOBEPXHOCTH 29,
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BO BPE3HOM KoJblle 21 co3maercs cuia Mpy>KUHBI, YIy4INAKoLIas KperuieHne, obecreunBaeMoe
Bpe3HbIM coennHenneM 14, Korma pasxumHas Merajuimueckas MydTa 8 monasepraercs
CHJIbHOMY PaIuaIbHOMY Pa3KUMaHHIO, CHIIA TIPY)KUHBI OYAET TOJKATh U YAEPKUBATDH PEXKYIIYIO
KPOMKY B 3aLCTUICHUH ¢ TpyO4daToH MeTaumyeckoi udactero. Takum oOpa3om, coOCTBEHHas
CHJIa TIPY’)KMHbI B HEKOTOPOW CTENEeHHM OCHa0NAeTCs] BO BpEMsl Pa3)KUMaHUs, TOCKOJIbKY B
noJIocTH 45 ocraercst OOJbIlle MeCTa M3-3a aKTa Pa3KMMAaHUs, TAHYLIETO KOHLbI Pa3KMMHOM
METAITNIeCKOU My(DTHI.

Kak mokazano Ha ¢ur.4A u 4B, BpesHoe coenuHeHHe 14 MOTOTHUTENHHO COIEPKUT
MAaHXKETy 34, pacrnoJIOKEHHYI0 MEXAY BPE3HBIM KOJIbLOM 21 U COEUHUTENBHBIM KOJBLIOM 26.
Kax nokazano Ha ¢ur.4A, Bpe3sHoe coeanHeHrne 14 HAXOMUTCS B HEAKTUBHOM COCTOSIHHUH, a Ha
¢ur.4B BpesHoe coeamHeHHe 14 aKTHBHUPOBAHO U MPUKPEIUIIET Pa3KUMHYIO METAJUINYECKYIO
mMy¢Ty 8 kK TpyOuaroit Mmeraymnaeckoi yact 7. COeAMHNUTENBHOE KOJBLO 26 OBLIO MepeMeIeHo
¢ ¢ur4A k ¢ur4B, a mamxkera 34 Obuia ckata W HepeMecTHia Bpe3Hoe Kojibio 21 B
3aleIJIeHNe C BHEIIHEH MOBEPXHOCTHIO 6 4acTH TPyOUaTON METaTHUECKOH YacTH, TIOCKOJIbKY
BpPE3HOE KOJBIO OBUIO 3aKaTO MEXAY Pa3KUMHOH MeTajuindeckoil Mmydroit m TpyOuaToii
METAJUTUYECKOHN YacCThIO, U PEXKYIIasi KpOMKA 25 Bpe3aeTcs BO BHELIHIOKO MOBEPXHOCTh 6 4aCTH,
KaK MMoka3aHo Ha ¢ur.4B.

Kak noxkazaHo Ha ¢ur.5, BpesHoe coenuHeHHe 14 TOMOTHUTENBHO COAECPIKUT MAaHXKETY
34, pacroyIOKEHHYI0 MEXAY BPE3HBIM KOJIBLOM 21 W pazkuMHON MeTtaysumdeckod mydroit 8.
Urobb1 obecnieunTh Jydlllee YIDIOTHEHHE MEXIY HHMH, BPE3HOE COCAMHEHHUE NOTOJHHUTEIBHO
COIEPKHUT YIUIOTHUTEIBHbIN 31MeMeHT 36, 36B nmns  obecriedeHus YIUIOTHEHUS MEXKIY
pa3’KUMHON MeTaynyeckol MydToi 8 u TpyOdaTtoii Merajutmdeckoil yactero 7. Kak mokaszano
Ha ¢ur.5, Bpe3HOe CoeqUHEHHe ObLIO aKTUBHUPOBAHO, W PEKYINast KPOMKA 25 BPE3HOTO KOJbLA
21 BXOOWUT B 3allEIJIEHWE C BHELIHEW MOBEPXHOCThIO 6 4HacTu. Bo Bpems akTuBauuu, KoOrma
pekymiast KpoMka 25 Bpe3HOro kouiplia 21 BraBiamMBaeTcss B TPyO4aTyH0 METAJTMUECKYIO YacTh,
BPE3HOE KOJIBLIO MEPEMELIaeTCsl U TEM CAaMbIM MEepeMeIaeT MaHXeTy 34, B pe3yJbTaTe 4ero
VIUIOTHUTENbHBIA 3JIEMEHT BIABINBAETCS B MOJOCTh MEXIY TPyOUaTOH METAJUTNYECKON YaCThIO
U Pa3’KUMHOH MeTayuin4eckoil MyQTol, TakuM o0pa3oMm obecreunBas Jydllee YIUIOTHEHUE
mexxny HuMmH. Kak mnokasano Ha ¢ur.S, MaHXKeTa YacTHUYHO IOKPBITA YIUIOTHHTEIBHBIM
MaTepHaIoM, TAKUM Kak 3jacTomep. MaHkeTa Takke MOKPBITA YIUIOTHUTENIBHBIM MaTE€pHaIOM
Ha JIULIEBOH CTOpPOHE, OOpallleHHOW K Pa3KUMHOH MeTajuTmuecKol mydTe, KOoTopas o0Opasyer
BTOPYIO 4acTh 36B yIIOTHUTENBHOTO 3JIEMEHTA.

