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C IPyroM MeTaJUIMuYecKuMHU dsieMenTamu (3, 4; 11, 12;
21,22;31,32;41, 42), BLITOTHSIOT 110 MEHBIIEH Mepe
onHO oTBepctue (2, 14, 24, 34, 44), npuueM ykaszaH-
HBI TTPOMEXKYTOUHBIN 37eMEeHT u3onupytot (16, 17,
26; 36) OT cBapUBAEMbIX METAITTMUYECKUX JIEMEHTOB.
Ilo meHbILIEH Mepe OAHY YacTb YKa3aHHOI'O BBICTYIIA
(5, 13, 23, 33, 43), BBIIOJTHEHHOTO HA OJHOM U3 yKa-
3aHHBIX CBAPUBAEMBIX APYT C JPYTOM METATUIECKUX
3JIEMEHTOB, MPOITYyCKaloT Yepe3 orBepctue (2, 14, 24,
34, 44) nns obecrieueHns MEXaHUYECKOTO KOHTAKTa CO
BTOPBIM CBapHUBaEMbIM METAITUYECKUM SIIEMEHTOM C
MOMOIIbI0 BEPXHETO KOHI[A YKa3aHHOTro BhICTyma (5,
13, 23, 33, 43). Csapky (37, 38, 39) meTanmuyeckux
SIICMEHTOB BBIMOJHSIOT MyTeM (OKYCHPOBAHUS CBa-
POYHOTO BO3JIEHCTBUSI HA MOBEPXHOCTH BTOPOTO Me-
TaJUTMUECKOTO DJIEMEHTA, KOTOPast HAXOAUTCS B COENIU-
HEHUU C YKa3aHHBIM BBICTYIIOM MIEPBOTO CBAPUBAEMO-
ro MeTajuIn4eckoro aemMenra. Hacrosimee uzobpere-
HUE TaKKe OTHOCHUTCS K IPUMEHEHUIO YKa3aHHOTO CO-
CTaBHOT'O 3JIEMEHTA.
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CITIOCOBb M3I'OTOBJIEHHA CBAPHOI'O COCTABHOI'O
SJIEMEHTA U INTPUMEHEHMUE 5TOT'O 3JIEMEHTA

JlanHOe W300pETeHHE OTHOCUTCA K CMOCcO0y HW3TOTOBJIEHUS COCTABHOTO
3JIEMEHTA IIYTEM CBAPUBAHUS METAJUIMYECKUX JJIEMEHTOB C PACIOJI0KEHUEM
MEXKIY HUIMH MO MEHBIIEH MEPE OJTHOTO MMPOMEKYTOUHOTO 3ieMeHTa. Kpome Toro,
HACTOSAIIEEC H300PETEHUE OTHOCUTCSA K MPUMEHEHHUIO YKa3aHHOTO COCTABHOTO
3JIEMEHTA.

H3roroBineHne CTPYKTYPbI, COAECPIKAIIECH MO MEHBIIEH MEPE JBa Pa3HbIX
Marepualia, MPUKPEIUICHHBIX IPYT K APYTY, NprUoOpETaeT Bce 0OJIbIliee 3HAYECHUE B
cepe MPOW3BOACTBA TAKWX TPAHCHOPTHBIX CPEACTB, KAK ABTOMEXAHWUYECKHE
CPEACTBA, AaBTOMAIIMHBI JiIA KOMMEPUYECKMX TEPEBO30K, aBTOOYChl WIH
JKEJIE3HONOPOXKHBIM  TpaHcnmopT. Tak  HaspiBaeMasgs  «MYJBTUKOMIIO3WTHAA
CTPYKTYpa» B KaXIOM Cllyda€ MpPEANoyaract pasMeueHue Heo0X0AUMOro
Mareprasia B HeoOxoaumoM mecTe. Ho BO3MOXHOCTH, JOCTHUTraembie Ojaroaaps
U3BECTHBIM CMOCO0aM COEAMHEHMS, OTPAHUYECHBI 111 KOMOMHALMKA Pa3HOPOIHbBIX
COCOVMHECHUMN, HAlpUMEP, COCAUHEHMS CTajld C aJIOMUHHEM WU CTalud C
yIJepoAHbIM BOJIOKHOM. Eme oaHa mnpobiema 3akiIouaeTcss B TOM, UTO
WCIMOJIb3YEMbIE MAaTEPUAbl UMEIOT PAa3HbIE KOPPO3UMOHHBIC NOTEHLManbl. Ecmm
MMEETCA HEMOCPEACTBEHHBIM KOHTAKT MEKAY JIMCTOBBIMHA MATEPUAIAMUA WU
AJIEMEHTAMH, HEIOPOTOHM Marepuaj OyJeT MOJABEPKEH KOpPO3UH. YKazaHHas
npo0jieMa BO3PAcTET MPH BIAXKHBIX YCJIOBUAX WM NPU HMCHOJB30BAHUM TAKUX
PacTBOPOB, KaK XJIOPHUIBI.

B narente BenukoOputanuu 1363536 onucana coctaBHas MaHelNb, TOIIIMHA
KOTOPOM MPEBBIMIAET CYMMAapPHYIO TOJIIMHY WCIOJB3YEMBIX B HEW IMaHENen
Omarogapsd  HAQJWYUIO  MHOTOYMCIIEHHBIX  BBICTYNIOB, OOpa30BaHHbIX  Ha
MOBEPXHOCTAX YKA3aHHBIX TaHEJeH myTeM mepdopaiyu, Mpyu 5TOM BCE BBICTYIIHI
PACMOJIOKEHBl  MEPNEHANKYJIIPHO TMOBEPXHOCTH IMAHEIBHOIO JIACTA. TaKkKe
YKa3aHHBIE BBICTYIBI BBHIITOJHEHB! ¢ BO3MOYKHOCTBIO MPUKPEIUIEHU APYT K APYTrY

TaK, 4YTO MCKIAY Hap0171 BBICTYIIOB, IIPOXOIAIIMX MCKIAY ABYMA JIMCTAMU,
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obecrnieueHo mOTHOE mpuieranne. B marente BenukoOputanum 1363536
MOKA3aHO NEPNEHIUKYJSPHOE PACHOJIOKEHHE TAKOTO BBICTYNA OTHOCHUTEIBHO
JIMCTA MAHENH, a TAK)KE Napa BBICTYNIOB, 00pa30BaHHAs BMECTE C OTBEPCTHAMU IS
YOPOUHECHHUS JAHHOW MaHenw. B ykKa3aHHOM KOHCTPYKIIMM TOJIBKO JBa CJIOs
COCAMHEHBI IPYT C APYTOM.

