I'naBa 25. MexaHu4eckne MeTObl CBAPKHU
25.1. Xosi0aqHas cBapka

XoJoiHas CBapKa — OJMH W3 BHJIOB CBapKM B TBepIOH (a3e CO 3HAUMTEIBHON OOBEMHOM
IUIACTUYCCKON JiehopMarpici U Majlol CTETICHBIO €€ JIOKAIM3aIllM B 30HE KOHTAKTa COCAUHSICMBIX
MarepraioB. OHa MPOWU3BOJMTCS TP KOMHATHOM TeMIepaType U Ijisi OOJIBIIMHCTBA MaTepUaioB —
HWDKE TEMIEPATypbl PEKPUCTALIM3ALMM. Ps JIETKOTUIaBKMX METAUIOB, HAIPUMEP CBUHELl, WHIWM,
TAUIMH, UMEIOT TEMIIEparypy PEKpPUCTALIM3AIMN HIDKE KOMHATHOM TEMIIEpaTyphbl, MOTOMY TEPMHUH
«XOJIO/THASI CBAPKa» YISl STUX METAIUIOB IPUMEHHUM JIUIITH YCIIOBHO.

[Ipn cBapke MeTaUIOB B pe3y/IbTaTe 3HAYUTEIBHBIX IDIACTUUECKUX JiehopMaIii MPOUCXOAUT
pazpylieHre OKCUIHBIX TWICHOK, MPETSTCTBYIOMIMX COMFKEHUIO aTOMOB YMCTBIX TIOBEPXHOCTEH MeTalia
B MECT€ KOHTAKTa HA PACCTOSIHUS, COM3MEPUMBIC C MapaMeTpamMH KPUCTAUIMYECKOM PEIIETKH, W WX
AKTUBALTSI TIPUBOAUT K BO3HUKHOBEHHIO METAIMUECKIX CBSI3€H 1 00pa30BaHMIO CBAPHOTO COSTMHEHMSI.

B cootBerctBHM ¢ coBpeMeHHOHM Kiacchu(UKaIMe XOJoHas CBapKa 1O (opMe IOJIydaeMOro
COEIUMHEHMST MOXKET OBITh TOYEYHOM, IIOBHOM, cThIKOBOM (puc. 25.1, a, 6, 6, 2), a 10 Xapakrepy
nedopmariuii — cBapkoii caasmBanreM (puc. 25.1, a, 6, 6, 2) 1 cBapkoii cisuroM (puc. 25.1, 0, e).
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Puc. 25.1. Cxema X0JIOTHOM CBapKH:
a — TOYEeYHAas C OJIHUM ITyaHCOHOM; O — TOYeuHas ¢ AByMsI TyaHCOHAMH; B — IIOBHAsS; T —
CTBIKOBAS; [, € — cIBUTOM; 1 — myaHCOH; 2 — cBapuBaeMbIe JeTali; 3 — poJK; 4 —
32)KUMHBIE IIaHTH; 5 — KIMH

Ilpy  ToYyewHOM  XOJOJHOW  CBapKe  MCHOJB3YIOT B  KadeCTBE  HMHCTPYMEHTA
OJIVH WM JIBa ITyaHCOHA IMJIMHIPUUECKOM (DOPMBI, a TIPH IIIOBHOM — B BHJIE POJIMKOB. boJiee BRICOKOH 1
CTaOMIILHOM MIPOYHOCTh COETMHEHHS TIOJTY4aeTCst npu
CBapKe JByYMS IIyaHCOHAaMHM WJIM  pojMKamu. [lyaHCOHBI W  POJIMKA  PEKOMEHIYEeTCS
W3rOTaBIMBaTh ¢ ycrymoMm. Ilpm  XomojgHO#t — cBapke — Jietaneil, OCOOCHHO  OOJIBIINX
TOJIIMH, KOTJa IIyaHCOH BHENpSETCS B  TOJNILy JIeTaled, TOCICAHME MOTYT  CHIIBHO
ne(hOPMUPOBATECS, YCTYIBI Ha HIIMHIAPUYECKUX ITyaHCOHAX M POJIMKAX B 3aBEPIIAFONIAN MOMEHT
TIPFKAMAOT JIETATH M OTPAHMUHBAIOT MX JIehopMarTito.

Eciv w3ienust BBIMONHEHBI M3 MAaTEPHAIOB CPAaBHHUTEIBHO MAIOHM IUIACTUYHOCTH (HArapTOBAaHHBIC
QTFOMMHMEBBIE CIUIABBI, MEb ¥ Jp.) TOIIIMHON Ootee 4 MM, TO U3-3a Je(opMariy JeTajieii B IpoIecce
CBapKH KaXJIOW TMOCIEAYIOMEH TOYKH MOXET ObITh JaKe paspylleHa MpeabyIymias Touka. Jlis
YCTpaHEHUsI STOTO SIBJICHUSI TIPOM3BOMSAT XOJIOAHYIO CBApKy C IPEIBAPUTENBHBIM 3akaruem. [Ipu-
KUMaMH JIeTaT (PUKCUPYIOTCS €IIe O Hadalla CBapKH WM OJHOBPEMEHHO ¢ Hed. Takum oOpazom
MIPEIYNPEKIAIOTCST HE TOJLKO OCTarouyHble aedopMarii, HO W AedopMaliki B TPOIECCE CaMOn
cBapku. CBapka ¢ mpeIBapUTEIbHBIM 32)KaTHEM MTO3BOJIIET ITOTy4aTh COSIMHEHUs 00jIee IPOYHbIE, YeM
TP CBapKe 10 OOBIYHOM cCXeMe.

