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BBEJAEHHUE

DJEeKTpOAyroBasi CBapKa SBISETCS BEIYIIUM METOJOM COCIMHEHUS JeTa-
Jel B TEXHOJIOTUH TPOM3BOACTBA METAIIOKOHCTPYKIHA. Crocod cBapKH, BBI-
00p 000pyAOBaHUS M MHCTPYMEHTA CYIIECTBEHHO BIHSIOT Ha ¢hopmMooOpa3oBa-
HUE ¥ IPOYHOCTH CBAPOYHOTO IIIBA.

Hacrosimas maboparoprasi paboTa HampaBiieHa Ha M3YYCHHE COBPEMEH-
HOTO 3JICKTPOCBAPOYHOTO 000PYAOBAHUS, TEXHUKUA U TEXHOJIOTHU PYYHOU CBap-
KM, BBIOOpP CBAPOYHOTO MHCTPYMEHTA U (popMooOpa3zoBaHue IIBa.

1. Heab padoThl

Lenpro pa®oThl SBISETCA O3HAKOMIIEHUE C YCTPOMCTBOM M pabOTOM Hc-
TOYHMKOB MUTAHUSI CBAPOYHOM JYI'M; MCCIIEIOBAaHNE BHEIIHEN XapaKTEePUCTUKU
MCTOYHHUKOB MUTAHUS, O3HAKOMJIEHUE C padOYMM HHCTPYMEHTOM 3JIEKTPOCBAP-
IIMKa U TPOU3BOICTBOM CBapOYHBIX palOT.

2. OcHOBHbBIE OHSATHS
2.1. CymHoCTb 3JIEKTPOAYTr0BOil CBapKH

CymHOCTh 3JE€KTPOAYTOBOM CBapKH 3aKIOYaeTCd B TOM, UTO MOJ
neiictBrueM anekrpuueckoro toka (60 A—1000 A) u nanpsbkenus (10-60 B) ot
MCTOYHUKA MUTAHUS MEXIY DJIEKTPOJOM U JCTAIbIO BO3ZHUKAET JJIEKTpUUe-
CKHMH IYTrOBOM pa3psil.

B ocHOBe 25IeKTpOayTrOBOM CBapKH JIe)KAT TETUIOBBIE MPOIIECCHI, KOTOPHIC
OIPECIIAIOT Ka4eCTBO CBAPHOTO coeaMHEHus [1].

[Tpu >7meKTpOoAYTOBOM CBapKe UCTOYHUKOM HArpeBa SIBISCTCS AJICKTPUYC-
CKasl TyTa, TEIJI0Basi MOIHOCTh KOTOPO# paBHa:

g =0,24JU kan/c. (2)

rae J — cBapouHBIN TOK, A;

U — Hanpsbkenue Ha ayre, B.

DTa MOIIHOCTHh PacXOAyeTcCs Ha HarpeB M paciUiaBiICHHE dJCKTpoaa (.,
OCHOBHOTO MeTaJuia (|, ¥ 3amuTHOM cpensl ((hiroca) (,, Ha MOTEPH B OKPYKAro-
1ee MPOCTPAHCTRBO (|; ¥ COMyTCTBYIOIIUI TOIOTPEB B I€TaIH (.

Osarp = O+ 0o+ 05 + 0+ Qe (2)



Puc. 1.

Cxema 3eKTpoayroBoii ceapku (puc. 1.) cogepsxkut: 1 — snekrpon, 2 —
MEXaHHU3M TMOJauu AJIEKTPOAa, 3 — TOKOChEMHHUK (TOKOMPOBO[), 4 — AJIEKTpUye-
CKas Jyra, 5 — karogHoe (aHOJIHOE) MATHO, 6 — JKHJIKas BaHHA PaCILIaBJICHHOTO
MeTasuia, / — CBapuBaeMoe U3JieNue, 8 — 3aKpUCTaUIM30BaABIINICS METaLI.

CoOTHOIIIEHUSI COCTABJISIIOUIMX TEIJIOBOro OamaHca ayrd 4 BO MHOTOM
onpenenstor ee 3PPEeKTUBHOCTh U YCI0BUS (OPMHUPOBAHUS CBAPHOTO COEUHE-
HUS, TO €CTh (pa30BbIC M CTPYKTYPHBIC IPEBpAICHUS, B3aMMOJICHCTBHE pac-
IUJIaBJICHHOTO METajlla ¢ OKPYKAalOUMMHU €ro ra3aMu U ILUIaKaMu, Mepexo]] Je-
TUPYIOIIKX AJIEMEHTOB M3 3JIEKTPO/Ia B HAIIaBIICHHBIN MeTasul, popmy 1iBa, 00-
pa3oBaHKME OCTATOUYHBIX HANPsHKEHUH U aedopmaliiii, a TakKe ITPOU3BOIUTEIb-
HOCTh CBapKH.