[{enp maHHOTO W300pPETEHUSI 3aKIIOUYACTCS B YCTPAHEHWHM HEAOCTATKOB
W3BECTHOT'O YPOBHSI TEXHUKHA W 00ECNEUeHUH Ccrocoba M3TOTOBJICHUS CBAPHOTO
COCTABHOT'O 3JIEMEHTA, B KOTOPOM MEXJIYy CBapUBAaeMbIMU JPYr C JPYyrom
METAJUTMYECKUMHU  AJIEMEHTAMH  PACMOJIOKEH 10 MEHbIIeH Mepe  OAuH
MIPOMEXKYTOUHBIN 3JIeMeHT. [{efib HacTOoAEro N300PETEHUS TAKXKE 3aKIIFOUAECTCS B
MPUMEHECHUN YKA3aHHOTO COCTaBHOro »3jieMeHTa. CyIIeCTBEHHbIE MNPU3HAKU
JAHHOTO M300PETEHUS YKa3aHbl B MpUIaraeMoi hopmysie n300peTeHus.

CornacHO AaHHOMY H300pPETEHHUIO BBIMOJHSAIOT IO MEHbBINEH Mepe OJUH
BBICTYIl B MO MEHBIIEH MEpe B OJHOM W3 METAUIMYECKHUX 3JIEMEHTOB, KOTOPbIE
cBapuBatroT Apyr ¢ apyrom. [lo MeHblueit mepe B OAHOM MPOMEKYTOUHOM
AJIEMEHTE,  paclojaraéMoM  MEKIy  CBAapMBAa€MbIMU JpPyr C  JAPYroMm
METAJUTMYECKUMU 3JIEMEHTAMHM, BBIMOJIHIIOT MO MEHbBIIEH Mepe OOHO OTBEPCTHE
TaKk, 4YTO MO MEHbIIEH MEpe OJHA YacThb YKA3aHHOTO BBICTYNa B OJHOM W3
CBApUBAEMBIX JPYr C JAPYIrOM METAUIMUECKUX OJJIEMEHTOB MPOXOIUT Yepes3
yKazaHHoe oTBepcTHe. Takum 00pa3oM, ¢ MOMOIIBIO BEPXHETO KOHIA YKA3aHHOTO
BBICTYNAa OO0ECMEeUNBAIOT MEXAHWUYECKUH KOHTAKT CO BTOPBIM CBAapUBAEMBIM
METAJUTMYECKUM 3JIeMeHTOM. CBapKy METAUTMYECKUX DJIEMEHTOB APYT ¢ APYroM
BHITIOJTHAIOT MyTeM (POKYCHpPOBAaHWA CBAPOYHOTO BO3JACHCTBHS HA TOBEPXHOCTH
BTOPOTO METAJUVIMUECKOTO D3JIEMEHTA, COCAUHECHHYIO C BBICTYIIOM TMEPBOTO
CBApUBAEMOT0 METALJTMYECKOTO HJIEMEHTA.

Takum 00pa3oM, B COCTAaBHOM 3JJIEMEHTE, W3TOTOBJIEHHOM COTJIACHO
HACTOAIEMY M300pETEHUI0, MO MEHbBIIEH Mepe OJAWUH W3 CBAPUBACMbIX
METAJUTMYECKUX JJIEMEHTOB HWMEET MO MEHbIIEH Mepe OJWH BBICTYN MJis
o0ecreueHns MEXaHUUECKOTO KOHTAKTA CO BTOPHIM CBAPUBAEMBIM METAJUTMUECKUM
3JIEMEHTOM C TOMOIIBKD BEPXHETO KOHIA YKA3aHHOrO BbICTyna. Mcmosibdyembie
OpyH ONHCAHWUU M300PETEHUA CJI0OBA «MEPBBIA METAJUIMUECCKUN  SJIEMEHT»
UCIIOB3YIOTCS ISl 0003HAUCHHSI METAJUIMUECKOTO 3JIEMEHTA, UMEIOIIETO BBICTYII,

a CJIOBa ((BTOpOﬁ METAJUTMYCCKAN SJIEMEHT) HUCIIOJIB3YIOTCA IJIA 0003HAUCHUSA



MPOTUBOJICKAIIETO METAUIMYECKOTO 3JIEMEHTA, C KOTOPBIM BEPXHUWA KOHEI]
BBICTYIIa HAXOAMUTCS B MEXAHWYECKOM KOHTakTe. Mcmonb3yeMble MpHU ONMUCAHUU
M300pPETEHUS CJIOBA «BEPXHHMI KOHEI BBICTYIA» MCHOJIB3YIOTCS AJIsI 0003HAUCHHS
KOHIIQ BBICTYMa, KOTOPBIA PacHoJIOKEH HAMPOTUB TOTO KOHILIA BBICTYIA, KOTOPBIA
MPUKPEIUIEH K OJJHOMY METAJUTMUECKOMY 3JIEMEHTY A0 cBapku. B ogHOM BapuaHTe
BBITIOJTHEHUSA HACTOAIIECTO HM300peTeHUs1 00a METATMYECKUX AJIEMEHTA HUMEIOT
BBICTYTIBI, BBITIOJTHEHHBIE TAK, YTO BBHICTYN OJHOTO M3 YKA3aHHBIX METALTHYCCKUX
AJIEMEHTOB HE TMPOTUBOJICKHUT BBICTYNY MPOTUBOMOJIOKHOTO METALTMYECKOTO
3JIEMEHTA.