[Ipr cTBHIKOBOI CBapKe JCTAM MPOYHO 3aKPEIUIIOTCS B 3KMMHBIX IIaHTaX, BHYTPCHHSS
paboyasi TOBEPXHOCTh KOTOPHIX UIMEET HACEUKY, MPEMATCTBYIOIIYIO MPOCKAIb3bIBAHUIO I€TANICH MPU
WX CIIaBIMBaHUH.

[Tpr XoNOJHOW CBapKe CABHIOM Hapsay C HOPMAIBHBIMH YCHJIMSMH, CIABIMBAFOIIAMU
COCIIMHSIEMBIC JICTAIH, TIPUKIAIBIBAIOTCS JIOTIOJIHUTEIIBHBIC YCHITNS, 00SCIIEUMBAIOIIE OTHOCUTEIIHHOE
CMEIIICHHE CBapUBAEMBIX TIOBEPXHOCTEHA.

D10 nmocruraercs npwiokenneM cwibl I (puc. 251, 0) WM HCHOJB30BAHHEM KIMHOBHMIHOMN
npokanku (puc. 25.1, €), BIPEcCOBLIBAEMON C YCHIMEM MEXIY ACTAISIMH B 3a30p aHAIOTHYHOMN
KOH(UTrypamuu.



CrhaBnmBaHMe M OJTHOBPEMEHHO CJIBHT IO CBAPMBACMBIM IIOBEPXHOCTSIM CIIOCOOCTBYFOT JTyUIIIEMY
Pa3pyIICHUIO OKCHIHBIX IUICHOK, OOJICTYAOT CMSTHE HEPOBHOCTCH, YTO MPHBOAUT K OOjIee TOIHOMY
(bm3UUeCKOMYy KOHTAKTY MEKAY JETAISIMH, PaCHIMPSIOT IDIOMAAb CONMPHKOCHOBEHUS YHCTBHIX
CBapHBAEMbIX IIOBEPXHOCTEHN TIPH MEHBIIICH BEIMUMHE HOPMATBHBIX YCHITHiA. [locienHee ocoOeHHO BayKHO
IPY U3TOTOBJIEHUH C TIOMOILIBEO XOJIOHOM CBapKU JieTajiel OO0JIbILION0 CeUEeHMSI.

[TapameTpamMu peXKMMOB XOJIOAHOW CBapK{ SIBJISIFOTCS YACIBHOE JIABIICHWE, BEJIMUYMHA BBLICTA
nerane u3 naHr (py CTHIKOBO CBapKe), TMaMETp ITyaHCOHA, CTETeHb Ae(hopMalnu.

CreneHn IUIacTHMUCCKOM JiedopMaryi, HeoOXouMas JUIs MOJIy4EHUST KaYeCTBCHHOIO COCAMHCHH,
3aBHCHT OT CBOMCTB METaJUIa, TOJIIMHBI COSANHACMBIX JAeTajieH, crioco0a MOArOTOBKHU IIOBEPXHOCTEH T10/T
CBapKYy, TOJIIMHBI ¥ CBOMCTB OKCUAHOM TUIEHKH, CXEMBbI 1e(pOpMHUPOBAHUS.

Bornbimoe Bimstamre Ha creneHs JedopMaliy OKa3bIBacT COOTHOIICHHE TBEPIOCTH OKCH/THOM TUICHKH
K TBEPJIOCTH OCHOBHOTO MeTaJlIa: CTeNeHb AeopMalii J0JDKHA ObITh TeM OOJIbIIIe, YeM MEHBIIIE 3TO
cootHoreHre. [Ipu cBapke pa3HOPOIHBIX MarepyajioB CTEICHb JieopMaIi OIPEICIISIFOT UCXOI 13
CBOICTB HanOoJIee IMIACTUHIHOTO METaJIja.

OcCHOBHasI TPYIHOCTh TIOATOTOBKH ITOBEPXHOCTH JICTAJICH TIOJ] XOJIOJHYFO CBApKy 3aKIHOYAcTCs B
TIATSITHHOM Y/IAJICHAN C Hee OPraHNIeCKHX U aJICOPOMPOBAHHBIX TICHOK.