2.2. TpeGoBaHUs K HCTOYHUKAM NUTAHUSA

Hcrounnk muTaHus JOJKEH 00ECIeYnBaTh JIETKOE U HAJSKHOE BO30YXK-
JICHUE TyTH, YCTOMYNBOE €€ TOPCHHE U PETYIUPOBAHNE MOIIIHOCTH.

it BO3OYXKICHUSI TyTH MEXIy SJICKTPOAOM W M3ICIHMEM TOIBOJAUTCS
HanpsOKEHUE, KOTOPOE 3aBHCHUT OT PACCTOSHUS MEXKIY JIEKTPOJAOM H U3EIHEM
Y COCTOSIHUS Ta30B B JIyTOBOM TPOMEXKYTKE. B MOMEHT BO3OYKIEHUS AYTH ITy-
TE€M KpPaTKOBPEMEHHOT'O 3aMBIKaHHUs DJIEKTPOJa Ha W3EIHH TOSBISIOTCS Taphl
MOHM3UPOBAHHOTO Ta3a W BEIWYMHA HAMPSDHKEHUS MPH JabHEHIIEM TOpPEHHUU
nyru coctaisier 20—40 B. Bpemst Bo30yk1eHUs TOHKHO COCTABIATh MPUMEPHO
0,05c¢.

HanexHoe BO30yKIaeHHE Qyry CBSI3aHO C OMTHUMATbHOW BEJIMYMHOUN CKO-
pocTu HapacTanus Toka. Eciu 0HO 0YeHb BENIMKO, TO 3TO MPUBOAMT K B3PHIBHO-
My XapakTepy OIUIABIICHHUS JJICKTPOAA U PE3KOMY YBEIMYCHHIO MEXKIIEKTPO]I-
HOTO PACCTOSIHUS, YTO, B KOHEYHOM CUeTe, HapyIIaeT cTabuiILHOCTh Ipoliecca.
Ecnu 310 Hapactanue mano, TO 3TO 3aTPyAHSIET MOHU3AIMIO ra3a B MEXKAJIEK-
TPOJAHOM TMpocTpaHcTBe. [10ATOMY A1 CTAaOMIIBHOTO TOPEHUS TyTH HE0OX0IMMO
KOMIIPOMHUCCHOE PEIlIeHUE.



Jlns BO30OYKACHUS Jyrd HEOOXOIUMO HAMPSHKEHHUE, TI0CTaTOYHOE JJIs CO-
3IaHUST PA3BUTHUS AJIICKTPOHHBIX JIABUH B pa3psaHOM mpoMexyTke. Co3maBiimi-
Csl TIPY ATOM KaHaJl MPOBOJUMOCTH JOJIKEH OBITh TOCTATOYHBIM JIJIsI TIPOXO0K/Ie-
HHSA OOJIBIIOTO TOKA.

Bo30yxieHre 1 HEempepbhIBHOE TOPEHUE AIEKTPUUECKON TYTH BO3MOXKHO
TOJBKO MPHU HAJTUYUU MEXIY CBAPUBAECMBIMU METAJIOM M 3JEKTPOJOM HaIps-
YKEHUS TOKA OTIPE/ICIICHHON BETUYNHBI:

a) U1t BO30YyKIeHus 1yru He Hibke 50-55 B;

0) 11 monaepiKaHusl TOPSHHS TpH JTMHE ayTu 2—4 MM. He Hibke 18-25
B.

JIJisi paBHOMEPHOTO TUIABJICHUS METallla 3JEKTPOJa HEOOXOAMMO HMETh
MOCTOSTHHYIO CHJIy TOKa, KOTOpas HE W3MEHsUIach Obl MPH W3MEHEHHUH JJIMHBI
JyTH, TIOATOMY COTJIaCHO 3aKoHy OMa:

J=U/R
rae J— cuja ToKa;
U — HanpsbkeHue;
R — conpoTuBiieHue.

CBapouHble MalIMHBI JOJDKHBI 0071a1aTh CIIOCOOHOCTBIO OBICTPO MEHSTH
HaIpsHKEHUE TOKA TIPU M3MEHEHUU JIJTMHBI CBAPOYHOM JYTH, TaK KaK 4yeM JIJTUH-
Hee Jyra, TeM OBICTpee COMPOTHUBIICHHE B IIEMU TOKA BO3PACTACT; YE€M MEHBIIIC
JUIMHA JTyTH, TEM CONPOTUBIICHHUE B BJEKTPOLENH YMEHBIIAETCS, a IPU COMpPU-
KOCHOBEHHH 3JICKTPO/ia C JETAIbIO WM IIPY MPUBAPUBAHUH 3JIEKTPOIA K A€TaIN
COIPOTHBJICHWE CTAHOBUTCS HMYTOXKHO MajbIM MU MPU HEU3MEHHOM HaIpsixKe-
HUU CHJIa TOKa BO3pociia ObI JO OMACHOM /T OOMOTKH CBAapOYHOIO ammapara
BCJINYHUHBI.