Mexay CBapuBacMbIMU  METAJUIMUECKUMM  DJIEMEHTAMU B KAueCTBE
MPOMEKYTOYHOI'O CJIOS Pa3MEINArOT MPOMEKYTOUHBIM DJIEMEHT, UMEIOIIUNA 10
MEHbIIIE Mepe OJHO OTBepcThe. dopma OTBEPCTHS, BBIMOJHEHHOTO B
MIPOMEXKYTOUHOM 3JIEMEHTE, O0CCIEUMBAET BO3MOXHOCTh MPOXOKJICHUS 4Yepe3
YKAa3aHHOE OTBEPCTHUE MO MEHbIICH Mepe OJTHON YacTH BBICTYIIA, BBHIITOJTHEHHOTO B
OIHOM M3 YKa3aHHBIX METAJUTMYECKHUX 3JIEMEHTOB, CBAPUBACMBIX JIPYT C APYTOM.
BricTyn pacnosiaratoT B yKa3aHHOM OTBEPCTHHM TaK, YTOOBI MCKIIOUHUTH JIFOOOU
HEMOCPEICTBEHHBI KOHTAKT MEXKIY JAHHBIM BBICTYTIOM M OTBEPCTHEM. 3aTeM
YacTh YKA3aHHOTO BBICTYIA, KOTOpAas NPOILIa Yepe3 YKa3aHHOE OTBEPCTHUE,
MEXaHWYECKHM  COCIMHSIOT ¢  MOBEPXHOCTBIO  BTOPOrO  CBApUBAEMOTO
METAJUIMYECKOro 3nemeHTa. llocie Toro, Kak METaUIMYECKHE DJIEMEHTHI
PacCIlOJIOKEHBl  OTHOCHUTENIBHO JPYyT JApyra yKa3aHHbIM 00pa3oMm, COTJIACHO
HACTOAIIEMY M300PETCHUIO BBITIOJHSIOT CBAPKY IMyTEM HAINpPaBJIEHUS] CBAPOUYHOTO
BO3/JICMCTBHMA Ha TMOBEPXHOCTh METAJUIMUECKOTO SJIEMEHTA, HAXOIAILIYIOCS B
KOHTAKTE C BHICTYIIOM CBAPUBAEMOr0 METAJLIMYECKOTO AieMeHTa. Takum o0pazom,
MOJIy4Yar0T COOpPaHHBIM CBAPHOM COCTAaBHOM 3JIEMEHT, COJAEpIKaIlluil M0 MEHBIIEH
Mepe OJIMH TPOMEXKYTOUHBIM 3JIEMEHT, PaCMOJ0XKEHHBI MEXKIy CBapEHHBIMHU
METAJTMYECKUMU JIEMEHTAMH.

CorjmacHo HacTofAleMy H300peTeHHMIO 00€CHeurMBaeTCsi BO3MOXKHOCTD
COCAMHEHUA KOMOWHALMM MaTepualioB, KOTOPbIE HE MOTYT OBITbh CBApPEHBI
HEMOCPEACTBEHHO APYT C JAPYTOM W COCTOAT MO MEHbBIIEH Mepe U3 TPEX YacTew,
MOCKOJIbKY YKa3aHHbIH cnoco0 COrIaCHO JAHHOMY HM300peTeHHIO 00eCreunBacT
BO3MOXXHOCTb COEOUHEHHS [JIBYX MaTepUaJioB ¢ OOpa30BAHUEM COCTABHOTO

AJIEMEHTA U3 TPEeX 4YacTed, B KOTOPOM MPEAOTBPALICH WX HEMOCPEACTBEHHBIN
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KOHTAKT Jpyr ¢ JApyroM. Takum 00pa3oMm, MNPOMEKYTOUHBIA 3JIEMEHT C
OTBEPCTUSMHU COCIMHEH METOJOM TIE€OMETPUYECKOrO 3aMBIKAHUSA WM METOJI0M
COCIMHEHUA MYTEM COOTBETCTBUA (GOPMBI ¢ APYTMMH JUCTaMU, Ojarogaps 4emy
00eCcreunBaeTCa COCIMHEHUE CBAPUBAEMBIX METATMYECKUX JJIEMEHTOB 4Yepes
marepuay. Takum 00pa3oM, pa3HbId AIEKTPOXUMHUYECKUH MOTEHLMAT KOPPO3HUH
MEXAY MaTECPUAIOM MPOMEXYTOYHOTO CJIOSI MU CBAPMBAEMBIMH METALUTMUYECKUMU
3JIEMEHTAMH HE WUMEET 3HAUYEHHS [JI1 COCTABHOTO AJIEMEHTA, W3TOTOBJIEHHOTO B
COOTBETCTBHH C YKA3aHHBIM CIIOCOOOM COTJIACHO HACTOAIIEMY U300PETEHUIO.