XOJIOMHOM CBAPKOM YCIEIIHO COSIUHSIOT METAIlIbl, OOJAJarOIIe XOPOIIMMH IIIaCTHICCKIMU
CBOMCTBAMH, TaKHe, KaK aJFOMUHHM, CBHHELI, OJIOBO, Me/b, ITMHK, KAAMUM, HUKEJIb U JPYryue, a TakxKe
UX COYETaHHUSA. DTOT CIOCOO CBApKH HaIIel MPUMEHEHHE TJIABHBIM 00pa3oM B IPHOOPOCTPOCHUH.
CThIKOBas ¥ TOYCYHAs CBApKa MPUMCHSCTCS TAKKe IS COSTMHEHUS ITPOBOJIOB M IIIMH IIPU MOHTaXKE
AIEKTPOCXEM.

OmHrM W3 HalpaBICHUM NPYMEHCHUS XOJIOJHOM CBapKU SIBJISIETCS COYETaHHE €¢ C 00padOoTKOI
JIABJICHUEM. TIPOKATKOM, BBICAIKOM, INTAMITIOBKOM, BBITSDKKOH M T. 1. C TIOMOIIBIO TTOCICIHEH,
HarpuMep, TOIy4aroT OMMETAIUTMICCKHE TEPEXOTHUKA M3 AFOMUHUS W KOPPO3HOHHOCTOMKOM CTaJIH,
KOTOPBIE 3aTEM UCTIOJB3YIOTCSA B O€C(IIaHIIEBBIX COSTUHEHUSIX TPYOOTIPOBOIOB.

25.2. CBapka B3pbIBOM

Bspeisuatoe BerectBo (BB) 00bIMHO yKITabIBAOT PaBHOMEPHBIM CJIOEM HEMOCPEICTBEHHO Ha
nerams (puc. 25.2, a, 6), MHOrmA I HEKOTOPOrO CMSIYEHHS yaapa MEKIYy 3apsioM U ICTabo
MTOMEIIIAETCS TIPOKIIAIKA M3 PE3UHBI M IuTacThKa (prc. 25.2, 2). O0pa3oBaHye COSIMHEHHS IIPOUCXOIUT
B pe3yibTare CoylapeHus BepxXHel (MeTaeMoi) IUIACTHHBI C HIDKHEH. YIapHOM BOJIHOW B3phIBA OCY-
TIECTBIISICTCS ¥ HeOOXOIMMasT JUTS CBApKH OUYHCTKA OT 3arpsi3HEHHI CBAPUBACMBIX TOBEPXHOCTEH.
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Puc. 25.2. Cxema cBapKu B3pHIBOM:
a, 6 — UCXO/IHOE TOJI0KEHUE JAeTajeii; 6 — YCTaHOBUBIIUICS IIPOLIECC CBAPKU, & —
cBapKa 0e3 HayaJIbHOTO 3a30pa; 1— meroHaTop; 2 — B3pPBIBUATOE BEIIECTBO, 3 —
BEPXHSS JICTAIb; 4~ Hukuss geTanb, 5 — OCHOBaHHE

Bonee mompoOHO mporecc CBapKM B3PHIBOM M HEKOTOPhIE €r0 3aKOHOMEPHOCTH MOYKHO
MIPEACTaBUTh CICAYIOMMM o0pa3oM. Ilociie wHuIMMpoBaHMS JeTOHATOpOM B3pbBa 3apsima BB ¢
OTPOMHOM CKOPOCTBIO TI0 HEMYy pPaclpoCTpaHsieTcs IUIOCKasi JIeTOHAIMOHHAs BojyHA. [lo3amm
JIBIDKYIIICHCSl TIOCKOM JISTOHAIIMOHHOM BOJIHBI OCTAarOTCS IMPOAYKTHI B3pbIBA, JABJICHHE IPH STOM
cocraBisier 10—20 ITla. 3a cuer 3TOro 4acTu BEpPXHEH JETalM, PACIONIOXKEHHON B 30HE JCHCTBHS
MIPOJTYKTOB B3pbIBA, COOOIIACTCS YCKOPEHHME B HANpaBICHUM K HEMOABWXKHOW AeTam. CHiioBoe
BO3JICUCTBHIE HA YYACTKH BEPXHEW TUIACTHUHBI MPOMCXOAWT TOCIIEIOBATEIIBHO TI0 Mepe IMepeMeIeHus
(bpoHTa JETOHAINY, U B JIFOOOM MPOMEKYTOUHBIN MOMEHT BPEMEHH YCTAaHOBHUBIIIETOCS TIPOIIECCA CBAPKU
TIOJIOXKCHUE CBAapHMBAEMBIX JIeTajlell Oyler TakuM, Kak IMoKa3aHo Ha puc. 25.2, 0. Ta yacte BepxHei



IUIACTHHBI, T1Ie JeToHaius BB eme He mpon3omuia, HaX0IUTCs B UICXOAHOM ITOJIOKEHUH ITapaJLIEIBHO
HIDKHEH, a T71e mpoies (GPOHT ASTOHAIUH, IUIACTUHBI OYIyT y)Ke cBapeHsI (YI4aCTOK MEKITY TOUKAMH
A u B). B utore BepXHsisl IJIACTHHA TMOJYYUT B MPOLIECCE CBAPKK JIBOWHOM M3rHO, mpuyeM Tovka B
HEMpPEPBHIBHO U € OOJBIIONW CKOPOCTbIO IepeMecTUuTCs BhpaBo. [Ipu mapamiensHOM MOJI0KEHHU
IUIACTHH JI0 CBAPKH CKOPOCTh TMIEPEMEIICHHsI TOUKH B (V) paBHA CKOPOCTH JCTOHALUH ( V).