CBapouHble armaparbl IEPEMEHHOI0 TOKA JIOJKHBI YAOBJIETBOPSTH Tpe-
OOBaHUSAM HM3MEHSTH HAMPSHKEHUE TOKAa B 3aBUCUMOCTH OT MU3MEHEHUS JIMHBI
CBApOYHOU AYTU U OBITh HE BOCIIPUUMUYUBBIM K KOPOTKUM 3aMbIKAHUSIM.

2.3. yCTpOﬁCTBO CBApPOYHBLIX allllapaToB IMEPEMEHHOI'0O TOKA

Bce Bbinmyckaemble ogHO(]a3HbIe anmapaThl MOKHO Pa3JeUTh Ha YEThIpe
OCHOBHBIE I'PYIIIIBIL:

1) monmxarouue omHodasHbie TpaHCHOPMATOPHI C OTACIBHBIM JPOCCE-
JeMm;

2) noHmxaroIue TpaHchopMaTOpsl C APOCCENeM Ha 001EM MarHUTOIPO-
BOJIE;

3) TpaHcopmMaTOphI APOCCETHLHOTO THUTIA;

4) TpancopmMaTopsl C yBETHUEHHBIM MAaTHUTHBIM PACCESHUEM.

IIpn cBapke Ha MEPEMEHHOM TOKE MUTAHWE CBAPOYHOW AYTW OCYILECTB-
JsIeTCsl OT CBapOYHOTO TpaHchopMaTopa U peryistopa. s peryimpoBaHus CH-
JIbl TOKA U MOBBIIICHHUS] YCTOWYMBOCTU FOPEHUS AYT'H B CBApOUYHYIO LEMb MOCe-
JIOBATEJIbHO BKJIFOUAETCS PETYJIATOP, KOTOPBI YaCTO HA3bIBAIOT PEAKTOPOM HJIIU



npocceneM. Ha puc. 2 nana cxema JnedCTBUSI CBapOYHOTO TpaHchopmaTopa U
perysisTopa, UMEIOLIEro Tpu oOMOTKU. B nepBuuHyto oOMOTKy 1 OT cetu noja-
eTcs nepeMeHHbIN Tok HanpspkeHueM 220 uiu 380 B. Co BTopruHOM 0OOMOTKH 2
cHUMaeTcs Harpspbkenue 55 B. OnuH U3 npoBOJIOB BTOPUYHON OOMOTKH TpaHC-
dbopmaropa NpUCOEIMHEH K 3IEKTPOJEPKATENIO 3, IpYroil yepe3 peryyistop To-
Ka COEJMHEH C MOMOUIBI0 XOMYTHKA 4 cO cBapuBaeMoi AeTanbio 5. Perymarop
COCTOHUT U3 JKEJIE3HOI'O CEPACYHHKA 6 C MOABUKHBIM SIKOPEM 7 U APOCCEIBHOU
karymkoi 8. Cuia Toka peryaupyercs MyTeM M3MEHEHHsI BO3IYLIHOIO 3a30pa
MEXAY MOABUKHBIM KOPEM 7 U CEPACYHUKOM 6.
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Benuuuna 3a30pa u3meHsieTcs BpaiieHueM pykostku 9. Perynarop co3ma-
€T TAJAIONIyI0 XapaKTEPUCTHKY, PETYJIHUPYET BEIUYMHY CBAPOYHOTO TOKA H
YIIy4IlIaeT YCTOWYMBOCTh TOPEHUs AyTH. TOK perynupyercs U3MEHEHHEM Mar-
HUTHOTO BO3IYITHOTO 3a30pa MarHUTONPOBOAA peryistopa (apoccens). poc-
cenb OyneT mpoIycKaTh Ha Jyry MUHUMAJIbHBIA CBAPOUYHBIN TOK, KOTJA 3a30D
PaBeH HYIIO, a MAKCUMAJILHBIN — ITPH HAauOOJIBIIIEM 3a30pe€.

Capounbie TpaHC(HOPMATOPHI BBIMTYCKAIOTCS ABYX BHIOB: C OTACIHHBIM
PETYIATOPOM (IpoccesieM) U OHOKOPITYCHBIE. TpaHchopMaTopsl MEPBOrO BUA
BbITTycKatoTcst mox mapkamu CTDO-22, CTHO-24-Y, CTD-34-Y, CT-150-3 wu
T.1. Kaxmomy TpanchopMaTopy COOTBETCTBYET OIPEASICHHBIA PETYNISATOP:
PCTD-22, PCTD2-24, PCTD2-34. PCTS-53. Tparchopmarop TC-1000 ucmosb-
3yeTCsl 171t MHOTOTIOCTOBOM CBapKH.