CpapuBaeMble METAJUIMUYECKUE AJIEMEHTHI COTJIACHO AAHHOMY H300PETEHHUIO
BBITIOJIHEHBI U3 CTAJIA ¢ MOKPBITHEM, HEP)KABCIOIIEH CTAIH, AJITOMHUHUS, MAarHus,
MEIM WM JaTyHUu. MeTaJIMYecKue SJEMEHTHl BBIMIOJTHEHb W3 MOJO0OHBIX
MaTepuajoB WA W3 MaTepHajioB, OO0Pa3yIoOIUX KOMOHWHAIMIO, TOICKAILYIO
cBapke Jpyr ¢ apyroM. CBapky MeETaUIMUECKUX JAETaled Jpyr ¢ ApyroM
BBITIOJIHAKOT MYTEM TEPMHUYECKOTO COCIMHEHHWS, TAKOTO KaK KOHTAKTHAas CBapkKa,
TOYEUYHAsA CBapKa BOJI(PPAMOBBHIM 3JICKTPOJOM B CpPeA€ HWHEPTHOTO Ta3a WU
Jy4yeBas CBApKa, HAPUMEP, JIA3€PHO-IYyUEBas WM HJIEKTPOHHO-JIyYeBas CBapKa.
[To meHbIIEH MEpPE OWH W3 CBAPUBACMBIX METAJUIMYECKUX SJIEMEHTOB UMEET IO
MEHBIIEH Mepe OJUH BBICTYII, IPU ITOM YKA3aHHBIM METAJJIMUYECKUN JJIEMEHT
ABJIACTCS MO MEHBIIEH MEpe YaCTUYHO TpeXMEpHBbIM. BricTynm umeer ¢opmy
KOHYyCa, CTEpP)KHA, CYXAIOLEHCAd 4YacTh WM JII0OOH Jpyroil reoMeTpudecKoin
KOH(UTYpaluK, KOTOPAas TMO3BOJIUT 00ECIEUNTh MEXAaHWICCKII KOHTAKT C IPYTUM
CBAPMBACMBIM METAJUTMYECKUM SJIEMEHTOM. Y KQ3aHHBIA METAJUIMYECKUN SJIEMEHT
MPEUMYIIECTBEHHO UMEET HECKOJIBKO BBICTYMOB, KOTOPBIC MOJYUYEHBI B MPOLIECCE
hopMooOpazoBaHusa, TAKOTO KaK JIMThE TIIOJ MaBJICHUEM, KJIEMKa, 3a0CTPEHHE,
(hopMOBaHWE 1O/ TaBIICHUEM HJTH THAPABINYCCKAs BHITSIKKA.

[TpoMexyTOUHBIN 3JIEMEHT, PACMHOJIOKEHHBIN B KAa4€CTBE MPOMEKYTOYHOTO
CIOSl MEXJy CBAapUBAEMBIMM METAJUIMUECKAMHU JJIEMEHTAMHU, COCTOMT W3
Marepuajga Ha OCHOBE METajula, TAKOrO KAaK CTajlb ¢ MOKPBITUEM, HEPKABEIOIIAsA
CTajb, AJITOMUHUNA, MAarHUM, MEIb WIW JIaTyHb WM BBIIIOJHEH W3 BOJIOKHHCTOTO
KOMIIO3UTHOTO MaTe€pHaJia WIM LEMEHTHON IUIACTUHBI. B MPOMEKYyTOYHOM ClIO€
BBITIOJIHEHO 10 MEHBIIEH MEpE OAHO OTBEPCTHE, KOTOPOE PACHOJIOKEHO
OTHOCHUTEJIBHO BBICTYNA METALIMYECKOr0 AJIEMEHTAa TaK, 4YTO O00eCreYuBaeTCs

BO3MOXXHOCTb IPOBCACHUA II0 MEHBIIICH MCPEC YaCTH HOAaHHOI'O BBICTYIIA YCPC3



YKAa3aHHOE OTBEPCTHE ISl MPEIOTBPALIEHUS JIIOOOTO0 MEXAHUYECKOIO0 KOHTAKTa C
MAaTepPUaAIOM NPOMEKYTOUHOTO Cios. [IpeuMyIecTBeHHO B MPOMEKYTOUHOM CJIOE
€CTh HECKOJBKO OTBEPCTUM, KOTOPbIE MOTYT OBITh BBIMOJHEHBI MYTEM €r0
nepdopanuu. Ilepdopammss MPOMEKYTOYHOTO CIIOS MOXKET OBITh BBIMOJTHEHA
MyTEM IITAMIOBKH, NMPOOWBKHU, CBEPJCHUSA, PE3KU WA TEPMHUCCKON PE3KH,
HaMpUMEDP, JIA3CPHBIM JIYUOM HJIM CTPYEH IJIa3Mbl U MJIA3MEHHBIM JIy4YOM.

CornmacHo HacToAIMEMY H300PETEHUIO YKA3aHHBIE BBICTYIIBI METAINIMUYECKOTO
AJIEMEHTAa BCTABJIAIOT B OTBEPCTUS B MPOMEXKYTOuHOM cjioe. OO6macth ¢
OTBEPCTHSAMH B TPOMEKYTOYHOM CJIO€ UMEET Takyro (opmMy, UTO TO MEHBITCH
MEpE OJIHA YacCTh YKA3aHHBIX BBICTYIIOB MPOXOJWUT YE€PE3 YKA3aHHOE OTBEPCTHE,
MPU 3TOM OTCYTCTBYET KOHTAKT MEKIY MPOMEXYTOUHBIM CJIOEM, BBICTYNAMH M
METAUTMYECKUMHU 3JIEMEHTAMU B MPOLECCE YKIAAKH WX APYr HA Jpyra W IOCIe
Hee. [lna npenoTBpallleHWsT KOHTAKTa MEXKAY NPOMEXKYTOUHBIM CIIOEM U
YKQ3aHHBIM BBICTYIIOM MEPE YKJIAAKOW HA MOBEPXHOCTH MPOMEKYTOUHOTO CJIOA
HAHOCAT  CJIOW  W3OJUPYIOIIEro  marepuanga. M3onupyromuii  Matepuan
MPEACTABIACT COOOMW MOJMMMEp, TEKY4YMd K€, KICHKYI JIEHTY, JIGHTY C
BKPAIUICHUSIMU BOPCOBOI'0 MaTepuaja, IUIACTUKOBBIA HM30JMPYIOIIAA MaTepual
WM KEepaMHUUYECKMW Marepuan. M3onmpyrommid Marepuan CHHXKAET PUCK
ANEKTPOXUMHUYECKONU MU30JIALMH, TaJJbBAHUYECKOW M KOHTAKTHOW KOPPO3HUA MEKIY
CBAPUBACMBIMUA METAJUIMYECKUMU JJIEMEHTAMU M MATEPUAJIOM IMPOMEKYTOUYHOTO
cnosg. B mpomecce ykimaaku 00€CHEUEHO TeOMETPUUYECKOE 3aMbIKaHUE W
MPUKPEIJICHHE MPOMEKYTOUHOTO CJIOS Onarojaps €ro pacrojioKEHUI0 MEXIy
YKa3aHHBIMU OTBEPCTHSIMA W BhicTynmamu. [locine ywkimaakd W CBapKu
METAUTMYECKUX 3JIEMEHTOB APYr C APYrOM MPOMEXYTOUHBIN CION OKa3bIBAETCA
3aKarT TpeOyeMbiM 00pa3oM MEXIYy METAUIMYECKUMHU 3JIEMEHTaMu, 00pa3ys
CBapHOM COCTABHOM SJICMEHT.