[Tpu coymapeHnn cBaprBaeMbIX TUIACTHH B METAIC BOSHUKACT YIIPYyrasi yJapHas BOJIHA, a 3aTeM,
€CJIM JTaBJICHHE JIOCTATOYHO W TIPEBBIIMIACT HEKOTOPOE KPUTHUECKOE 3HaueHHe, — Iiactideckas. [lox
BJIMSTHUEM TIOCIIC/THEH YBEIMYMBACTCS YMCIIO JMCIIOKAIMI U, CJIE0BATEIILHO, YHUCIIO aKTUBHBIX IICHTPOB,
YTO CTHUMYJHMPYET TPOLECC B3aMMOJICHCTBUS MEXKIY CBapHMBaGMbIMHU  IMOBEPXHOCTSIMU. VIMeHHO
JIMCIIOKAIMOHHBIA MEXaHW3M B3aUMOJICHCTBHSI HAMOOJIeE YacTO BCTPEYACTCS TPU OOBSICHEHHMH CYIITHOCTH
00pazoBaHKs! COSTMHEHVIS [TPU CBAPKE B3PHIBOM.

VYianeHue OKCHIOB IMPOUCXOAUT IO BO3JACHCTBHEM KyMYISATHBHOHN (HampaBIICHHOM)
BO3JIYIITHOM CTPYyH, KOTOpasi 00pa3yercst IpH COMKEHUN C OTPOMHOM CKOPOCTHIO CBApHUBAEMBIX
neraneit. Ckopocts camoii crpyu gocrturaer 6000—7000 m/c, 03TOMY OHA OKa3bIBA€T OOJIBIIOE
JaBJICHUE HA METaJLI.

Kak moxaspiBaeT MpakTHKa, IMMOBEPXHOCTh JIydYIlle OYHINASTCS IPH CBapKe Je- TalleH,
[IPEIBAPUTEIIbHO HAKIIOHEHHBIX Ha HEKOTOPBIH yrou a (puc. 25.2, 8).

OOBIYHO JeTalM pacrojiaraloT APYr OTHOCHTEIBHO Apyra moj yriomM a = 2—15° u ¢
MepBOHAYATIBHBIM 3a30poM h, = 2—3 MM. OfHaKO BO3MOXKHA CBapKa B3PHIBOM JeTajcii U 0e3
3azopa (puc. 25.2, 2). B Takom ciydae aetaid CBapuBaIOTCS, OYEBHIHO, BCICACTBHE HEKOTOPOTO
OTHOCHTEJIBHOTO CIABMIA, a TAKXKE 3a30pa, KOTOPHBIA 00pa3yeTcs moJ Hen30eKHOM nedopMarueit
HWKHEH IUIaCTHHBI ¥ OCHOBAHMSI, HA KOTOPOM OHA HAXOUTCS.

3a cyeT SHEprHH B3pbIBA CBapKa MOXKET IMPOUCXOJUTH MPAKTUYCCKH 10 HEOTPAHWICHHOMN
MOBEPXHOCTHU. Takum 00pa3oM MoTy4ar0T OMMETAIUTMYECKHE MaTePHAJIbL.

C mOMOIIBIO CBapKH B3PHIBOM CBapHBAIOT JCTANINU W Oosiee CIIoKHOM (GopMbl (Hampumep,
3arOTOBKM  OMMETAJUTMYECKUX  TIEPEXOJHUKOB IS OecaHIEeBOTO  COCAMHCHHUS
TPYOOIIPOBOJIOB M3 PA3HOPOJIHBIX METAIJIOB), Pa3jiHyYHbIC TCINIOOOMEHHHKH, B MAaCCHBHBIC
IUTMTBl  KOTOPBIX TPUXOJMWTCS BBApUBaTh OOJBIIOC YHCIO TOHKOCTCHHBIX TPYOOK,
OOJIMIIOBBIBAIOT MWJIMHIpHYECKUE JeTanu. CBapKka IUIaBICHUEM H3-3a CYIICCTBCHHON pa3HUIIBI
TOJIIITUH CBApHUBAEMBIX JIETAJICH JOCTATOYHO TPYAHA, TIOITOMY CBapKa B3PBIBOM JUISI TI0JJ00HBIX
KOHCTPYKITMI SBJISICTCS OJHOM W3 Hamboyiee pamHoOHAIBHBIX. Kpome Toro, 3ta cBapka
MIPUMEHSIETCS JII1 HEKOTOPBIX KOMITO3UITHOHHBIX MaTEPHAJIOB.

