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TNABA XXVI
CMEUNANBHBLIE BAbI CBAPKA

§ 122. ANDPDYINOHHAA CBAPKA

Ounthdy3noHHas cBapka BMepBble B MUpe MpejnoXeHa U npakTuye-
CKu pa3paboTaHa y Hac B cTpaHe H. @®. KasakosbiM. [lpouecc cBap-
KW Hauyan BHeApATbCA B HapojHoe xo3daicTBo ¢ 1953 r. Auddys3moH-
Haf cBapka MNPOWCXOAUT B TBEPAOM COCTOSSHUM B YC/IOBUAX BaKyyMma,
npu .KOTOPOM MpU OMpefeneHHol TemnepaType, AaBAEHWUU U BPEMEHU
BbIEPXKWN MNOCPefCTBOM ANDHY3UN OCYLECTBNAETCA COefjUHEeHUe Ma-
Tepuanos.

B Bakyyme B npepgenax 10 3 go 10~5 mMm pT. CT. feTanum C X0powo
NMOArOTOBNEHHbIMU N8 CBAPKW MOBEPXHOCTAMU MAOTHO MPUMXKMMAKTCHA
APYT K ApYyry u HarpesalTcs. 3a CYeT MMEKLWMXCA Ha COefUHAEMbIX
MOBEPXHOCTAX aTOMHbIX CBA3eil MPOMCXOAUT CLENNeHWe OAHOW AeTanu
C Apyroi. Mepen cBapKoil paeTaneid pPeKOMEHAYETCA MOBEPXHOCTU 3ne-
MEHTOB TOTOBUTb TOHKUM TOYEHWEM WAW fyulle MOAUPOBKOW. Kpome
3TOro, Heo6X04MMO C MNOBEPXHOCTW MaTepuanosB yhanATb pPasHoOro
poAa Xupbl, Mblb, KPacky W OKUCHble TMAEHKU. 3TO Jiyylle BCEro
[oCTUraeTcs MNPOTUMPKOW MOBEPXHOCTEW [AeTanu YeTbIpexXX/IOPUCThbIM
YrNepoaom.

YBenuyeHne pasneHms ot 0,5 go 2 krc/mMmm2 npuBogmTt K 6onee Tec-
HOMY KOHTAKTy MeXAy COefMHAeMbIMW 4YacTAMU, yBeNuyumBaeT Juddy-
3UK0 U NPUBOAUT K MNOBBLILEHWIO MPOYHOCTUM CBAPHOr0 COEAUHEHMNS.
OpfHako npu 4pe3MepHO OOMbLWIOM CXMUMaloLWeM [aBneHUW co3jarTcs
MCKaXeHUa B KPUCTANNMYEeCKOW pelweTKe MeTanfnoB, YTO CHUXAeT
MPOYHOCTb CBAPHOIr0 COEAMHEHUA.

YBennyeHne Temnepatypbl Harpesa, Hanpumep Ana ctanm 50, ¢
800 po 1100° C noBbiWwaeT MPOYHOCTb CBapHOro coefuHeHus. [Mpwu
fjanbHewem nNOBbIWEHUU TemnepaTtypbl MNPOYHOCTb MOXET MOHU-
Xartbca.

Bonbwoe BAUAHME HA NPOYHOCTb CBApPHOr0 COEAMHEHUSA OKa3biBaeT
CTeneHb paspexeHus B paboueil Kamepe ycTaHOBKW. [pu BCex Mpoumx
pPaBHbIX YCNOBUAX C YBe/MYEHWEM BaKyyMa MPOYHOCTb COELUHEHUSA
pacTteT. [lpn Bakyyme, paBHom 10~7— 10~8 mMm pT. CT., MOXHO foO-
6UTbCA PaBHOMPOYHOrO COEAMHEHUA MPU He3HAYUTeSbHOM Harpese U
MasoM AaBNeHWW Ha CBapuBaemble geTanu.

C yBennyeHnem BpeMEHW Ha CBapKy MPOYHOCTb COeAWHEHUA pacTeT
[0 MPOYHOCTM OCHOBHOro MeTanna. Ho uype3mepHOe YyBeNlnveHUe Bbl-
LepXK/W BPEMeHM CHMXXaeT MPOYHOCTb COeAMHEHUS B CBA3M C POCTOM
3epeH B MeTanne.