CocTaBHOM 53JIEMEHT, M3rOTOBJICHHBIH CIOCOOOM COTJIACHO HACTOSIIEMY
M300PETEHUIO, HKCMOJB3YIOT B  KA4eCTBE COCAWUHUTEIBHONW YacTH WM
COCOVMHUTEIIPHOIO  y4aCcTKa JJIi  COCIAMHEHHS  TOMEPEYHBIX  AJIEMEHTOB,
MPOJIOJIBHBIX 3JIEMEHTOB, (DPOHTAJIBHBIX CTEHOK, CTOCK, JJIEMEHTOB TIOJIa WJIH
KaHaja JyIsl COEIMHEHUS IETaJiel B JISTKOBOM aBTOMOOWJIE, HAIPUMEP, B KAUECTBE
COCIMHEHUA MEXIY LECHTPATHHOW CTOMKOW Ky30Ba W Hampasisionied (gpepmbl B

HIDKHEH 4acTH KY30Ba. KpOMe TOIO, COCTAaBHOM AJIEMEHT MOXKET HCIIOJIb30BAThCS



KaK COCJIMHWUTENIbHAA YacTh WJIM COCAMHHTENIbHBIN YUYacTOK TMPH COCAMHCHHH
OOKOBBIX CTEHOK, TMaHENIeW TOoJia, KPBIIIKW WA CTYMECHEH KEJIE3HOMAOPOKHBIX
BaroHOB, HampWMep, Jid COCAMHECHUs TaHENW moja W OOKOBOW cTeHkH. bonee
TOTO, COCTaBHOM AJIEMEHT MOKET MCIOJIb30BATHhCS B KAYECTBE COCAMHUTEIILHOMN
JETaIN WK COSAUHUTEILHOTO YyUacTKa Ui COCAMHEHUSA JIMCTOBBIX MTOBEPXHOCTEM,
IacTHH, TPyO Wiu mpoduieii Ui CeabCKOXO03SHCTBEHHBIX MAIlliH, aBTOOYCOB
WIM TPY30BBIX aBTOMOOWIJICH, a TaKyKe IJIA COSTUHEHHUS IUIACTHH W JIMCTOBBIX
MOBEPXHOCTEH B aBHANMOHHO-KOCMHUYECKUX WJIA KOCMHYECKAX TEXHUUYCCKUX
PEIICHHSIX, HAIPUMEP, B KQUECTBE COCTMHEHUS MEXKIY MMAHEIbIO 1Mojia U OOKOBOH
cteHkoi. COCTaBHOM 3JIEMEHT TaK)KE€ MOXKET MCIOJ30BAThCS TIPH CTPOUTEITHCTBE
3MaHWN, HAMpPUMEp, I COCIUHEHUA Kapkaca 3MaHAS C  OOJUIIOBOYHBIMH
AJIEMEHTAMH, ¥ TIPH CTPOUTENHCTBE MOCTOB U COOPY>KCHHH, HAIPUMEP, B KAUECTBE
3aMEHBI aPMUPOBAHHOMY JKEJIE300€TOHY.

brmaromapsi mpuMeHEHHIO COCTABHOTO AJIEMEHTA, W3TOTOBJICHHOTO CTOCOOOM
COTJIaCHO HACTOAMIEMY H300pPETEHUIO, O0ECIEeYMBACTCA BO3MOXKHOCTH CO3/1aTh
nostyhabpuKaT, HampuMep, MHOTOCJIOWHBIN JIUCT W/WIM HECTAaHIAPTHYIO JETajb.
Bonee Toro, coctaBHOM 371€MEHT, U3TOTOBJICHHBIN YKAa3aHHBIM CIIOCOOOM COTJIACHO
HACTOSIIIIEMY HM300pPETEHUIO, MOMKET MCIOJb30BaThCS KaK COCIUHUTEIbHBIN
AJIEMEHT, BBITIOJTHEHHBIN ¢ BO3MOXHOCTHIO MPUCOSAVMHEHUS 1O MEHBIIEH Mepe K
OJIHOMY JIPYTOMY COCTABHOMY 3JIEMEHTY .