CoeauHHUTENbHOE KOJBLO 20 MOXKET TakKe MepeMelaTbCsl C BHEIIHeNH CTOPOHBI KOHIA
pPa3KUMHOW METaJUIM4eCKO My(QThl, Kak TokazaHo Ha ¢ur.6. Pe3pba pazKuMHON

MeTaJUInYeCKOH My(Thl mpexacTaBisieT coboil BHEMIHIO pe3bly, a pe3bda COeAMHUTENBHOTO
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KOJIbLIA TIPENCTAaBJISIET COOOH BHYTPEHHIOI pe3b0y, BXOIAIIYIO B 3alelUICHHEe C BHELIHEH
pe3p0oli MpU BpaIleHWU COEOMHHUTENBHOTO KoJbla. IIpy BpaleHuu COEOMHHUTENBHOTO KOJIbLA
HAaKJIOHHAsd IOBEPXHOCTb 23  CKOJB3UT IO KOHMYECKOW TOBEPXHOCTH  Pa3KUMHOU
METAJUTNIECKOH My(THI 8, MPIKUMAas IEPBYIO PEXKYINYIO KPOMKY 25 K BHEIIHEH MOBEPXHOCTH 6
YacTH C NMPUKPEIUICHHEM DPa3KUMHON METaIMuecKo My(pThl 8 K TpyOuaTol MeTauin4ecKoi
gactu 7. Pe3pba cOenMHUTENBPHOrO KOJbIa 26 pacrojioKeHa Ha paccTOSHUM d OT BHELIHEH
MOBEPXHOCTH 6 4acTH ¢ 0Opa30BaHHEM KOJIBLIEBOW MOJIOCTH 45, B KOTOPOH PpacroNOKEHbI
BpE3HOE KOJIBIO 21 1 4acTh Pa3KUMHON METAJTHIECKON My(THI.

Ha ¢ur.1 mokasana ckBaxunHas cuctema 100, comepxamast 3atpyOHbI Oapbep 1,
oOpa3yrommii 4acTb CKBOKUHHOW TPyO4UaTOW MeTa/TMuecKol KoHCTpykuuu 3. TpyOuaras
MeTaJuInYecKass 4acTb 7 3aTpyOHOro Oappepa MMeeT pa3KMMHOE OTBepcTHe 46 IUId BIyCKa
TEeKy4Yel CpeAbl B Pa3KUMHOE MPOCTPAHCTBO 9 N pa3KUMaHMs Pa3KUMHOU METAIINYECKON
mydTel. CoenmMHUTETFHOE KOJIBIIO 26 U Bpe3HOE KOJIbLO 21 BBIMOJHEHBI U3 MeTajuia. 3aTpyOHbIH
Oapbep NOMOJHUTEIBHO COAEPIKUT KJIamaHHBIA OJIOK 47, COOOUIArOIIUIICS TO TeKy4el cpene ¢
pa3KUMHBIM OTBepcTHEM 46 IUisl yNpaBieHUs IMOTOKOM TeKyuel Cpelbl B pa3KUMHOE
npoctpaHcTBO. KinamaHHbIH OOK MOKET OBbITh BBIMIOJHEH C BO3MOXKHOCTBIO MPEIOTBPALIATH
cooOlIeHne Mo TeKyued cpele CO CKBRKMHHOW TpyO4aTod MeTauIMYecKOHW KOHCTpPYKLueH 3
[oclie TOro, Kak MPOM3OILIO padkuMaHue. KiamaHHbBIH OJOK MOKET ObITh BBIMIOJHEH C
BO3MO>KHOCTBIO BO BTOPOM IOJIOXKEHUN BBIPABHUBATH JABJICHHUE B KOJIBLIEBOM MPOCTPAHCTBE, TO
€CTh B OJHOW M3 30H Ha OJHON WM 0O0eMx CTOpPOHAX pa3kaToro 3aTpyOHOro Oapwepa, ¢
JaBJIEHUEM B Pa3)KMMHOM IMPOCTPAHCTBE 9, 4TOOBI MPENOTBPATHTH CMHHAHHE Pa3KHUMHOU
METAJUINYeCKOH My(QThl 8, ecii BHEIIHEee AABJICHUE YBEIMYMBAET NABJICHHE B Pa3KMMHOM
MIPOCTPAHCTBE.