AN dy3snoHHbBIM MPOLECCOM MOXHO YNpaBifATb, WU3MeEHAA Cchnefyto-
Wue napameTpbl peXxuma CBapku: COCTOSHME NOBEPXHOCTElN coeAuHse-
MbIX feTaneii; HarpeB feTaneil; faBfNeHWe Ha KOHTAKTUPYHOLME MOBEPX-
HOCTUW; paspexeHue B pabouyeli Kamepe CBapOYHON YCTAHOBKW; Bpems
BbIAEPXXKN CBapKMW.

Onddy3smoHHy0 CBapKy MNPUMEHAT ANS NONyyYeHUs feTanei ¢
BbICOKOTOYHbIMY pasMepamu; ANA COefWHEHWA MaTepuanos, He Moj-
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fJalWwnxcs cBapke nnaBneHneM; Ans M3gennin, paboTtawLwmx B cn
yCNoBMAX.

Onddy3moHHas cBapka NpuUMeHsAeTCsH:

4NA cOoefuMHeHUs pfeTanein u3 gucunuumnpa MonmbaeHa ((|
nnépeHa wn 37% kpemHua). Oucunuung monubheHa O4veHb CToe
OKWUCNeHWO npu TemnepaTtypax go 1700° C. HarpesaTenu u3 gucunu-
umga monubaeHa w3roTaBNMBaKOT M3 OTAE/bHbIX 4YacTel, 3aTeM UX
COefUHAIT Mexay coboi. CoeauMHeHUe [OMXKHO ObiTb 6e3 cnos c ne-
pexo4HbIM conpoTuBneHueMm. lpu nnaBneHUuM ABCUANLKUL MonubaeHa
nerko paspywaetrcqa. Apyrumu cnocobamu CcOeAUHUTb AeTanu HeBO3-
MOXHO;

CBapku MPOBOMOKM U3 BbicTpopexyLliein ctanm P18;

CBapKmW Ceporo 4YyryHa co cTanbio;

CBapKW B BakKyyMme ANS W3roTOBMEHWUS feTaneil M y3/10B apmaTypbl
n3 ctanm 2X13, 30OXICA;

CBapKU MeTannoB C Tpex- M MATUKPATHOW pasHuueihn KoapduuneH-
TOB /IMHENHOTO pacwupeHns (LMPKOHWIA € NaTyHblO, BONb(ppam co cTa-
Nbl); CBapka MeTannoB, He CMeLWMBAKOWMKXCA [aXe B XUAKOM
COCTOAHUM (BONbGpPamM C MeAblo, PeHUIA C Meablo);

COeAMHEHNsA TBepAbIX CNMaBOB CO CTansiMu;

cBapku cnnasa antoMuHus Tuna CATl-1; aToT maTepuan npeacras-
naetT cobON cnevyeHHYK aNlOMWUHWEBYH MyApY, M3roTOBASIEMYK CMO-
cO60M MOPOLIKOBOW MeTannypruu;

CBapKW B BakKyyMme peTaneii, npeacTaBnAlWMX cO60/A CcTeknome-
TaliInyecKnue CBapHble Y3Mbl, B KOTOPbIX MeTananyeckme KOHTAKTbI
(3neKTponpoBOAHUKMK) 3aBapeHbl B TYyronnaBkoe CTeK/O.

§ 123. 3/IEKTPOHHO/TYYEBAA CBAPKA

JNeKTPOHHbLIA Ny4y MofyyaeTcs B BaKyyMHOM npu6ope — 371eKTPOH-
Ho/i nywke (puc. 165). B BaKyyMe C pacKalieHHOro Katoja BblAens-
l0OTCA 9MEKTPOHbI, KOTOpPble HampaBAATCA K aHoA4y — CBapUBaeMoi
aetanu.

Bbllweglwne ¢ MOBEPXHOCTM packaneHHOro Katoda 3MeKTPOHbl yc-
KOPATCA 3/1eKTPUYECKUM NOJSIEM, CO3[aBaeMblM CheyuanbHbIM YCTPOiA-
CTBOM Ha MyTW MPOXOXAEHWUS 3NeKTPOHOB OT KaToAa K CBapuBaemMomy
nsgennto. B pesynbTaTe 3TOr0 37eKTPOHbLI MpUOGPeTaldT 3HAYUTENb-
HYI0 CKOPOCTb U 3HEepruio.