B Tabn. 1 nmpuBoaATCS TEXHUYECKHUE TaHHBIE CBAPOYHBIX allapaToB THUTIA
CTD. cBapounbie TpaHChHOpMATOPhl B KOMOWHAIIMKM C PEAKTUBHOM KaTYIIKOM



MPEACTABISIOT CO00M ammapathbl, Y KOTOPbIX MAarHUTONPOBOJ, PEaKTHUBHOM Ka-
TYIIKH OOBEUHEH C MAarHUTOIIPOBOJIOM TpaHCcPopMaTopa.

C OTACJIbHBIM APOCCCIICM.

Taomuna 1

TexHuueckue naHHbIE CBAPOUHBIX TpaHC(HOPMATOPOB

THUII Hanpsoxenue, B
BTOPUYHOE Ipexensl
11pH peryJmpo-
TpaHchopMaTopa | peryisTopa | IepBUYHOE KONOCTOM Bamms, A Tpanchopmal
HOMUHAJIBHOE
XoJie
127
CTD-22 PCTD-22 220 50 30 130-350 170
380
220
CTD-24-y PCTD-24 380 65 30 100-500 130
PCTD-34-y PCTD-34 ;29,58 60 30 150-700 160
220
CT-150-8 PCTD-53 380 65-70 30 500-900 410
500
TabOmura 2
TexHuyeckue naHHbIe TPaHCHOPMATOPOB
Tur Hanpsxenue, B [Ipenenst
—— MpHU XO- perynupoBanusi | Bec Tpancdop-
o pMaTO o | IEPBAYHOE | JIOCTOM | HOMHHAILHOE CBapOYHOI'O MaTopa, Kr
p p X0/e TOKa, A
CTH-350 70 30 80-450 220
CTH-500 220-380 600 30 150-700 260

2.4. DyeKTpoabl Il 1YTrOBOii CBAPKH

DAEeKTpOAb! MPENCTABISAIOT CO00M MPOBOJOYHBIE CTEP)KHU C HAHECCHHbI-
MU Ha HUX NOKPBITHUAMH. CTEp:KEeHb 3JEKTPOJa M3rOTABIMBAIOT U3 CIELUAIIb-
HOM CBapOYHOM NPOBOJIOKM MOBbIMIEHHOTO KaduecTBa. ['OCT 2246-70 Ha cTanb-
HYI0 CBapOYHYIO MPOBOJIOKY MpelycMaTpuBaeT 56 MapokK MPOBOJIOKH JUAMET-
pom 0,3 — 12 mM. Bce Mapku pOBOJIOKM B 3aBUCHMOCTH OT COCTaBa pa3jelis-
1otrcst Ha 3 rpynmnsl: yraepoauctyio (Ce—0,3; Ce—10I'C u ap.), JerupoBaHHYIO
(CB-18XMA; CB—-10X5M wu ap.) u BbicokoserupoBannyto (CB—6X19H10MST;
CB-07X25H13 u np.)

CBapo4HyI0 IMPOBOJIOKY HCIIOJIB3YIOT JJIi M3TOTOBJIEHUS CTEP)KHEH IO-
KPBITBIX 3JIEKTPOJIOB, a TAK)KE MPU aBTOMAaTHYECKOW JyroBoil cBapke moj (ro-



COM, CBapKe IUJIaBAIIMMCS 3JIEKTPOJIOM B CpEJe 3alllUTHBIX ra30B U Kak IMpHuca-
JIOUHBIN MaTepHall IPU CBapPKE HEIUIaBALIUMCS JIEKTPOJIOM U ra30BOM CBapKe.

DnexTpoabl KJIacCU(UUUPYIOT MO CIEAYIOIIMM MPU3HAKAM: THITY TOKPBI-
THUS, XUMHUYECKOMY COCTaBY >KHJIKOTO IIJIaKka, Ha3HaueHuto. [1o Tumy mokpeITus
ANEKTPOJIbI MOAPA3AESAIOT Ha 3JEKTPOJbl CO CTAOMIM3UPYIOIIUM, 3aIUTHBIM
WM JIETUPYIOIIHUM TOKphITHEeM. CTaOMIIM3UPYIOIee MOKPHITHE COCTOUT U3 Meja
(CaCO:s3). B kauecTBe CTAOMIN3UPYIOIIMX BEIIECTB MPUMEHSIIOT COSAMHEHHUS Ka-
TS, HATpUsl, KaJbIus, Oapust (CHUIMKAThI HATPUS U Kalvs, MpaMop). ['a3000pa-
3YIOILIUE COCTABJISIONIME 00pa3yIOT IMPU HArpeBe 3alUTHBIC Ta3bl BOKPYT AYTH.
K razoobpa3yroniim OTHOCATCS OpraHUYECKHE BeIllecTBa M KapOOHAThl (Kpax-
MaJj, OKCHUIIeJUTIo03a, MarHe3ut). lllmakooOpa3syromue CoCTaBIsIOMUE TPH
pacruiaBiIeHUH 00pa3yloT >KUAKUM IIIaK Ha TOBEPXHOCTH CBAPOYHOM BaHHBI.
[Inak ciyKUT Uil 3alMTHI PACIUIABIICHHOTO MeTalljla OT BO3JIEUCTBUS KHCIIO-
poza BO3/yXa, a TAKXKE CPefo, Yepe3 KOTOPYIO OCYLIECTBISIETCS PACKUCIECHUE
W JITUPOBAaHKWE METaJljia 1IBa. J{Jis moJiydeHus 1ulaKka B IOKPBITUS BBOJSAT Map-
TaHILIEBYIO DYy, IMOJIEBOU IINIAT, MPaAMOpP.