ITox Tekyueil cpemoil WM CKBAXMHHOM TeKy4dell cpemodl NMOHUMAeTcss J00OW THI
TEeKy4el cpenbl, KOTopash MOXeT NPUCYTCTBOBATh B HE(PTSHONH WIIM Tra3oBOH CKBaXKHHE,
HarpuMmep, NMPUPOIHBINA ra3, HedTh, OypoBOil pacTBOp, chipas HedTh, Boga U Tak panee. Ilox
rasoM ToApasyMeBaeTcs JHO00H THUI Tra30BOH CMeCH, MPHUCYTCTBYIOIIEH B CKBaKUHE,
3aKOHYEHHON WJIM HE 3aKPeIUICHHOW 00CaaHbIMU TPyOaMH, a Mmojx HE(PTHIO MOAPA3yMEBaETCS
000t TUN HEePTSIHOH cMecH, HampuMep, cbipas HeThb, HedTecoaepKalias TeKyJasi cpena u T.
n. Takum oOpa3om, B cocTaB rasa, HeTH M BOABI MOTYT BXOJIWTbH IPYTHUE€ SJIEMEHTbI WIIH
BEIIIECTBA, KOTOPBIE HE SBIISIOTCS ra30M, HEPTHIO W/HIIH BOJIOH, COOTBETCTBEHHO.

ITox obGcanHOW KOJOHHOH MJIM CKBRKMHHOW TPyOUaTOW METaJNTMUECKOW KOHCTPYKIHEH
nojapa3syMeBaeTcs JoOOH BHI TPyObl, TPyO4aTOro sjeMeHTa, TPyOOmpoBOAa, XBOCTOBHKA,

KOJIOHHBI TPY6 U T. A., UCTIOJIB3YEMbBIX B CKBAKUHE MPU I[O6I:;I"Ie HG(I)TI/I WJIN MIPUPOJHOIO rasa.
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B ToMm cnyuae, korma HEBO3MOXKHO TMOJHOCTBIO MOTPY3UTh WHCTPYMEHT B OOCAIHYIO
KOJIOHHY, JJIs1 TPOTAJKUBAHNUSA HHCTPYMEHTA 10 HY’KHOTO TOJIOKEHHUSI B CKBAXKUHE MOXKET ObITh
UCTIOJIb30BaH CKBAKHHHBIA TpakTop. CKBOXMHHBIA TPAKTOP MOXKET HMETh BbIIBUT'ACMbIE
pBIYary, UMeErIIne KoJieca, MPUYEM KOJieca BXOAAT B KOHTAKT C BHYTPEHHEH MOBEPXHOCTHIO
o0casHOM KOJIOHHBI JUIsl TPOABIKEHUS TPAaKTOpa W HWHCTPYMEHTA BIIEpPel B CKBAKHUHE.
CKBaXMHHBIN TPAKTOP MPEACTABISIET COOOH J1F000H BU MPUBOIHOTO HHCTPYMEHTA, CIIOCOOHOTO
TOJIKATh WJIN TSIHYTh HHCTPYMEHTHI B CKkBaknHe, Hanpumep, Well Tractor®.