Lns nonydyeHus 3NeKTPOHHOTO nyya 3NMeKTPOHbI  OKycupytoTcs
MarHUTHbIM MOMIEM, CO3faBaeMbiM CreynanbHbIM YycTpolicTBOM. Ta-
KUM 06p'a3oM, perysupoBaHWe CKOPOCTW MNoJaunM 3MeKTPOHOB B Jiyd
OOCTUTaeTCcs 3MeKTPUUYECKUM MONEeM, a KOHLEHTpauus 31eKTPOHOB B
nyye — MarHUTHbIM mnoneM. CHOKycHpOBaHHble B MAOTHbIA MNYYoK 3/1eK-
TPOHBLI, yaapsscb O Manyil naowagky Ha CBapuMBaeMoOM U3[enuu,
BCMEACTBME PE3KOT0 TOPMOXEHMS OTAAOT CBOK IJHEPTUIO MeTanny,
KOTOpPbIA HarpeBaeTcs B MeCTe CBapku [0 OYeHb BbICOKOI Temnepa-
TYpbl.

Ons npoxoXAeHUs fyya MO LEHTPY LIBa CAYXWT MarHuTHas oT-
KnoHswouwas cuctema. MpegoTeBpalieHre BO3MOXHOCTU BO3HWKHOBEHUS
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LyroBoro paspsja B MywWwkKe pocturaetcad rnybokMm Bakyymom no-
psgka 10"4 mm pT. CT., CO34aBaeMblM HACOCHOW CUCTEMOW CBapO4HOI
YCTaHOBKM.

DNeKTPOHHbLIA Ny4 MOXHO nofjaBaTb Ha MW34eaMe HEenpepbiBHO U
nMnynbcamu. YnpasneHue 3Heprueil nyya BefeTca C MOMOLWbIO npe-
pbiBaTens, BK/AWYEHHOr0 B LUelb MNUTAHUA YNpaBfAOLWLEro 3fnek-
Tpoga.

MNOTHOCTb 3NEKTPUYECKOW 3Hepruun B
lyye MOXHO PerynupoBatb MW3MEHeHUeMm
Hanps>XeHHOCTU MarHUTHOro nons (okKy-
cupytoLLeid AWH3bI, 4YTO [aeT BO3MOX-
HOCTb perynumpoBaTb TeMMepaTypy Harpe-
Ba cBapuBaemorp Matepuana. Kpome
3TOro, ANMHa nyvya M3MeHlieTcs QoKycu-
pylLWNM YCTPOMCTBOM, 4TO MO3BONSET
nojBepraTb cBapke MeTann pasindHoW
TonwuHel (100 mm n 60nee 3a OAWH NPO-
xog4).
YpenoHad TensoBas MOLWHOCTb 3JiEK-
TPOHHOTO Ny4ya B COTHM U ThiCAYM pas3
6onblie, Yem yjaenbHas TennaoBas MOLL-
HOCTb OO6bLIYHOM cBapo4HO Aayru. Ecnu
06blYHAA cBapouyHas fyra npu Hanpsxe-
Hum 20 B, Toke 200 A u guametpe 10 mMm
MMeeT NAOTHOCTb 3Heprun ~4 <107 BT/M2,
TO  3NEKTPOHHbLIA Ay4y nNpu  Hanps-
XeHun 100 kB, Toke 8 MA u© [unameTpe
0,05 MM uMeeT nAOTHOCTbL 4-10M BT/mM2
T. e. B 10000 pa3 6onbwe. 3710 obecneyn-
BaeT MNpW CBapKe 3/IeKTPOHHbIM NY4YOM
60nee BbICOKME CKOPOCTU CBapKu, y3kue
n rny6okue LWBbI, Manblil Harpees MeTaf-
Na OKONOLOBHOM 30HbI W, KaK CneacTBue
one. 165, Mom 3TOr0, HU3KMe CBapoyHble fedopmauunm u
a 'yCTaH'OBK’; A;“;”'g:g;z:"sﬁ:s_ MOBbILIEHHYO MPOYHOCTL MeTania LBa u
TPOHHBIM NyuOM: CBApPHOro COeAMHEeHUs.
1—KaTogHas cnupanb, 2 — (okKycu- OﬁOpy,ﬂ,OBaHl/le ANnA CBapKW 3/1EKTPOH-
pylowas ronoska karopa, S —-Mepseli v pyyom. MpUMeEHSIOT 4Ba BUAa ycTa-

aHoa ¢ oTBepcTuem, 4 — doKycupyto-

Was MmarHuTHas KaTywka Ans pery-  HOBOK f/1 CBAapKW: ¢ HU3KUM (8o 35 kB)
nmpoBaHMa fuameTpa nATHa Harpesa