Jlerupyroniye COCTaBISAIOIMIME CIY>KaT AJIA MOTYYEHUsT MeTalia IIiBa Tpe-
OyeMOro XMMHUYECKOI0 COCTaBa U MEXaHMYECKUX CBOMCTB. Jlermpyroummu co-
CTaBJISIONIMMU B TIOKPBITUHU SABISIIOTCS (peppoxpom, dheppomonudieH, heppoTu-
TaH U Jp.

B kadecTBe CBS3yIOIIEr0 3J€MEHTAa B OCHOBHOM HPUMEHSIOT >XHIKOE
HaTpueBoe crekio (cwmkar Hatpus Na,O(SiO,)). XXuakoe cTekio CBsA3bIBAaET
NOPOIIKOOOpa3HbIe COCTABIAIONIME MOKPHITUA U 00OMa304HYyIO0 Maccy, a mocie
MPOCYIIMBAHUS U TTPOKAIKH IPHUAAET MOKPHITHIO HEOOXOIUMYIO IPOYHOCTb.

[lo Ha3HaYeHHIO CTANbHBIE BJEKTPOJbI MOAPA3ACISAIOT Ha 4 Kiacca: s
CBApKHU YTJIEPOAUCTHIX U JICTUPOBAHHBIX KOHCTPYKIMOHHBIX ctanen (Ct3, 45,
30XT'CA); nns cBapku TeruioycTouuBbix ctasier (12XM, 15XM u np.); s
cBapku BbicokosierupoBanHbix craned (OX18HIT, X17 u np.); sl HarjgaBKu
MOBEPXHOCTHBIX CJIOEB C 0COOBIMU CBOMCTBAMH.

JInsi cBapKu KOHCTPYKIIMOHHBIX CTajeil MPUMEHSIIOTCS AJIEKTPOJbl THUIIA
D34, 942 .... D145. [udps! 0603HAYAIOT IPOYHOCTH METAJIIA IIBA B KIC/MM, a
ANEKTPOABI JJIsl CBAPKU TEIJIOYCTOWUYUBBIX cTanet 9—XM, 3—-XM®Bb B 3aBucu-
MOCTH OT XUMHYECKOro coctaBa metaia. byksel M, X, @, b o3HauaroT jierupo-
BaHME MOJMOIEHOM, XpOMOM, BaHAIUEM U HUOOHEM.

DneKTpoabl Il CBAPKU BBICOKOJIETUPOBAHHBIX cTalied DA-3M6, DA-2b
ABIIAIOTCS. DJIEKTPOJAMU ayCTEHUTHOTo THUMa (A—ayCTEHUT) C J100aBKaMu MO-
anbOIeHa, HUOOWS M IPYTUX DJIEMEHTOB.

MapkupoBka HarutaBouHoro snektpoga OH-Y30X28C4H4-50 o3nauaer:
OH—-Ham1aBoYHbIN 3JEKTPOA, Y—COAEpKAaHUE YIiepoJa B AECATHIX JOJSAX MPO-
nenta (3%) u apyrue aerupyromue nemMenTsl, TBepaocts HRC 50.

ITomMuMoO TUDA dJIEKTPOAA, BAXKHOM XapaKTEPUCTUKOU SIBJISIETCS €ro Map-
Ka, KoTopas omnpenenser coctaB nokpeitus (YOHU-13/45, 1JI-18, IJI-11 u
ap.). Mapka aieKkTpoa XapakTepu3yeT TakKe €ro TEXHOJOTMYECKUE CBOMCTBA!



pPoad U IOJIAPHOCTb TOKA, BO3MOJKHOCTb CBAPKU B PA3JIMYHBIX IIPOCTPAHCTBCH-
HBIX ITOJIOKCHUAX H IIP.