XoTst M300peTeHHe OMHUCAHO BBHIE B CBS3U C NPEATNIOYTHTENbHBIMUA BapHAHTAMH
OCYILIECTBIIEHHUs] M300pETeHHs, AJIsl CIELUAJNCTa B TAHHONW OOJNaCTH TEXHUKU OyleT OYeBUIHO,
YTO BO3MOJKHBI HECKOJIbKO MonuduKanuii 6e3 BbIXOAa 3a mpenensl 00beMa MpaBOBOH OXpPaHBI

n300peTeH s, ONpenessIeMOro npuiaraeMoi GopmMyson n3o0peTeHus.
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DOOPMVIJIA U30BPETEHHMA

1. 3arpyOubiii OGaprep (1) mias obecriedeHHsi 30HANBHOW W3OS B 3aTPYyOHOM
npocTpaHcTBe (2) B CKBAXMHE MEXIY CKBAXKWHHOHW TPyO4UaTOH METaUINYeCKOH KOHCTPYKIHEH
(3) m opyro#t CKBaKMHHON TPyOUaTOH METAIIMYECKOH KOHCTPYKLHMEH MM CTEHKOH (5) cTBOJA
(4) cKBa)KMHBI, COAEPIKALITHIA:

- TpyOuaryr0 MeTaluM4ecKyro 4YacTh (7) C BHEUIHEH IMOBEPXHOCTBIO (6) wHacTH,
NpeIHAa3HAYEHHYIO JJII YCTAHOBKM KaK 4YacTb CKBAXHHHON TpPyOuUaTOW METaJIMUYECKON
KOHCTPYKLIUH,

- Pa3)KUMHYI0 METAJUTHIECKyI0 My(]Ty (8), OKpYKaroIIyio TpyOUaTyr0 METaLTHYECKYIO
4acTh ¢ OOpa3oBaHUEM pA3KUMHOIO MPOCTpaHCTBAa (9) MEXKAy HUMH, MPHYEM pa3KUMHas
MeTajuindeckass My(QTa BBIMOJHEHA C BO3MOXHOCTBIO Pa3KUMaHHUs B CKBAXXHHE OT IIEPBOTO
BHemHero amamerpa (D)) mo Broporo BremHero muamerpa (D)), uToOBI ymupaThcs B
CKBXHHHYIO TPyOUaTyl0 METAJUINYECKYI0 KOHCTPYKLHUIO HWJIM CTEHKY CTBOJA CKBAXKHHBI,
npudeM pa3kuMHas Metamndeckas mydra (8) mmeer nepsriii koner (11), Bropoii koren (12),
BHEIIHIOK 1oBepXxHOCTh (10) 1 npononproe yamuHenue (L),

MPU 3TOM TEPBbII KOHEN Pa3:KUMHOW METAJTMUeCKOH My(Thl MMeeT MepBYK 4acTb
(54A) mexarnueckoro coequHenus (54), u

MEPBBIA  KOHEIl pPa3KUMHOH MeTaIMueckod My(Thl coemuHeH ¢ TpyOwaroi
METATHYECKOU YacThIO MOCPENCTBOM Bpe3HOTro coenunenus (14), comepkamiero:

- BpesHoe koyblo (21), comepskailee BHEIIHIOO KOJBIEBYID MOBEPXHOCTH (22),
UMEIOINYI0 HAKJIOHHYIK IOBEPXHOCTh (23), W BHYTPEHHIOK KOJIBLEBYIO IMOBEPXHOCTH (24),
UMEIOIIYI0 TMEPBYI0 PEXYIIYI0 KPOMKY (25), BBINOJHEHHYIO C BO3MOJKHOCTBIO BPE3aHUS BO
BHEIITHIOKO MMOBEPXHOCTDb YaCTH, U

- COeNUHUTEbHOE KOJBLO (26) co BTOpOi 4yacThio (54B) MeXaHMYECKOTO COEAMHEHHS
(54), Bxopmsmell B 3aueIUIEHHE C TEPBOH YAaCTBIO MEXaHWYECKOrO COENUHEHMS Pa3KMMHOM
METAJUINYECKOH My(TBI, KOTZIa HAKJIIOHHAS TOBEPXHOCTH CKOJIB3HUT 10 KOHUYECKOH MOBEPXHOCTH
(27) pa3zkuMHOH MeTa/IMYecKOor My(Thl ISl BIABIMBAHUS TEPBOH pEXyIIeH KPOMKHU BO
BHEIIHIOK TIOBEPXHOCTh YaCcTH C TNPUKPEIUICHHEM pa3KUMHON MeTauindeckod My(Thl K
TpyOUaTON METAJUINIECKON YacTH.