Jlanee nanHOe u300peTeHHE omHcaHO Oosiee MOAPOOHO CO CCBHUIKOHM Ha
YEPTEKH, HAa KOTOPHIX:

@ur.1 cxemarnyHO W300paXkacT BHUI CBEPXY B aKCOHOMETPHH IO HAKIIOHOM
OJTHOTO TPEAMOYTHTEITFHOTO BapHaHTa BBITIOTHEHUS HACTOAIIECTO H300PETCHHS
nepe1 YKIaaKOH JIEMEHTOB APYT HA IPyTa;

®dur.2 cxematuyHOo wu300pakaeT BUJ COOKYy BapUaHTa BBIMOJHECHMUS,
nokazaHHoro Ha dur.1, moce yKIaaKyd U CBApKH,

®wur.3 cxemaTHaHO H300paxkaeT OOKOBOH pa3pe3 OJHOTO MPEAMTOUTATEITLHOTO
BapHaHTA BHITIOJTHEHUS HACTOSIIETO N300PETEHUS TTOCIE YKIIAIKH,

®ur.4 cxemaTHyHO HM300pakaeT OOKOBOW pa3pe3 HACTOSAIIET0 HM300pETEHUA
COTJIaCHO OAHOMY TPEIMOYTHTEILHOMY BAPUAHTY BHITIOJIHCHUS MTOCIE YKIIAIKH,

®dur.5 cxemaTHuHO M300pakaeT OOKOBOM pa3pe3 OJHOTO MPEANOUTHTEILHOTO

BapHaHTa BBIIIOJIHCHHUA HACTOAIICTO I/1306peTeHI/I$I IMOCJIC YKIIAAKHW U CBAPKH, H
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@ur.6 cxemaTn4HO M300paxkaeT OOKOBOM pa3pe3 OJAHOrO MPEANOUTHTEIHBHOTO
BAPUAHTA BBIMIOJIHEHUS HACTOSIIETO H300PETEHUS MOCIIE YKIAAKU SJIEMEHTOB APYT
Ha JIpyra U CBapKw.

Ha ®wur.1 uzobpaken nmuct 1 mpomMeKyTOUHOTO CJIOS, B KOTOPOM BBITIOJTHEHBI
orBepctua 2. IIpomexyTtounwlii ciaoii 1 pacmosio)keH MExAy JABYMS
MeTaJUTHYeCKUMHU JiuctamMu 3 u 4. Merajudeckuidi JUCT 4 BBIMOJHEH TaKUM
00pa3oM, 4TO Ha €ro MOBEPXHOCTH 0OPA30BAHbBI BHICTYTIHI 5.

Kak mokazano Ha ®wur.2, metauiMueckue JUCTHl 3 U 4 yJIOXKEeHBI APYr Ha
Jpyra TakK, 4YTO BBICTYIBI 5 YACTUUHO MPOXOAAT YEPE3 OTBEPCTHS 3, BBIIIOJHEHHBIC
B MIPOMEKYTOUHOM cjioe 1. MeTtammdeckue TUCTH 3 U 4 UMEIOT MEXaHUYECKHE
KOHTAKThI 6, 00ecrieynBacMble BEPXHUMHU KOHIIAMU 7 BbICTYIOB 5. M3onupyromuit
Matepuall, 00ECIEUNBAIOIINN H30IAIUI0 MEXIY MPOMEKYTOUHBIM cjioeM | u
METAJUTMYECKUMU JIUCTaMU 3 U 4, HAa 4EePTEXKE HE MOKA3aH.

Kak nmokazano Ha ®wur.3, metaymuueckue JUCThl 11 1 12 yaoxkeHbl Tak, 4To
BBICTYNIbl 13 YacTHUYHO TPOXOAAT uepe3 orBepcThss 14, BBHIMOJHECHHBIE B
npoMexyTouHoM cioe 15. Ilpomexyrtounslii cioit 15 omnwmpaercs Ha JABa
M30JIMPYIONIMX MaTepuana 16 u 17 nisa npeaoTBpalleHus JJr000ro MEXaHUYE€CKOro
KOHTAKTa MEKy BbICTynamu 13 u ykazaHHbIM cyioeM 15.

Kak nokazano Ha ®wur.4, Mmetayinueckue JUCTHI 21 U 22 ya0XKeHbl Tak, 4TO
BBICTYNBI 23 4YacTUYHO TPOXOJAAT uepe3 OTBepCTHs 24, BBIMOJHEHHBIE B
MPOMEXKYTOUHOM cjoe 25. IIpomexyTouHblii cjaoii 25 ommpaeTrcss Ha OJUH
M30JIMPYIONTHH MaTepHuai 26, 9To MpeaoTBpaIiacT 000 MeXaHNUSCKU KOHTAKT
MEXK]Ty BBICTYyNamMu 23 U YKa3aHHBIM CJioeM 25.

Kak mokazano Ha ®wur.5, meraymuueckue JUCTH 31 1 32 ya0XKeHbI Tak, 4TO
BBICTYIIbI 33 YAacTHYHO TMPOXOJAT UYE€PEe3 OTBEPCTHUA, BBHIMIOJIHEHHBIE B
npoMexyTouHoM ciioe 35. [IpoMexyTouHwli cioit 35 onupaerca Ha OJUH
M30JIMPYIONTHH MaTepuai 36, 4To NmpeaoTBpaliacT JI000H MEXaHNYSCKUH KOHTAKT
Mexkay BeicTynamu 33 u yka3zaHHbiM ciioeM 33. Kpome Ttoro, Ha @wr.5
M300paKe€Hbl AJIbTEPHATUBHBIE BAPUAHTHI CBAPKU METALTMUECKUX JIUCTOB 31 u 32;
CBapHas TOUYKa 37 MOJIyyeHa MyTeM TOYEYHON KOHTAKTHOW CBAPKH, CBAPHOMU IIOB
38 moay4yeH MmyTeM JIa3epHO-Ty4eBON CBApKH, a CBAPHOM 1I0B 39 MOJIydYeH MyTeM
TOYECUYHOU CBAPKH BOJIb()PAMOBBIM 3JIEKTPOIOM B CPEIC MHEPTHOTO rasa.