Ha wusgenuu, 5—marnutHas cuctema M C BbICOKUM (35— 150 KB) yckopsawwmum
OTK/IOHEHWA nyuyka, 6 — cBapuBaemoe

nsnenwne, 7—gbICOKOBOanHbFﬁ NCTOouY- Haan)KEHVIeM' B CCCP BnepBbIe B

HUK MOCTOSIHHOTO TOKa ANSi NUTaHus 1958 r. co3gaHa [N CBAapKWM 3/1eKTPOH-

Katoaa

A HbIM Ny4oM ycTaHOBKa wmogenun MBTY-

M3W. B HacTosillee BPEMS CEPUIAHO W3-

rotaBAMBalOTCsA N1 3NEKTPOHHONYYEBON CBapKU yCcTaHOBKM 3J1Y pas-

NNYHBIX TUNOB, KOTOPble MO3BOMAKT CBapuBaTh CTaju TONWMHOW A0

50 MM. MpoeKTUpyOTCA YCTAHOBKW, NpefHa3HayYeHHble 418 CBApKW CTa-

nn TonwmHoi 100 MM m 6onee. B KauecTBe mpumepa MOXHO nPVBy, 1

KpaTkue TexXHWYeckume [AaHHble 3/1eKTPOHHONYYeBOW YCTaHOBKMU »
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BbINMYCKAeMOli NPOMbIWAEHHOCTbIO: AuameTp — 2000 MM, pfAuHa —
4000 Mm, 06bem kKamepbl — 10 M3 KOMMYECTBO 3/1EKTPOHHbIX MyweK — 3.

BblCOKOBONbTHbIE ropenkn (100—150 kB) paloT TOHKWMIA AyM
(0,127 mm n 6onee) u ob6bnagalT rAyboKoin NpOHMKaKLWLedn cnocob-
HOCTbI0. JTYy4OM MOXHO MaHUNyaMpoBaTb Ha paccToaHMax o 900 mm
OT M3[enns, 4YTO OYeHb LEHHO ANA CBapkKu B TPYAHOLOCTYMHbIX Me-
cTax. JIyy MOXHO MPUMEHATb ANA NOAYYEHUA CBAPHbLIX LIBOB CAOXHOM
reomMeTpum.

B-HacToflee BpeMs paccmaTpuMBaloTCA MaaHbl cO3jaHWs annapa-
TYpbl AN CBapKW 3/IEKTPOHHLIM NYYOM C YCKOPSAOLWWUM Hanps>XeHnem
B 500 kB.

3a pyb6exom co3faHbl YCTaHOBKW MNIa3MEHHO-3/IEKTPOHHOIO fiyya K
3/1eKTPOHHONYYEBON CBapKM C Ny4YOM, BbIBEJEHHbBIM W3 BaKyyMHOI
Kamepbl B aTmoctepy (puc. 166).

ObnacTn npuUMEHeHUs 3/1eKTPOHHOMYYeBOl cBapku. B HacToslee
BpemMsa 31eKTPOHHONy4YeBas CBapkKa LWWUPOKO NPUMEHSETCH B 3NE€KTPOH-
HOM W aTOMHOI MNPOMbILNEHHOCTW, B CaMOJieTO- UM PakeTOCTPOEHUMN.
OHa ucnonb3yeTcs TakXe* ANd WM3roTOBMEHWS CBapHbIX LWeCTEPEH, pe-
XYLWeEero WHCTPYMEHTa, Y3/10B 3HEPreTM4YeckKMX YCTaHOBOK. [puMeHs-
eTCA CcBapka KpYyMHOrabapuTHbIX KOHCTPYKLMA YCTaHOBKON BaKyyM-
HbIX Kamep TO/MbKO Ha MECTO COefMHeHMWs, Torja Kak BCSH KOHCTPYKLUSA
ocTaetca B atmocdepe. VmeeTcs 601blIONA ONbIT B TEXHONOTUWU 3MeK-
TPOHHONYYEBOW CBapKW peakuX W TYronjaaBKUX MeTannoB, BbICOKO-
MPOYHbIX W XApPOMpPOYHbIX CM/aBOB.

MepcnekTUBbl NPUMEHEHUA 3MEKTPOHHONYYEBOW CBapKW 3Ha4YUTeNb-
Hbl: CBapKa OTBETCTBEHHbIX CTPOWUTENbHbIX KOHCTPYKUMIA (6anok, Ko-
NOHH ¥ T. n.), pe3epByapoB, paboTalwux noj 60NbWNM AaBAEHUEM,
apMatypbl M y3/10B naporeHepatopoB, Typ6WH, Yy3n0B ABuratenei
BHYTPEHHEro cropaHus.