2. 3arpyOHbiii Oaprep mo m.1, B KOTOPOM TepBasi 4YacTb MEXAaHUYECKOTO COEIUHEHUS
pPa3)KUMHOW MeTauImdeckod My(Tsl mpeacraBisier coboil pe3pdy (31), m BTOpas HacThb
MEXaHHMYECKOTO COEAMHEHUS] COCOUHHUTEIBHOTO KOJIbLAa MpeacTaBisier coboit pesnly (32),
BXOSINYIO B 3aleTUIeHHe C pe3bOol pa3kKMMHOW MeTaIMuecKko My(Tbl ¢ oOpazoBaHHEM

MEXaHHUYECCKOIo COCIUMHECHUA.
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3. 3arpyOHbIii Gappep Mo M2, B KOTOPOM pe3bda pa3KMMHONH METaUIn4eCKOH My(TbI
npencTaBisier coO0H BHYTPEHHIOK pe3b0y, a pe3bda COeNUHUTENBHOTO KOJIbLIA TPEICTABIISIET
co0oi1 BHEITHIOK pe3b0y, WK pe3bda Pa3KUMHOU METATMYEeCKOU My(ThI IPEACTABISAET COOOM
BHEIIHIOK pe3b0y, a pe3bda COEOUHHUTEIBHOTO KOJbLA TMPENCTaBJsAeT COOOH BHYTPEHHIOK
pe3b0y.

4. 3arpyOnbiii Oaprep mo m.1, B KOTOPOM TepBasi 4acTb MEXAaHUYECKOTO COEIUHEHUS
Pa3)KUMHOW MeTaJuIn4eckoil My(Thl TpeactaBisieT coOoW BeleMKYy (55), a BTOpas HacTh
MEXaHHMUYECKOTO COENMHEHHsI COEIMHUTENbHOrO KOJIbLAa MPENCTaBJsAeT COOOH BBICTYNArOIIUI
sneMeHT (56), BXOISIIUHN B 3aleTIIICHHE C BBIEMKON Pa3KUMHON METaJUTNYeCKON My (DThI.

5. 3arpyOHblit Oapbep Mo JOOOMY M3 MPEALIECTBYIOIINX MYHKTOB, B KOTOPOM BPE3HOE
KOJIBLIO UMEET BTOPYIO HAKJIOHHYIO MOBEPXHOCTH (29), yNUPaOIyOCs BO BTOPYIO KOHHUYECKYIO
MOBEPXHOCTBH (33) COEAMHUTENBHOTO KOJIBLIA.

6. 3arpyOHbIil Oapbep Mo JOOOMY M3 NMPEAIIECTBYIOIINX MYyHKTOB, B KOTOPOM BPE3HOE
COCOMHEHNE MAOMOJHHUTEIBHO COIEPKUT Mamkery (34), pachojiOKEHHYIO MEXIY BPE3HbIM
KOJIBLIOM U Pa3’KUMHOH METaJNTHIeCKOH My(pTOH MiIH COETMHUTEIBHBIM KOJIBLIOM.

7. 3atpyOHbIii Oapbep Mo 1m.6, B KOTOPOM KOHHYECKasl MOBEPXHOCTH (27), Mo KOTOPOH
CKOJIb3UT HAaKJOHHAas TOBEepXHOCTh (23) Bpe3Horo kojibma (21), BMecTo TOro, 4TOOBI
pacrionaratbCsl Ha pa3’)kKUMHON MeTaJUTMYeCKOH MydTe, pacrioynokeHa Ha Marxkere (34).

8. 3arpyOHblit Oapbep Mo JOOOMY M3 MPEALIECTBYIOIINX MYHKTOB, B KOTOPOM BPE3HOE
COEIMHEHHNE JIOTIOTHUTENBHO COEPKUT 110 MEHBLICH Mepe OJIMH YIUIOTHUTENbHBIN 351eMeHT (36)
i obecneueHusl VIUIOTHEHUS MEXKAY Pa3KUMHONW MeTauimdeckod My¢pToi U TpyOdaToit
METAJNINYECKON YaCThIO.