B nocnennee Bpems cBapka B3pbIBOM (Tak e, Kak M XOJIOIHAs) IIPUMEHSCTCS B COYETAHUH CO
ITaMIoBKOM. IIpu mTaMnoBke B3pbIBOM MHOTOCIOMHBIX JETAICH B PSJIE CIIy4aeB OCYIIECTBIISIOT
OJTHOBPEMEHHO U CBAPKY ITO TIOBEPXHOCTH MX KOHTAKTA.

25.3. YIbTpa3ByKOBasi CBApKa
CoenuHeHHE TPU STOM METOJEC CBapKd OOpasyercs IOJ BIMSHHEM [aBICHUS U
yIBTPa3BYKOBBIX KosieOauwuii (puc. 25.3).
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Puc. 25.3. Cxema yibTpa3ByKOBOM CBAPKU

VYbTpa3ByKOBBIE KOJICOAHHS B CBAPOYHBIX YCTAHOBKAX IMOJIYYAIOT CIICIYIOIIMM OOPa30oM.
Tox ot reHeparopa 1 BBICOKOH YacTOTHI MOJAETCS HAa OOMOTKY 3 MarHUTOCTPHKI[MOHHOTO
mpeoOpasoBartelis 2, KOTOpbIii coorpaercs u3 miactuH Toymuuoi 0,1—0,2 mm. Marepuai, u3
KOTOPOro OHH H3IrOTOBJICHBI, CHOCO6GH HU3MCHATHL CBOU TCOMCTPHUYCCKUEC pasMEpbl IIOJ
HeﬁCTBHeM NEPEMEHHOI'O MAarHUTHOI'O I1OJIA. Eciu margutHOE 110J1E HarpaBJICHO BJOJIb IIaKETa
MJAaCTHH, TO JIOOBIE €ro W3MEHEHHUs TMPUBEAYT K YKOPOUCHHUIO WM YUTHMHEHUIO
MAarHUTOCTPUKTOpPA, YTO IIO3BOJIUT IIPE0Opa30BaTh BBICOKOYACTOTHBIC JJICKTPUUYCCKHE
KOJ'Ie6aHI/I$I B ME€XaHUYECKHE TOU K€ YaCTOTEI.



[TpeoOpazoBaTeny yIbTPa3ByYKOBBIX KOJCOAHHIA C TIOMOIIBIO IPHITOS WU KIS COCHMHSIOTCS
¢ BonHOBogOM 4. BomHOBOI mepemaeT KoJiebaHWs ~ KOHIIGHTparopy S. BosHOBOJ
III/IJ'[I/IH)IDI/I‘-IGCKOfI CbOpMBI HC U3MCHACT aMIIIMTY/bI KOJ'[G6&HI/II7I, B TO BpE€M:A KaK CTYIICHYATHIC,
KOHHYECKHE KOHIICHTPATOPHl YCHIHMBAaIOT uX. I[lodtomy BwIOMpaceTcs crienuaiabHas ¢opMma
KOHIIGHTpaTopa, a €ro pa3sMephl pPAaCCUMTHIBAIOT C YYETOM HE0OXO0auMoro KoddduimeHTa
YCHIICHUS.

Pa3mepbl BOJTHOBOTHOM CHCTEMBI TIOJIOMPAIOTCS TaK, YTOOBI B 30HE CBAPKH OBLIT MAKCHMYM
aMIUIATYJHOTO 3HaueHus Kojebanuii (puc. 25.3, kpusas 10).

3a cueT MOBOPOTa BOJIHOBOIA BOKPYr OMOPHI 9 cBapHBarOLIHii BHICTYH 6 (HAKOHEYHUK)
NpWKUMaeT JeTanu 7/ JOpyr K ApYry W K HIDKHEH omope — ajekrtpoay 8 ¢ ycunmueMm P,
CO3/ITaBacMbIM MEXaHH3MaMH ITHEBMATHUYECKOTO WITH PHIYaXKHO-TPY30BOTO THIIA.

B wrore x neraysM, HaXOMAIMMCS TIOJ JABJICHHEM, 4Yepe3 KOHIICHTPATOP ITOJBOJATCS
MPOJIOJIBHBIC, CIABHIOBBIE KojeOanus. CBapHOe coenuHEHHE o0pa3yeTcs B pe3yiabTare
COBMECTHOT'O BO3/ICHICTBHS IaBJICHUS M KOJICOAHU TIPH CIIBUTE.

Haunbonee paninonaabHO MPUMEHEHHE CBAPKHU YIbTPA3BYKOM B CIICAYIOIIUX 00IaCTsIX.