B 6yaywem 3neKTpOHHONy4YeBas cBapka MOXeT 6biTb MPUMeEHMMA
B YC/NOBMAX KOCMoOca (MOCTpolika W PeMOHT OpbuTanbHbIX CTaHUWiA

n np.).
§ 124. CBAPKA JIA3EPHbIM JIYUOM

YyeHble H. bacos, A. MNpoxopos (CCCP) u 4. TayHc (CLUA)
6blnn ypocTtoeHbl HobeneBckux npemuin B 1964 r. 3a co3gaHue onTu-
YeCKMX KBAHTOBbIX YCTPOWCTB, C MOMOLLbIO KOTOPBIX MOSy4YalT 3Hep-
rM B BUAe Y3KOHanpaBNeHHOro W OAHOLBETHOrO /la3epHOro nyua.

B HacToslwee BpeMa MCNOMb3YHT fla3epbl 4yeTbipex Tunos: 1) TBep-
AbllA, 2) rasoBblil, 3) XUAKWIA 1 4) NONYyNPOBOAHUKOBLINA.

OCHOBHOW npuHUMN paboTbl BCeX TWMOB fnasepa OA4MHAKOB. Jla3zep-
Has yCTaHOBKAa COCTOMT M3 ofHoro, [Byx, Tpex u 060fiee UCTOYHUKOB
cBeTa BbICOKOW WHTEHCMBHOCTW, CMOHTUPOBAHHbLIX BHYTPU Kamepbl C
pPYOWHOBLIM CTepXXHeM (Hanpumep, M3 pO30BOro pyb6MHa, COCTOALEro
M3 OKWUCKU antoMuUHUA U npumecn xpoma po 0,05%). Ha koHuax pybu-
HOBOrO CTepXHA WMelTCca napanfiefnbHble 3epkana. OfHO 3epkano
nmeeT OTpaxaTeNbHYyk cnocobHocTb 100%, gpyroe — MeHee 100% c
OTBEPCTUEM ANA BbIXOAa nyua.
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Mpn paboTe 6Genbiii CBET BbICOKOMW WHTEHCUBHOCTWU, WCNYCKaeMbll
MCTOYHMKOM CBeTa, nornaoujaetcad py6buHOBbIM CcTepXHeMm. [ynbcupyto-
Wuii cBeT MPOAOMKAET «HAarHeTaTb» HEPrpH B CTEPXeHb A0 Tex mnop,
nMoka He [AOCTUTHeT «nopora» (MakCMManbHOe HacbllleHNe CBETOBOWA
3Heprueil pyobuHOBOr0O CTEPXXHS); TOrga HauumHaeTca pasrpyska — uc-
nyckaHue ¢ py6MHOBOrO CTEPXHA KOPOTKOFO UMMY/AbCa HOBOW 3Hepruu

B BMAe KPacHOro cBeTa 4epe3 OTBEpPCTUE B Ya-
CTMYHO OTpaxakwuwem 3epkane. llocne Kax-
[OF0 UCMNYCKaHMA CTEPXHEM Jiyya 3Heprus B
CTepXXHe najaeT; BHOBb HauyMHaeTCA HarHeTa-
Hue 1 umkn nosTopsetca. Kaxpgblil UMK m3me-
pAeTca MMWUKpOCeKyHaamu. BonHa BbIXOAHOTO
(vcnyckaemoro) nyva MOXeT coBnagatb C
najatolwein BonHOW 6enoro ceeta M 5Tum ycu-
NUTb W3y4veHUe. YCUNieHUe cBeTa C NOMOLLbIO
BbIHY)XXEHHOTO W3/ly4eHUs WU HOCUT HasBaHue
«Jlasep».
Mpn 60NblIOIA Harpyske Ha KpuUCTana M Ha
Namnbl HeobX0AMMO MX OXnaxpgaTb, TakK Kak
HarpeB KpucTanna oTpuLaTeNbHO CKa3blBaeTCH
Ha pa6boTe nasepa. [ Nnd OXnaXAeHWs UCNONb-
3YHT NPEMMYLLECTBEHHO XMUAKME rasbl, Hanpu-
Mep asoT U reaui.
AJAKTPOHHBbIMXenyyomaPHa JTYY nasepa, BbIxogsiwuii, HanpumMmep, M3 py-
BO34yXe: 6MHOBOro KpucTtanna, ¢okycupyeTca onTude-
| —katog, 2-aHod, 3-po- CKOW JIMH3OM B MATHO [AM3MBsTpOM OT 0,01 [0
4 - wonn<tee 5- ceapusaemoe 0.1 MM. M/IOTHOCTb TelVIOBOM SHeprum B NATHe
’VIB,CI,EI'IVIE Tol Xe BENMNYUHBI, YTO N B 3/1IEKTPOHHOM /yy4ye,
He3aBUCUMO OT TOro, HaxogAaATcda /AU Ha NyTu
Nnydya BO3ayX, MHepTHbIM ra3, cTekno nam ppyrve npo3payvyHble BeLl,e-
CTBa, NN BaKyyM.