9. 3arpyOHbili Oapbep mo JgrOOOMY M3 TPENLIECTBYIOIIUX MYHKTOB, B KOTOPOM
COCOMHHTENBHOE KOJILIO UMeeT MepBblii KoHel (41), ynuparomuiicss BO Bpe3HOE KOJIbLO, H
BTOpOH KOHen (42), UMeoIui 3aersFoIni 35eMeHT (43) s 3aleruieHust ¢ YCTAaHOBOYHBIM
UHCTPYMEHTOM JUISL TOTO, YTOOBI BpaILlaTh COEANHUTEIBLHOE KOJIBIIO C MEPEMELIEHHEM B OCEBOM
HAINpPaBJICHUH, YTOObI OOECIEYNTh BXOXIEHHE BPE3HOTO KOJbLA B 3alleTUIeHHe C TpyOdaToit
METAJNINYECKON YaCThIO.

10. 3aTpybHsbiii Oapbep mo rodomy u3 mim. 1-9, B KOTOpOM mepBasi 4aCTh MEXaHUYECKOTO
COEIMHEHHUS Pa3’KUMHOM METaJUINYeCKON My(Thl pacrtojioykeHa Ha paccTossHuM (d) oT BHeIIHeH
MOBEPXHOCTH 4acTH ¢ OOpa3oBaHHMEM KOJIBLIEBOH MosocTu (45), B KOTOPOW PacroJIOKEHBI
BPE3HOE KOJIBLIO U YaCTh COCAMHNUTEIBHOTO KOJIbIIA.

11. 3arpyOnbrii Sapwep mo rodomMy u3 1. 1-10, B KOTOpOM BTOpasi 4aCTh MEXaAHIMUYECKOTO

COCIMHEHHUSI COEOMHHUTENbHOTO KOJbIAa pacloiokeHa Ha pacctosHun (d) OT BHewIHei
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MOBEPXHOCTH 4YacTU C OOpa3oBaHUMEM KOJIBLEBOH MOJOCTH (45), B KOTOPOH pacroJIOKEHBI
BPE3HOE KOJIBLIO U YaCTh COCAMHNUTEIBHOTO KOJIbIIA.

12. 3aTpybHbIii Oapbep Mo JTIOOOMY M3 MPENIIECTBYIOMUX MyHKTOB, B KOTOPOM KasKIIbIH
KOHeIl Pa3)KUMHOHW MeTaJuIn4ecKoll My(Thl COeAMHEH C TpyO4aTol MeTayuIn4ecKON YacTbio
MIOCPENCTBOM BPE3HOTO COEUHEHHSI.

13. 3arpyOHsblit Gapbep MO MOOOMY U3 MPEAIIECTBYIOIUX MYHKTOB, B KOTOPOM BpPE3HOE
KOJIBIIO MMEET TMEPBYI0 KOHIIEBYIO 4acTh (51), oOpameHHy0 K COSAMHHUTEIHbHOMY KOJbIY, U
BTOPYIO KOHILEBYIO 4acTb (52), oOpalleHHYI K Pa3KUMHOW METAJUTMYECKOW My(dTe, mpuieM
BTOpasi KOHLIEBAsl 4YaCTh MMEET YMEHBIICHHYI0 TOJIIHMHY IO OTHOLICHHIO K MEPBOH KOHLIEBOM
YacTH.

14. 3arpyOHblii Oappep mo OOOMY M3 TNPEALIECTBYIOIIUX IYHKTOB, B KOTOPOM
TpyOUaTass MeTaJuIn4ecKast 4aCTb UMEET Pa3KUMHOE OTBepcTHe (46) ISl MPOMYCKaHHs TEKy4el
Cpeabl B MPOCTPAHCTBO VIS Pa3’)KUMAaHHSI Pa3)KUMHOH METAJUTMYECKON My (PTHI.

15. 3arpyOHblii Oapbep mo JHOOOMY M3 MPENIIECTBYIOIIUX MYHKTOB, JOTOJHUTEIBHO
conepKalui KJIanmaHHeli ONOK (47), cooOwaroImuics MO TeKy4del cpene C pa3KHUMHBIM
OTBEPCTHEM JJIs YIIPABJICHUS IOTOKOM TeKy4el Cpebl B IPOCTPAHCTBO.

16. CxkBaxxunHast cucrema (100), comepskaimmasi Mo MeHbIIEH Mepe OOUH 3aTPyOHBIH
Oaprep mo mrobomMy m3 mm.1-15 U CKBOXMHHYIO TPyO4aTyH0 METATMYECKYI0 KOHCTPYKIIHIO,

4acTh KOTOPOH oOpasyer TpyOuarasi MeTauIn4ecKas 4acThb.
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