2.5 Pa0o4uii MHCTPYMEHT 3JIEKTPOCBAPIMKA

IIpu 31€KTpOAYTrOBOM CBApKE MPUMEHSIETCS CIAEAYIOIUNA HHCTPYMEHT:

1. DnexkTpoaepKaTeab — CIYKHUT JJIs1 TOTO, YTOOBI CBAPIIUK PYKOW MOT BO
BpEMsI CBApKHU MEpPEMEIATh AJIEKTPOJ] HaJ CBAPUBAEMBIM H3IECIUEM, MOITOMY
ANEKTPOA JOJDKEH HAIEKHO M OBICTPO 3aKpEIUIATHCS B AJICKTpOACpIKaTele, a
AJIEKTPOIIPOBOJIBI, TI0O KOTOPBIM TMOJBOAUTCS TOK K 3JEKTPONY, JOHKHBI OBITH
TUOKWMMU, 9TOOBI HE 3aTPYIHATH JBMKEHUS PYKH U OBITH XOPOIIIO M30JUPOBAH-
HBIMBI,

2. Kab6enb ceuenns 2*70 v 2*35 MM 1711 TTOIBOJIa CBAPOYHOTO TOKA,;

3. IIluTok W 1UIEM CO CHEUUATbHBIMM TEMHBIMHU CTEKJIAMH, CIIyXKalUul
JUISL 3aIIUTHI TJIa3 W JIMIa CBapUIMKa OT BPEAHOrO JCWUCTBUS JTy4€l CBApOYHOMU
JIyTH;

4. CranbHasi meTKa JJIsi OYUCTKU CBapUBaE€MbIX JETajed OT pPrKaBUMHBI
OKHCJIOB, U T.II.,

5. 3yOmIto J1s1 OYUCTKH ITBOB;

6. MoJ10TOK,;

7. CToliKa JiJ1d 2JIEKTPOAEpkKaTelisd, Ha KOTOPYIO OH ITIOMEIIAETCS BO BpeMs
MOATOTOBUTEIIBHBIX PadoT;

8. KopoOxka 11151 XpaHeHUs 3JIEKTPO0B U OTapKOB.

3. MeToauka npoBeieHus1 J1a00paTOPHOl padoThI
3.1. 3ananue

1. I3y4uTh 0COOCHHOCTH CBAPKH HA IOCTOSIHHOM M IEPEMEHHOM TOKE.
2. Hayuuthcs BO30YK1aTh CBAPOUYHYIO IYTY.

3. HayuuThcs moabupaTh ONTUMATBHYIO CHITY CBAPOYHOTO TOKA.

4. HayuuThcst moaiep >XuBaTh TpeOyeMyIo JJIMHY CBAPOUYHOM JyTH.

3.2. Oco0eHHOCTH CBAPKHU ¢ MPUMEHEHUEM MOCTOSIHHOT O
U TIepeMEeHHOr0 TOKA.

3.2.1. Cpapka ayroii moCTOSIHHOTO TOKA

OTOT NPOIECC MOKET BBIMOJIHATHCA Ha MPSIMON HIJIM OOpaTHOM MOJSPHO-
CTH (IUTIOC Ha JIEKTPOJIe, MUHYC Ha u3aenun). OOpaTHast HOJISIPHOCTh MPUMEHSI-
eTcsl MpU CBapKe OOJBIIMHCTBA JIETUPOBAHHBIX CTaled, MeIu, allOMHHHUA, a
TaK)K€ TOHKHX JINCTOB OOBIYHOW MajOyTIepOAUCTOM CTaH.



Caapka myroit oOpaTHO#M MOJIIPHOCTH TPeOYeT OT CBAPIIMKA COOTIOICHIS
CIIETYFOIINUX TPABHIT:

a) ayra JA0JDKHA ObITh OY€HBb KOpoTKo# (1,2-2,5 MMm);

0) 4eXOJIbYMK TTOKPHITHS TOJDKEH KacaThCs pacIlIaBICHHON BaHHBI;

B) CBapKYy >KeJIaTeJIbHO BECTH YITUPECHHBIMH BaJTMKAMHU.

3.2.2. CBapka ayroii nepeMeHHOr0 TOKa

Jlyra mepeMeHHOTO TOKa MUTAETCS OT OOBIYHON CEeTH MEPEMEHHOTO TOKA C
yactorout 50 I'm.

B 0co0bIx citydasix mpuMeHsIOT MoBbIeHHY0 YacToTy 10 300 I'i. B qyre
MEPEMEHHOT0 TOKa KaTOJIHOE M aHOJIHOE ISITHO MEHSIOTCS MeCTaMu (DJIEKTPOI—
uzjaenue). Yactora nmepeMeH 3aBUCUT OT YacTOThI TOKA. B MOMEHT, Kor/1a CuHYy-
COM/JIa HAIIPSDKEHUS MIEPEXOAUT Yepe3 HYJIEBOE 3HAUEHUE, TOK B Ayre mpekpalia-
eTcs.