Jla3epHbIi 1y4y NpPUMEHAETCA B MWUKPO3INEKTPOHUKE [ANA CBapku
NPOBOJIOKN MasblX AMaMeTpPOB M NNOCKWX BbIBOAOB. OTOT BM[ CBapku
MOXHO MCMONb30BaTb B aTMocgepe, Bakyyme M B 3alMUTHbIX rasax,
0N CBapKW pefKMX M AparoueHHbIX MeTannos.

YCMNewHo u [JOoCTaTOYHO LWMWPOKO TMPUMEHSETCA pe3Ka Jla3epHbIM
Ayyom (Cc moafyBOM KUCNOPOAOM, BO3AYXOM WAW aproHoMm), Mpuyem
He TO/IbKO MeTasfioB, HO MU HeMeTaNIM4YecKUX MaTepuanos: AepeBo, Ke-
pamuka, cTekno, acbouemeHT, pe3uHa. TOAWMHL MeTannoB, paspe-
3aeMbIX Na3epHbIM /Y4YOM, COCTaBAAKT: MArkune ctanm —ao 10 mm,
NnernpoBaHHble cTanu — A0 6 MM, HWKefneBble CNaaBbl — A0 5 MM, TaH-
Tan u HUO6GUIM — Ao 3 MMm.

§ 125. MPOYME BWAObI CBAPKU

TepMuTHas cBapkKa — BMA CBapkuW nnaBfeHueM. MeCTHbINA
HarpeB MPOM3BOAWUTCS CropaHuemM TepMUTa — XKenes3HoW OoKanuHbl B
CMecV C NopoWKOO6GpasHbIM antoMuUHMEeM. [lpyM TepMUTHOM cBapke
MPUMEHAOT CneuuanbHble TUFAWM A0S CKWraHus TepMuTa. TepMUTHaS
CMeCb MNOMAXMWraeTcs CcrneynanbHbIMU «TEPMUTHBIMWU CIMYKaMW»  (Mar-
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HMeBblA TepMuT). CMecb rOpuUT 3a CYET KWCI0poja OKaJWHbl U He
HYy>XJaeTca B Kucnopoge Bo3fyXxa. TOpeHMe MpPOTeKaeT pPaBHOMEPHO,
6e3 B3pbIBOB. B Turne oT cropaHus TepmuTa obpasylTcs pacnnas-
NeHHbIR MeTann u wnak. VI3 oTBepcTUa Ha fAHe TUrNa pacniaBieHHbI
MeTann BbliMBaeTcAd B 3a)OpMOBaHHOE W NpefBapuTeNbHO Harpetoe
MeCTO CBapku. PacnnaBneHHbli MeTann nojorpesaeT KPOMKW MeTanna
feTaneii [0 pacnnaBieHUs U TMoOC/e OXNaxjeHus obpasyeT LIOB.
PasbemMHas ¢opMa CHMMaeTCs, a LWIaK C MOBEPXHOCTU CTbiKa cpyba-
eTca u 3aumuiaetca. Ond yBeNWYeHWA KOAMYeCTBA pacnnasBfieHHOrOo
mMeTanna B TepMuT A06aBnAT o 50% o6ceykn, reo3gein Uam cTpyXx-
KW, a Ana nermpoBaHMa — eppocniaBbl U rpauT.

TepMUTHas cBapka MPUMEHSETCA LN COeAUHEHUS BCTbIK TpamBai-
HbIX, WHOTA4Aa W >Xene3HOAOPOXHbIX PpenbCoB, a TaKXe CTepXHeld u
BanoB 60MbLINX LUAMETPOB.