Kak nokazano na ®@wur.6, merajmnueckue Juctol 41 u 42 ynoxkeHsl Tak, 4To



BBICTYNIbI 43 4YacTUUHO TPOXOAAT uepe3 orBepcThs 44, BBINOJHCHHBIE B
npoMexyTouHoM ciioe 45. Ha naHHOM depreke He TOKa3aH W30JIUPYIOMIUi
marepuan. Jlnsa oOecnedeHWs: BO3MOKHOCTHM M3TOTOBJICHHS HECTAHAAPTHOTO
U3JIeTUsl W3 COCTABHOTO 3JIEMEHTA COIVIACHO HACTOALIEMY HW300PETCHHIO
METAUTMYECKUH JTUCT 41 UMeeT COeTMHUTENbHBIA 371eMeHT 46 JUIsi COEAMHEHUS C
JPYTUM COCTaBHBIM 3JieMeHTOM 47, a TpOMEeXyTouHbld cjoit 45 wumeer
COCAMHUTEIbHBIN  37eMeHT 48 misa  coenuHeHuss ¢ marepuaiom 49
MIPOMEXKYTOUHOTO CJIOSI, OTACIEHHBIM OT MPOMEXYTOUHOTO cjiod 45 cOCTaBHOTO

SJICMCHTA COTJIaCHO HACTOAIICMY H306peTeHI/IIO.



POPMYVYJIA U3OBPETEHUSA

1. Cnoco® u3roToBiI€HUsI CBAPHOTO COCTABHOIO AJIEMEHTA, B KOTOPOM MEXKITY
CBAPMBACMBIMHU JIPYT C JAPYIOM METAUIMUYECKUMHU SJIEMEHTAMM PACIOJIOKEH IO
MEHBIIEH MeEpEe OJMH NPOMEXKYTOUHBIM JJIEMEHT, OTJHYAKIIUICHA TEM, 4YTO
BBITIOJTHSIOT TI0 MEHbIIIeH Mepe ofauH BoicTym (5, 13, 23, 33, 43) Ha mo MeHbIIEH
Mepe OJHOM M3 YKa3aHHbBIX CBAPUBAEMbBIX METAITMUECKUX 31eMeHToB (3, 4; 11, 12;
21,22; 31, 32; 41, 42), BEIMOIHSIOT TIO MEHbITIEH Mepe oaHO oTBepcTHE (2, 14, 24,
34, 44) B mo MeHbIIIEH Mepe OHOM TIpoMexyTouHoM 3teMente (1, 15, 25, 35, 45),
KOTOPBIM PACHOJIaral0T MEXKIy YKa3aHHBIMHA CBapHUBACMBIMH METAUIMYCCKHMH
anementamu (3, 4; 11, 12; 21, 22; 31, 32; 41, 42) w uzomupytot (16, 17; 26; 36) ot
yKa3aHHBIX CBAPUBAEMBIX METAJUTMUYECKUX JIEMEHTOB TaK, YTO IO MEHBIIEH Mepe
OJIHY 4acCTh yKa3aHHOTO BbicTyna (5, 13, 23, 33, 43), BBHIIOJIHEHHOTO HA OJTHOM W3
yKa3aHHBIX CBAPHUBAEMbIX METANIMUECKUX AJIEMEHTOB, BBOJAT UEpPe3 YKa3aHHOE
orsepctue (2, 14, 24, 34, 44) nna olecriedeHUsT MEXAHWYECKOTO KOHTAKTa C
yKa3aHHBIM BTOPBHIM CBapPUBACMbIM METAJUTMYESCKUM JJIEMEHTOM C TOMOIIbIO
BEPXHETO KOHIIA yKa3zaHHOTO BbicTyna (5, 13, 23, 33, 43), u BRIMOJIHAIOT CBAPKY
(37, 38, 39) ykazaHHBIX METALIMYECKUX DSJIEMEHTOB TyTeM (POKyCHpOBaHUsA
CBAPOYHOT'O BO3JICUCTBHS HA TMOBEPXHOCTH BTOPOrO METAJIMYECKOTO AJIEMEHTA,

COCJIMHCHHOM C BBICTYIIOM IICPBOT'O CBAPUBACMOI'O MCTAJUIMYCCKOI'O 3JICMCHTA.

2. Cnoco6 mo 1.1, orymmyaromuiicst TeM, YTO YKa3aHHBIA BICTYI (5, 13, 23,
33, 43) BRIMONHSMIOT TyTeM (OPMOBAHHSA, TAKOTO KaK JIMThE IO JaBJICHHEM,

KJICTIKA, 3a0CTpeHre, (POPMOBAHKE IO TABJICHUEM HJIH THAPABIIMUECKAS BBHITSIKKA.

3. Croco0 mo 1.1 wm 2, oTJIMYaruMiicst TeM, 4TO yKa3aHHOE OTBepcTHe (2,
14, 24,34, 44) B nmpomexyrounom 3aemente (1, 15, 25, 35, 45) BHIMOAHAIOT TyTeM
INTAMITIOBKH, IMPOOWBKHU, CBEPJICHUS, PE3KH MM TEPMHUCCKOM PE3KH, JIA3CPHBIM

JIy4OM HJTH CTPYEH TUIa3Mbl U MJIa3MECHHBIM JIYUYOM.

4. Cnoco6 mo nwobomy w3 m.m.1-3, oTjmuaromuiicsi TeM, 4TO CBapKy
MeTajumuecknx snementoB (3, 4; 11, 12; 21, 22; 31, 32; 41, 42) BHINOIHAIOT
MyTeM TEPMHUYECKOTO COSTMHEHMS, TAKOTO KaKk KOHTAaKTHas cBapka (37), ToueuHas
cBapka (39) Bosb(paMOBEIM 3JIEKTPOAOM B CPEAC WHEPTHOTO raza WM JIydeBas
CBapkKa, Takas KakK Jla3epHO-yueBas cBapka (38) WM SJIeKTPOHHO-TyUYeBas

CBapKa.
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5. Cnoco0b no mobomy u3 n.0.1-4, oTIAMYAKIIMICS TEM, YTO PACHIPEACIIAIOT
u3onupyromui marepuan (16, 17; 26; 36) mo noBepXHOCTH MPOMEKYTOUHOTO CIIOS
JUTSL IPEOTBPALIEHUSI KOHTAKTa MEKY YKa3aHHBIM TPOMEXYTOUYHBIM 3JIEMEHTOM

M YKAa3aHHBIM BBICTYIIOM.