1. Cpapka neraneit MasibIx TOMMKH. [Ipr 3TOM yapTpa3ByKoBasi CBapKa UMEET OMPE/ICIICHHBIC

MIPEUMYILECTBA, HAIIPUMED, TIePEe] KOHICHCATOPHOU. DTH MPEUMYIIIECTBA O0YCIOBICHBI TEM, UYTO
IIPY  OJMHAKOBOM TOJINIMHE JeTalled JuaMeTp TOYKH TIPH CBAapKe VYIbTPA3BYKOM MOXKHO
MOJIY4UTh OOJIbIIIE, YeM IPH KOHJEHCATOPHOH CBapKe, TaKKe MPUMEHSIEMOW JUIS COCITUHCHUS
JIeTaJIeii MaJIBIX TOJIIIIHH.
Capka aetajield pa3HBIX TOJIIMH U Pa3HOPOIHBIX METAJUIOB, KOTOPbIE HE CBApUBAIOTCS WIIU
TPYIHO CBapUBAIOTCSA ApyruMH Meronamu. CyIIEeCTBEHHBIC YCIIEXH JIOCTUTHYTHI IIPH CBapKe
yIBTPa3ByKOM METAUIOB ¢ HeMeTaulaMu (MOJIYIPOBOJHMKAMH, CTCKIOM M HEKOTOPBIMH
JAPYTUMH MaTepraiaMu). ITO 00eCeurnsio MPUMEHEHHE YIIbTPa3ByKOBOM CBapKU B 3JIEKTPOHHOM
U PaTMOTEXHUYECKON MpoMbIIUIeHHOCTH. C TIOMOIIBIO YAbTpPa3ByKa CBApUBAIOT JETAU W3
IUIacTMAacc. YJIbTPa3BYKOBas CBapKa Hapsay C JIa3epHOM NMPUMEHSETCS I COCOUHEHUS OHO-
JIOTUYECKUX TKaHEW, 4YTO SBISETCA YHHMKAJIbHBIM IPHUMEPOM HMCIOJIL30BAHUS CBapKH
YIBTPa3BYKOM M OJJHOBPEMEHHO XapaKTEPU3YET €€ MUPOKHE BO3MOKHOCTH.

3.CBapka jerajiei U3 TepMOOOpaOOTaHHBIX MatepuaioB. OTCYTCTBHE 3HAYMTEIHLHOIO
HarpeBa HE TPUBOJUT K 3aMETHOMY IOHIKCHHIO IPOYHOCTH METa/UIa OKOJIOIIOBHOW 30HBHI.
Capka 0e3 TpeIBapUTEIILHON 3a4MCTKU TIOBEPXHOCTH JCTAJCH, 3aIIUIICHHBIX MOKPHITHIMHU
(rTakupoBaHue, aHOJMPOBAHKE). Caapka VIIBTPa3BYKOM
0ojiee OKOHOMHMYHA C TOYKH 3pEHHUS 3arpar djiekTposHeprur. OJHAKO HEIOCTaTKH
YIBTPAa3BYKOBOM CBapKd CYIIECTBEHHO CYXAlOT 00JacTh €€ NPUMEHEHUs: TOJIIUHA
CBapUBacMbIX JeTalield orpaHudyeHa 1,5—2 MM; HaOII0maeTcs HEYCTOMYMBOCTH MapaMeTpOB
PSKHMOB CBapKH M, KakK CIEJICTBUE, HECTAOMJIBHOCTh TIPOYHOCTH CBApPHBIX COCAMHCHHIA,
YCTPaHHUTh KOTOPHIC U HAJIEKHO MPOKOHTPOJIHMPOBATH METOJAMU HEPA3PYIIAIOIIETO KOHTPOJIS
JIOBOJIBHO CJIOKHO.

25.4. CBapka TpeHHueM

Metoa ocHOBaH Ha OOpa30oBaHWM CBAPHOTO COCIWHEHHWS I10J] BIUSHUEM JIaBIICHUS |
HarpeBa, Mpyu KOTOPOM HArPeB OCYIIECTBISETCS TPSHUEM, BBI3BIBACMBIM BPAIICHHEM OJIHOU W3
CBapuMBaeMbIX JeTaneil. BcneiacTBue HarpeBa OCTHUTAIOTCS 3HAYMTENBHBIC IUIACTHYECKUE
neopMariy PH MEHBIIIHNX JTaBJICHHSX.

O06pa3zoBaHne TMPOYHOTO COCAWHEHUS IPOHUCXOAUT B PE3yJbTaTe BO3HUKHOBEHHUS
METAJUTHICCKUX CBS3CH MEXKIy YHMCTHIMH KOHTAKTHPYIOIIMMH IOBEpXHOCTSIMH. HepoBHOCTH,
pa3IUYHbIC BKJIFOYCHHS U IUICHKH, TPETSATCTBYIONINE 00pa30BaHHIO STUX CBS3CH, pa3pylIalOTCs
IIPY TPCHHUU U YIAJISIFOTCS M3 30HBI CBapKH B
mporecce IUIaCTUYeCKoW nedopmaruu, TMpOoTEeKaromed B pagdalbHOM  HAIpaBJICHUU.
WMHTeHCHBHAS OYMCTKA MMOBEPXHOCTH OT OKCHJIHBIX M aJICOPOMPOBAHHBIX TUICHOK IO3BOJISIET HE
TOJBKO O0OECIeUYnBaTh BO3MOXKHOCTh CBapKH, HO M TMOJy4aTh BBICOKOIPOYHBIC COEIUHEHHSI.
CxeMbl pa3IMYHbIX BUJIOB CBAPKH TPEHUEM ITPUBEICHBI Ha puC. 25.4.
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_Puc. 25.4. ITpuHimnmanbHas cXeMa CBapKu TPEHUEM: .
@— BPALLICHUE OTHOM IETAIH; O — BpalLieHne 00CHX JIETATICH; 6 — CBApKa HETIOIBIDKHBIX JIETAIEH C Bpa-
TIAFOITICHCS BCTABKOM; 2 — CBAPKA P BO3BPATHOTIOCTYTATEIIHHOM JIBVKCHHI OJTHOM 13 JISTAUICH