CBapkKka TpeHUeM —OAUH U3 BWLOB CBapku [aBeHUEM.
MecCTHbIA HarpeB KpPOMOK MeTanfia CBapuBaemblX [feTaneil ocyLliecTB-
ngeTcs TennOM, BO3HUKAWOLWMWM OT TPeHWS MNpu NepeMelleHun Lpyr oT-
HOCUTENbHO Apyra coefuHseMblX feTaneil, KoTopble CXaTbl O0CEBOMN
cunoin. TloMMMO HarpeBa MeTajnna CUAbl TPeHUA paspyllawT MOBepPX-
HOCTHble MAEHKW OKucnoB. CBapka BbINOAHAETCA Ha CheunanbHbIX
MawmHax. OfHa M3 cBapvMBaeMbiX AeTaneli HeMOABWMXHA, BTOpas, Mpu-
XaTas K nepsBoil,— Bpaw,aetcs. Korga Temnepatypa B CTbike AOCTUT-
HeT TemnepaTypbl CBapku, TPeHWe pe3Ko MpekpaliaeTcs, a OCeBOe
ycuaune Bo3pacTaer.

CBapKa TpeHWeM LWUPOKO MPUMEHAETCS [ANA COefUMHEHUA CTepXx-
Heil, Tpy6, pexyllero MHCTPYMeHTa, AeTanei M3 pasHOPOAHbLIX MeTan-
nos. Ee npeumyuiectBa — BbICOKOE M CTabuNbHOE KayecTBO COefuHe-
HWiA, Manas nogBoAMMas MOLLHOCTb, BbICOKas MNPOM3BOAUTENbHOCTb.
MpOMBILIEHHOCTLID BbINYCKAeTCS 3Ha4YMTeNbHOE KONWYEeCTBO MallWH
LN CBApKW TPEHWEM.

YnbTpa3ByKkoBasa CBapka aHanornyHa cBapke TPEHUEM,
HO OCYLecTBAsfeTCA B MUKpooObemax MmeTanna. OHa BblINONHAETCS
COBMECTHbIM [EeACTBMEM MeXaHMYeCKUX KonebaHuii BbICOKOM 4acToThl
(cBbiwe 20 kMy) M HeBOMbWMKX CXMUMaKWMX ycunnin. MexaHnyeckune
KonebaHusa cos3galTcs  ynbTpasBykoMm. KonebaHua u cxumarolee
yCuUnve nepefawTcs cBapvBaeMblM TOHKMM AMcTaM 4epe3 cneumanb-
Hble ycTpoiicTBa. Koneb6aHuMs BbICOKON 4acTOTbl paspyllardT NoBepx-
HOCTHblE 3arpsA3HeHWs W HarpeBalT CBapuBaeMble 4YacTu B MUKpOMe-
Tanne, a fJasneHue (CxXumarwlwas cuna) obecneuymBaeT aTOMHYHO
CBA3b MeXJy HuMK. OObIYHO 3Ta CBA3b 06pasyeTcs MeXAy MNOBEPXHO-
CTHbIMM 3epHamu. MMonyuvaeTcs'ToueyHas cBapka. HanoxeHuem ofHoM
TOUYKM Ha APYTryl NOMy4varT LUOBHYK CBapkKy.

Y nbTpa3ByKoBas CBapkKa BO3MOXHa NuUWb AN COEAUHEHUA TOHKUX
maTepuanoB (aNlOMWUHUA TONLWMHOW MeHee 1,5 MM; cnnaBbl Xenesa —
mMeHee 1 mMM).

MpOYHOCTb CBapHbIX COEAWHEHWUN, BbIMOMHEHHbIX YNbTPa3BYKOBOWA
CBapKOM, AOCTWraeT MPOYHOCTUM OCHOBHOrO MaTepuana. Y/nbTpas3BYyKOM
MOXHO CBapuBaTb TakXe W HeMmeTalNu4yeckue maTepuanbl: MOANITU-
NeHOoBble NAEHKMW, MaacTMacchl u ap.





CBapkKa B3pblBOM —BWA CBapku pJaBneHuWeMm, OcCyliecTBAse-
Mbli felicTBUeM B3pbiBa. B 30He coefuMHeHWs MeTann HarpeBaeTcs B
pesynbTaTe o6pasytolelicas nnactuyeckon pedopmauyumn. CBapHble
JINCTbl pacnofiaraloTca Ha paccTofsHMM 2—3 MM U noj yriaom 2—7°
ApYr K Apyry. Ha TOHKOM HaK/0HHOM J/IUCTe MOMelLaeTcd paBHOMep-
HblM Cfl0eM B3pblBYaTOe BelWwecTBo. [log AelicTBUEM B3pbiBa TOHKWNA
NNCT ypapseTcs O TONCTbIA, NpuBapuBascb K HeMy. B MOMeHT B3pbiBa
MeXAy Nuctamu cosfaroTcsa O0MbLIOA BEAMUYMHBI CXXMMakLWwas cuna u
HanpaB/eHHasa CTpys BO3Jyxa, KoTopaf oyuuiaeT NOBEPXHOCTb /IMCTOB
30Ha coeanHeHuna pgocturaet 0,3—0,4 mm.