Jlyra mepeMeHHOro TOKa 00JiaJlaeT 3HAUYUTEIILHO MEHBIIEH yCTOWYMBO-
CTBIO TOPEHMS, YEM AYra MOCTOSIHHOTO TOKa. [[JI1 yCTOMYMBOrO rOpEHUs ITOU
JyTU HEOOXOJMMO MPUMEHSITh AJIEKTPOAbl CO CHEIUATbHBIMUA MOKPHITUAMU. B
AKOHOMMYECKOM OTHOIICHWH HCMOJIb30BAHUE MEPEMEHHOTO TOKAa ropas3io BbI-
rojiHee, 4eM MOCTOSIHHOTO. Pacxop aiekTposHepruy Ha | Kr, pacIuiaBiIE€HHOTO
MeTaJljla COCTaBJISICT I IEPEMEHHOT0 ToKa 4,2—5 kBT/4.

3.3. 3a:kuranme 3J1eKTPUYECKOI CBApPOYHO AyTrH

UYToObl 3a)Keub SIEKTPUUECKYIO YTy, HY’)KHO KOCHYTHCS KOHIIOM 3JIEK-
TpOJia TOBEPXHOCTH CBAPUBAEMOTO U3/IETHS, a 3aTEM TYT K€ MEJIEHHO OTBECTH
ANEKTPOA OT M3JENns Ha paccTosHue 4—5 MM. Toraa Mexay 2JIeKTpOAOM U W3-
JIeIEeM BO3HHMKAET AJIEKTPUYECKas Iyra, TaK Kak MPOMEKYTOK MEXTy HUMH 3a-
MOJTHSETCS MOHM3UPYIONIMMH MapaMy METAJUIOB, SIBJSIIOIIMMHUCS MPOBOJIHUKOM
TOKa.

CnocoObl 3aKUranusi IyTu CIAeAyIONue:

1) cmoco® BEPTHKAILHOTO COMPUKOCHOBEHHS 3JICKTPOJa C H3JACIHEeM
(puc. 3, a);

2) crmoco0 TOPU30HTAIBLHOTO COMPUKOCHOBEHHUS 3JIEKTPOJa C W3JEIHEM
(puc. 3, 6).

Ecni, KOCHYBIIUCH DJIEKTPOJIOM /10 M3JENHS, €r0 TYT e HE OTBECTH, TO
DIIEKTPOJ, KaK TOBOPAT 'TIpUMep3aeT’’ — TPUBAPUTCSI M €ro HaJo OTOPBaTh
OBICTPBIM JIBYKEHUEM, KaK TIOKa3aHO Ha puc. 4.

Ecnu nyra He 3akuraeTcst 1 HET UCKPEHHMSI, @ CBAPOUHBIN anmapar BKJIIO-
YeH, Ha/I0 YAAJIUTh 00Ma3Ky yAapoM C KOHIIA 3JIEKTPOJia U MPOBEPUTH HATHUNE
KOHTaKTa MEXy CBApUBAEMOM JICTANIbIO U paboduM cTojioM [2].
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3.4 YcraHoBjeHue (oadop) CHJIbl CBAPMBAEMOI0 TOKA

JIyisi IpoM3BOJICTBA KAUYE€CTBEHHOW CBApKH HAJI0 HAYYUTHCS MOAOUpATH
CHJIy CBapOYHOTO TOKa, KOTOpas 3aBUCUT OT Marepuaia oOMa3Ku U JuamMeTpa
AJIEKTPOJIa, OT CBAPUBAEMOTO MaTepHayia, OT CBAPOUYHOMN ammapaTrypbl U KBaJU-
dbuKaIm cBapIIuKa.
OpueHTUPOBOYHOE 3HAYEHUE BEJIMYMHBI CUJIBI TOKA MPU PYYHOU CBapKe
AIIEKTPOJAMU U3 MATIOYTJIEPOAUCTON CTaIHN ONpeAesieTcs mo Gopmyre:
J = (B+aD)D,
rie J — cuia Toka, A,
o — K03 PUITMEHT, 3aBUCSIIHNN OT MaTepHaa EeKTPO/Ia;
D — nuameTp 37eKTpojia, MM, KOTOPBIM BeIOMpaeTcs 1o TadJ. 3;
B — xoaddunment paBubii 20.
Ecnm nyra miaoxo 3akuraeTcs, HeyCTOWUMBAs U MPEPHIBACTCS TIPH IO THS-
TUU 3JIEKTPOIa HaJ JACTAIbIO, 3TO 03HAYAET, YTO CHJIa TOKA HEIOCTATOYHAS M €€
HAJI0 YBEJIUYHTh.
Ecnu npu cBapke oOpa3zyeTcst O0JIbIION KpaTep, IJAEKTPOI HarpeBaeTcs 10
KpPAaCHOTO KaJICHHs, 3TO YKa3bIBae€T Ha OOJBIIYI0 CHIIy TOKA M €€ HaJl0 YMEHbB-