6. Cnoco06 no mo6oMy u3 1.1 1-5, oTJaudarouuiicss TeM, YTO U30JIMPYIOIIHMA
marepuan (16, 17; 26; 36) npencraBisger coO0M MoMMMeEp, TEKYUUH KIIeH, KIIEHKYIO
JEHTY, JIGHTY ¢ BKpAIUICHHSIMH BOPCOBOTO MaTepHalia, ILIACTHKOBBIH

W30JIMPYIOIMNA MAaTEPUAIT I KEPAMUYECKAN MAaTEPUAL.

7. Cnoco0® mo moO0oMy u3 I.0.1-6, OTJIHYAKIIMICA TEM, UTO YKA3aHHBIC
MeTtajuueckne emenTsr (3, 4; 11, 12; 21, 22; 31, 32; 41, 42), cBapuBaembie ApyT
C JPYroM COIJIaCHO HACTOAIMEMY H300PETCHUIO, BBIIIOJIHCHB W3 CTald C

IIOKPBITHUCM, Hep)KaBeIOH_[eﬁ crajid, AJIIOMHUHHAA, Mardius, MCIH WUJIH JIaATYHH.

8. Cnoco6 mo mobomy w3 M.I.1-7, OT/IMYAIINMACH TEM, YTO YKa3aHHBIH
npoMexkyTouHbli snement (1, 15, 25, 35, 45) BeimoHeH W3 Marepuasia Ha OCHOBE
METaJIIa, TAKOTO KaK CTajlb C TMOKPBITHEM, HEP)KABEIOIIAasA CTajlb, AJIFOMUHHM,
MarHui, Meab WK JATyHb, BOJIOKHUCTBIA KOMIIO3UTHBIM MaTepUuall WJIA

OCMCHTHAs IJIaCTHHA WU KepaMI/ILIeCKI/Iﬁ MaTcpHual.

9. Cnoco6 mo mobomy w3 m.m.l1-8, oT/muaromuiicss TeM, 4TO YKa3aHHbIN
BeicTyn (5, 13, 23, 33, 43) umeer opMmy KOHyca, CTEPXKHS, 3a0CTPECHUSA WA
mo0yl0  APYryl0  T€OMETPHYECKYI)  KOH(PHUIYpanuio,  OO0CCIECUYHUBAIONIYIO

MEXaHUYECKHUN KOHTAKT C APYTUM CBAPUBACMBIM MCTAJINIMYCCKHUM 3JICMCHTOM.

10. ITpumeHeHre COCTAaBHOTO 3JIEMEHTA, M3TOTOBJICHHOTO CocoOoMm 1o 1.1, B
KaueCTBE COCIAMHUTEIBHON YacTH WM COCJAMHHUTEIIBHOTO y4YacTKa B JIETKOBOM

aBTOMOOHIIE.

11. IIpumMeHeHrE COCTAaBHOTO 3JIEMEHTA, U3TOTOBJICHHOTO CrocoOom mo 1.1, B
KaueCTBE COCAWHMTEIBHOM 4YacTH WM  COCAMHUTENIbHOTO  ydyacTka B

KCIJIC3HOJOPOKHOM BAI'OHC.

12. IIpuMeHEeHHE COCTAaBHOTO 3JIEMEHTA, U3TOTOBJICHHOTO CriocoOom mo 1.1, B
KaueCTBE COCAMHUTEILHOM 4YacTH WM  COCAMHUTENIbHOTO  ydyacTKa B

CEJIbCKOXO3AUCTBEHHOM MAaIlIuHE.

13. IIppumMeHeHre COCTaBHOTO 3JIEMEHTA, U3rOTOBJIEHHOTO cioco0oM mo m.1, B



KAQU4ECTBE COCOUHMUTEIIBHON YaCTH WA COCIUHUTEIBHO ydaCTKa B aBTO6yC€ nIIn

IPy30BOM aBTOMOOHIIE.

14. IlpumeHeHre COCTAaBHOTO 3JIEMEHTA, M3TOTOBJICHHOTO CImocoOom 1o 1.1, B
KQue€CTBE COCTMHUTEIBPHOM YaCTH WA COCAMHUTEIIBHOTO YUYacTKa B aBHAIMOHHO-

KOCMHYECKOU TEXHUKE.

15. IlpumeHeHre COCTAaBHOT'O 3JIEMEHTA, M3TOTOBJICHHOTO ¢rocoOom 1o 1.1, B
KaueCTBE COCAMHUTEIPHON YaCTH WM COCAMHUTEIHHOIO YU4acTKa B KOCMHUECKOM

TCXHUKC.

16. IlpumeHeHne cOCTaBHOTO 3JIEMEHTA, U3TOTOBJIEHHOrO crocoboM 1o 1.1, B
Ka4eCTBE COCAMHMTEIBHOTO 3jieMeHTa (46, 48), mpucoeAMHAEMOro M0 MEHbIIEH

MEpE K OTHOMY JIPYTOMY COCTAaBHOMY 3JIEMEHTY.



Cnioco6 M3roTOBIICHHS CBAPHOTO COCTABHOTO
DJIEMECHTA U IPUMCHCHUC 3TOT'0 3JICMEHTA
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Croco0 H3roToBJIeHHS CBapHOI'o COCTaBHOT'O
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