CBapka B3pbiBOM cTafa BHeApPATbCS B HapOAHOe X035MCTBO cTpa-
Hbol ¢ 1964 r. OHa HaxoAWT Bce 60/Mbluee MPUMEHEHWE ANA MNOMYyYEHUN
bumeTanInyecKMx 3aroTOBOK, CBapku wu3fgennin TpybuyaToro ceyeHus
n ap. Mpu cBapke B3pPbIBOM MOXHO MOMly4YNTb CBapHble COeAWHEHUA
NMPaKkTUYeCKW HEeOorpaHU4YeHHON mnaowagu, HanpuMmep, OCYLLECTBNAEHb
coefuHeHMs naowagbo 15—20 M2

CBapHoe coeauHeHne o6pa3yeTcd B TeYEeHWE MWIAMOHHON [OAK
CeKYHAbl, 4YTO WCK/YaeT BO3HWKHOBeHWe AUGDPY3MOHHbLIX MNPOLECCOB;
MO3TOMYy CBapKol B3pbIBOM MOXHO COEAWHATH TakKue pPasHOPOAHbIE
MeTannbl, KOTOpble MpW CBapke nnaBfeHWEeM fJaBanu 6bl Xpynkue
coefiHeHunA

XonopgHaa cBapka —OAWH M3 BWUAOB CBapKu [aBNEHUEM.
OHa ocyuiecTBnsfeTca 6e3 Harpesa MeTajifla BHEWHWMU WUCTOYHUKAMU
Tenna, HoO ¢ 06pa3oBaHMeM MNacTMYECKOW fedopmauum B MecTe cBap-
Kn. 3TOW cBapke MOABEPraldTCA B OCHOBHOM NNacTU4YHbie MaTepua-
nbl (ANIOMWHWIA, Mefb, CBUMHeW W Ap.). XO0n04Has cBapka MPUMEHS-
ercd ANA COeAVHEHWs MPOBOLOB W LWWH U3 alOMUHUA W Megu cre-
LnanbHbIMU Knewamu.

OdyronpeccoBasfs cBapka TMpuUMeHAeTcd [ANA  COefWHEHUA
Tpy6 anameTrpamu o 50 MM. MarHuUTHbIM MONeM, chneyuanbHO co3fa-
BaeMblM KaTyllKaMy, OXBaTblBalOWWMMK CTbiK Tpy6bl, Ayry 3acTaBnif-
I0T Bpaw,aTbCAa MO KOHTYpy cBapku. [locne Harpesa MecTa CBapKwu
NPOUCXOAUT OCEBOE CXaTue cBapuBaemblX Tpy6.

MmnynbcHOo-MarHuTHasa cBapka. 3TOT BWA CBapku npo-
rpeccupyet ¢ 1955 r. CBapOuYHbIii npouecc nNpoTekaeT B KOPOTKOe
Bpems — 0,01 c. 30Ha TEPMUYECKOTr0 BAIUAHWUA B CTbIKOBOM COEUHEHUU
pocturaet 0,01 mm. CBapka BbIMOMHAETCA fLaBfieHWeEM Ha ChneumanbHbIX
MalwmnHax. [ocne Hayana cBapku [aBNeHWEe BepXHEro 3neKTpoga Yycu-
NBaeTCAd MMNYNbCHbIM MarHUTHbIM MoneMm. bBnarogaps 3ToMy nojaya
BEPXHEro 3/ieKTpoja B Nepuoj OCafKW CBapvBaeMblX MeTann0B YCKO-
psieTca HACTONbKO, 4TO MpuobpeTaeT yAapHbI xapakTep. [poYHOCTb
CBapHbIX COEAMHEHWUNA Mpu NO6OM BMAE HArpysky paBHa MPOYHOCTU
OCHOBHOro MeTanna.

KOHTpPO/IbHbIE BONPOCHI

HasoBute o6nactm npumeHeHUss ancy3MOHHOW CBapKu.

YKaxunTe NpevMmMmyllecTBa 3/IEKTPOHHONYYeBOlM CBapKky nepes AyroBoOWA.
Pacckaxute 0 npvMeHeHMM JlasepHOro fiyya B CBapOYHOM MpPOWU3BOACTBE.
O6BbACHUTE CYLLHOCTb CBapKyM TpPeHWEeM W 06/1acTU ee LpPUMEHEHMS.
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