OCHOBHBIMH TMapaMeTpaMU PEKHUMa CBAPKH TPEHHEM SIBJISIIOTCS: YacTOTa  BpalleHUSA
CBAapUBAEMBIX
JeTasneil, BeIU4YMHa OCEBOT0 YCHIIMS IIPU HarpeBe, BEJIMYMHA OCAJKU IPU HarpeBe, BeIMYHHA
OCEBOI'0 YCHUJIUS MNPOKOBKH, JJIUTEIIBHOCTh INPWIOKEHUS YCWIHMS TPOKOBKU. B KkauecTBe
napaMmeTpa pexuma cBapku MO>KHO UCHOJIb30BaTh JUIMTEILHOCTh HarpeBa.

Jlis obnerueHus mpolecca CBapku TPEHUEM, B YAacTHOCTU Jii 0ojiee paBHOMEPHOTO
HarpeBa Jerajei, UMEIOIMNX pa3IuyHyl0 KOHGUIypaluio M Maccy, pPEKOMEHIYyeTCs
MpeAyCMaTPUBATh CHEIUATBHBIC BRICTYIIBI WJIA MTPOTOYKH.

B03MOXXHOCTh CBapku TpeHUEM JeTaledl U3 caMblX Pa3HOOOpPa3HbIX MaTEpUAIOB, B TOM
quCclie U3 PA3HOPOIHBIX, SKOHOMUYHOCTh, BBICOKAsl IPOU3BOIUTEILHOCTD M KAYECTBO COECMHEHHUS
— XapakTepHble OCOOEHHOCTH 53TOr0 Mpoliecca, IMPUMEHSIEMOr0 B MAIIMHOCTPOSHUH IpU
W3rOTOBJICHUH PsAZIa OTBETCTBEHHBIX JIETaNIEH.

Bonpmioit sxoHoMudeckuit 3HdHEKT AOCTUTHYT MPU BHEIPEHUH CBAPKUA TPEHHEM 3arOTOBOK
PA3IMYHOTO PEKYIIEro HHCTPYMEHTA TS IIEXOB MEXaHIMICSCKOI 00pabOTKH.

OrpannumnBaioT 00JaCTh MPUMEHEHHUsI CBAPKU TPEHHUEM ITyTEM BpAIICHUS, CHCIH(PUICCKHIE
TpeOoBaHUS K KOHOQUIypauuu JAeTaiedl — OJHa wWid o0e JeTanu JO0JDKHbI OBITh TEJoM
BpaIIeHUSI.

25.5. MarHuTouMnyabCHas CBapKa
CoenmuHenne oOpasyercsi B pe3yibTaTe COyJapeHHs] COCAMHSACMBIX YacTel, BBI3BAHHOTO
BO3/JICHCTBHEM HMITYJIbCHOIO MAarHUTHOTO mousl. lIpuHImmmanbHas cxema CBapKH HMITYJIbCHBIM
MarHATHBIM TIOJIEM TIpUBEJICHA Ha puc. 25.5.
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Prc. 25.5. Cxema MarHUTOMMITYJIHCHOM CBAPKH

Jleranmu 7 1 6 yCTaHABIMBAOT TaK, YTOOBI CBAPUBACMBIC ITOBEPXHOCTH HAXOIMJIMCh BHAXJIECTKY TIO]]
YIJIOM JpYyr K APYTY U C 3a30pOM MKy HUMH. MarHwtHas KaTymka 4 pa3MeniaeTcss BHYTpH
JISTAIM Ha TIOBEPXHOCTH, NPOTHBOIIOIOKHOK cBapuBaecMoi. Ilocrmemnsiss pacmojaraercs IO
HEKOTOPBIM YIJIOM K JICTaIM 2, yCTaHOBJICHHOM B onope 5. Iocite 3apsaku KoHAeHCATOPHOM OaTtapen
2 0T 3apsTHOTO ycTpoiicTBa 1 KOMMYTHPYIOIIEE YCTPOWCTBO 3 OCYIISCTBIISIET €0 pa3psaKy Ha