IIIHUTH

10



Tabmmma 3

Tommmua metayuta, mm. | 0.5-1 | 2 3 4-5 | 6-10 | >10
D snektpona, Mm. 1 2 3 4 5 6

Cuna cBapounoro Toka, A| 20-40 | 80 | 130 | 180 | 250 | 340

3.5. BeauunHa CBapOYHOM Y'Y PU CBapKe METAUIHYECKUM JIEKTPOI0M

Bo Bpemsi cBapku MPOMCXOJUT IUIABJICHHE JJICKTPOJA, IMOITOMY, UYTOOBI
Jyra OblIa TOCTOSIHHOM BEJIMYMHBI CBAPIIUK JOJDKEH HEMPEPHIBHO U paBHOMEP-
HO IPUOJIMKATH DJIEKTPO]I K CBAPUBAEMOM JIETAIIH.

B npouecce cBapku pacniaBI€HHBIA METAIUT JIEKTPOAA, MPOXOAS Yepe3
CJIOM BO3/yXa, MOTJIOIIAET a30T WU KHUCIOPOJ, KOTOPBhIE MOHMKAKT KayeCTBO
HaIJIaBJICHHOTO METajula, TMO3TOMY JIJIMHA CBAapOYHOU AYTH JTOJDKHA OBITH 2-3
MM JIJISL DJICKTPOJIOB ¢ MEJIOBOM 0OMa3KoW M 4—5 MM JJIs TOJICTOOOMAa3aHHBIX
BJIEKTPO/IOB.

Haunbompiyro 10mycTUMYIO JUIHHY AYTH (T.€. pAaCCTOSHHUE OT KOHIIA DJICK-
TPOJIa JI0 CBApUBAEMOI'0 METaJlJIa U3/CNIHS) ONPEACIISIOT 10 hopMyJIe:

| =D/2,

riae |-nmuHa ayru, M.,

D—nuametp 351€KTpoia, MM.

Ecnu Bo BpeMs ropeHusi Ayru Ha KOHIIE DJEKTPOJa COOMPAIOTCA Kariu
MeTaJlla, KOTOPbIC YaCTO MaJal0T Ha XOJOAHBIA METAILI, TO 3TO YKa3bIBAET, YTO
CBapKa BEJETCS CIUIIKOM JJIMHHOW AYyroil, HEOOXOAUMO JJIMHY AYTd YMEHb-
[IUTb.

Conep:xanue oTyera

Otuet 0 mabopaTopHOl paboTe AOHKEH COJIEPKATh: KPATKOE CO/IepKaHUE
paboThl, OMMMCAaHUE CYIIHOCTHU 3JIEKTPOIYTOBOM CBapKH, €€ CXeMa, TEII0oBo 0a-
JIAHC AJIEKTPUYECKOM MOIIHOCTH JYTHM, OCHOBHBIE TPEOOBaHUS K MUCTOYHHUKAM
MUTAHUS, DJIEKTPUUECKUE CXEMbl UICTOUHMKOB MUTAHUs, KPAaTKOE OMUCAHUE Me-
TOJAUKHU TIPOBEACHUS OMNBITOB MPU CHATUU BHEUIHEW BOJIbT—aMIEPHOM XapakTe-
PUCTUKY MCTOYHUKOB MUTAHUS, PE3YIbTAThI ONBITOB, MACIOPTHBIC TAHHBIEC HC-
TOYHUKA MUTAHUS U MPUHIIUI €r0 PadOTHI.

KOHTpOHLHI)Ie BOIIPOCHI

1. B uem 3akirouaeTcsi CyIHOCTh AJIEKTPOAYTOBOM CBApKU?

2. Ha uto pacxojtyeTcs 3JIeKTpUuYecKasi MOITHOCTh UCTOYHUKOB MUTAHUS?

3. Kakue TpeboBaHus NpebABISIOTCS K ICTOUHUKAM MUTaHUS?

4. Kakue MOryT ObITh BHEIIHHME BOJIbT—aMIIEPHbIE XapPAKTEPUCTUKU HC-
TOYHMKOB TTUTaHUS?

5. DIeKTpuYeCcKne CXeMbl HCTOYHUKOB MMUTAHUA?

11
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6. Kak pacmdpoBaTh MapKy UCTOYHUKA TTUTAHUS?

7. Be1IOOp MapKu 3JI€KTPOI0B?

8. Kak 3axeun qyry?

9. Ilo6op onTUMAaNTBHBIX PEKHUMOB CBAPKU U UX PETyJIUPOBKa?
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