KaTymky 4, BOKpYr KOTOpOH 0OOpa3yeTcsi MarHUTHOE ToJie. Ero CHioBbIE JTUHHM TEPECEKAIOT
netanb [ M MHAYIHPYIOT B HEW BuUXpeBble TOkH. [locrmemnue co3maroT cOOCTBEHHOE MarHUTHOE
MoJIe BOKPYr JeTand. B3aumMoaelcTBHE MArHUTHBIX TMOJIEM KATYIIKA W JI€TAIA NPUBOAUT K
OTTAJKMBAHUIO JIETAIM OT KaTyIIKU. B pe3ynbrare BO3HMKAET CHJIA, KOTOpask MPUAAET YCKOPEHUE
JeTay 7 B HarpaBJIeHUH jaeTainu 6. [Ipu ux coyapeHun TOCTHraeTcesl IaBlICHNUE, HEOOXO0MMOE ISt
CBapku. KpaTKOBpEMEHHOCTHIO JEHUCTBUS HMMITYJIbCA, JAUHAMHUYECKUM XapakTepoMm Mpoiiecca
MarHUTOMMITYJIbCHAsI CBapKa HArlOMHUHAET CBApKy B3pbIBOM. CTpOoCHHE MeTaia B 30HE KOHTaKTa
MOCJIE CBApKH STUMH METOJaMHU TOKE€ MMEET MHOTO 001ero. Tak, B 000HMX Cydasx COCTUHEHUE
MOJTy4aeTcsi BOJHUCTBIM. OUeBUIHO, CXOXHM JIOJDKEH OBITh W MEXaHW3M YyHaJCHUsS OKCHIHOU
TUICHKU U 00pa30BaHUI METATMYECKUX CBs3EH. JTUTEThHOCTD MMITYIIBCOB IPH MarHUTOUMITYJIECHOM
cBapke M cBapke B3pbiBOM cocTaBisieT 10—100 MKc, T. €. OHM IPUMEPHO OJMHAKOBBI, OJHAKO
JTABJICHUE TPU CBAPKE B3PHIBOM Ha MOPSJIOK BHIIIIE.

Kpome paccMOTpeHHON cXeMbl CBapKd MPUMEHSIETCS W JAPYrol BapUaHT, KOI/A KaTylka
WHJIYKTUBHOCTH OXBATHIBAET HAPYKHYIO JETajlb, METAEMYI0 MAarHUTHBIM IIOJIEM B HAINPaBICHUH
BHYTpEHHEN naetanu. Eciii BHYTpeHHSsT A€Tajdb TOHKOCTEHHAas, TO B HEE BCTABJISIETCS OIMOPHAS
BTYJIKA, TPEISATCTBYIOMAs e cMIThi0. CXema CBapKd C HApYKHBIM PACIIOJIOKEHUEM HHIYKTOpa
MO3BOJISIET CBAPUBATh HE TOJILKO MOJBIE ACTAIM, HO W TOJIbIE JIETAIA CO CIUIOLIHBIMH, HAIIPUMEpP C
OCSIMH, BaJIMKaMH, TATaMHU U T. &

MarauTouMIlyJIbCHasE ~ CBapka —  3TO  BBICOKOIPOM3BOAUTEIBHBIA  MpOILIECC,
00€eCTIeunBaOIINA XOPOIIee KAa4eCTBO CBAapPHOTO COCIUWHEHHS, B TOM YHCIIE T€PMETHYHOCTB,
BHOPO- 1 TEPMOCTOMKOCTh. Kpome cBapku neTaneit u3 0JIMHAKOBBIX METAJIOB BO3MOXKHA CBApKa
Pa3HOPOJHBIX MAaTEPUAJIOB, TAKUX, KaK aIIOMHUHUA— Me/lb, aJlOMHUHUA—KOPPO3MOHHOCTONKAS
CTajib, IMPKOHUH—KOPPO3UOHHOCTOM-Kast cTaib. KpoMe TOro, MarHuTOMMITYJIbCHAs cBapka (Imo
CPaBHEHHIO CO CBAPKOM B3PHIBOM) IMPOIIIE C TOUKH 3PCHHS COOIIOICHHS TEXHUKH 0€30MTaCHOCTH.

KoHTponbHBIE BOITPOCHI

1. KaxoBa cyIIHOCTE 00pa30BaHMs COEMMHEHII [IPA MEXAHITIECKIX CIIOC00aX CBApKU?

2. Kak ynansieTcst OKCH/IHasI IVIEHKA IPH PA3IMYHBIX MEXAHUYECKHX CITI0CO0axX CBApKU?

3.1Ipu yapTpa3sByKOBOM CBApKe KAKMX MATEPHAJIOB B CBAPHOM COEIMHEHHMH HEOOXOIMMO CO3/1aBaTh
KacaTeJIbHbIE, 8 KAKUX — HOPMAJIbHBIE HAIIPSHKEHMS ?

4.TloueMy IIpH KOHJIEHCATOPHOM cBapke (B OTIMYME OT YILTPa3BYKOBOM) HE YHAETCs IOIYYMTH
JIOCTATOYHO OOJIBITION TMAMETP CBAPHOW TOYUKH TP COSIMHEHHH JeTalIel MajIbIX TOJIIIWH ?

5. KakoBbI OCHOBHBIE 00JTACTH MPHIMEHEHUSI MEXaHITIECKHX CIIOCOOOB CBAPKHU?



