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BBEJIEHHUE

Henbto mucuurmivabl «Teopusi CBApOYHBIX MPOLECCOB» SBISIETCS HU3YyUYCHUE
bu3ndecKux, PU3NKO-XUMUIECKUX U METAJUTYPTUUECKHUX MPOIIECCOB, MPOUCXOSAIITUX
IIpU CBApKE B METAJLJIE IIIBA U B OKOJIOIIIOBHOM 30HE CBAPHOTO COEAMHEHUS.

[TockonpKy HamboOJbINIEe MPUMEHEHHE B HAIICH CTpaHEe M 3a PyOeKOM MMEIOT
MPOIIECChl CBApKW IUIABJICHUEM CTajed, TO OCHOBHOM aKIIEHT B Kypce JeiaeTcs
MMEHHO Ha JIaHHBIE MPOIIECCHI.

N3ydeHune AUCHUIUIMHBI MO3BOJUT TEXHUYECKH T'PAMOTHO TMOJONUTH K paspa-
OOTKE TEXHOJIOTUU CBAapKH, MO3BOJISIONICH MOJYYHUTh CBAPHOE COCIUHEHUE PABHO-
MPOYHOE OCHOBHOMY METAJTy C MUHUMAaJIbHBIM YXYJIIIEHUEM CBONCTB OKOJIOIIIOBHOM
30HBI.

CTyneHThl, 3aBEpIIMBIINE U3yYCHUE NUCHUIUIMHBI « Teopusi CBApOUHBIX MPO-
I[ECCOB», TOJDKHBI 00J1a/1aTh CASAYIOIMUMH KOMIIETSHITUSIMU:

— YMEHHUE UCIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILINH
B PO eCCHOHANBHON IEATeTLHOCTH, PUMEHSITh METOJIbI MATEMAaTUYECKOTO aHaN3a
U MOJEIUPOBAHUSA, TEOPETUUECKOTO M IKCIepuMeHTaIbHOro uccienoanus (OITK-
1);

— yMeHHe 00ecneynuBaTh MOJICIUPOBAHUE TEXHUUYECKUX OOBEKTOB U TEXHOJIO-
TUYECKUX TPOIIECCOB C MCIOJIb30BAHUEM CTAHAAPTHBIX MAKETOB M CPEJCTB aBTOMAa-
TU3UPOBAHHOTO MPOEKTUPOBAHUS, MPOBOJUTH AKCIIEPUMEHTHI 1O 33JITaHHBIM METO/IU-
KaM ¢ 00paboTKoil u ananu3om pesyibTaToB (ITK-2);

— YMEHHE BBIOMpPATh OCHOBHBIE M BCIIOMOTATENIbHbIE MAaTEpHAIIbl M CIIOCOObI
peanu3anuy OCHOBHBIX TEXHOJOTHMYECKUX MPOLECCOB U MPUMEHSITh NPOTrPECCUBHBIC
METOJIbl AKCIUTyaTaIlliy TEXHOJOTUYECKOTO0 O0OpYAOBaHUS MPH U3TOTOBJICHUU H3IE-
muit MammmHoctpoenus (ITK-17);

— YMEHHUE OIIEHUTh MPUTOJAHOCTH OCHOBHOTO WM TMPUCAJTOYHOTO MaTE€pUAJIOB,
OpraHu30BaTh UX XpaHeHue u oociyxupanue (I1CK-2).

B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI CTYJEHT JOJIKEH:

3Hamu: GU3NUECKUE OCHOBBI (MPUHIIMIIBI) 0Opa30BaHUSI CBAPHOTO COCIMHECHUS
Ha 0a3e YCTaHOBJICHUS MEXUYACTUYHBIX CBs3€l; TpeOOBaHUs, MPEAbIBISIEMbIE K HC-
TOYHMKAM DHEPrUU TPHU CBapKe, U XapaKTepHble OCOOCHHOCTH Haubosee pacmipo-
CTPAaHEHHBIX HMCTOYHHUKOB JHEPTHH; XapaKTep BO3ACHCTBHS TEPMHYECKOIO LHKIA
CBApKHU Ha CTPYKTYpYy U CBOMCTBA METAJIa CBAPHOI'O COCIUHEHUS; XapaKTEP B3aUMO-
JEUCTBUS Ta30BOM M IUIAKOBOM (ha3 ¢ MeTayumuecko ¢a3oi B 30HE IUIaBIEeHUs; Gu-
3UYECKUE MPUUMHBI 00pa30BaHUsl 1€(PEKTOB B CBAPHBIX COCAMHEHUSIX;

yMems: TI0 XUMUYECKOMY COCTaBYy OCHOBHOTO METaJlla, ONPEACIUTh MTPUHIIU-
MUAJIbHBIE TPYJHOCTH 00pPa30BaHUSI CBAPHOTO COCMHEHUSI U MEPBI UX MPEOAO0JICHUS;
M0 3aJaHHBIM T€OMETPUYECKUM MapamMeTpaM IIBa WM MEXaHWYECKUM CBOMCTBaM
CBApHOTO COCIMHEHHMsI BHIOPATh ONTUMAJBHBIN PEKUM JTYTOBOW CBapKH; II0 3a/JaH-
HBIM PEXUMaM CBapKW PacCUUTaTh MPOU3BOJUTEIBHOCTh MPOIECCa U OLEHUTh €ro
3 PEeKTUBHOCTS;

6/1a0emsb:; HABBIKAMH CAMOCTOSITEIBLHOM IMOCTAaHOBKH JIOKAJBHOM HCCIen0Ba-
TEJIbCKOM HAYyYHO-TEXHUYECKOU MPOOJIEMBbl; MPUMEHEHHS] MaTeMaTHYECKUX MO/IeeH
B NH)KCHEPHOU JIEITEIBHOCTH; pacyeTa OCHOBHBIX [TAPAMETPOB PEKMUMA CBAPKH.
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CIIMCOK JIMTEPATYPHI U1 CAMOCTOATEJIbBHOT'O U3YUYEHU A

A. OcHOBHAas

Komkapes B.T. Teopust cBapouHbIX mporeccoB. Yueb. nocobue. — Poctos-u//],
JAT'TY, 2003.

Teopus cBapouHbIxX mpoueccoB. YueOnuk st BY3o0B / nox pea. Heposaoro B.M.
— Mocksa, MI'TY um. H.D. baymana. — 2007.

JlonoaHuTEIbHAS

[Terpor I'.JI., TymapeB A.C. Teopus cBapOYHBIX MPOIECCOB: YUEOHUK IS BY-
30B.131. 2-e. M.:Bricmas mkomna, 1977.-392 c.

barpsuckuii K.B., Jlo6potuna 3.A., XpenoB K.K. Teopus cBapoyHBIX MPOIIECCOB:
VYuebnuk aiis By30B. U3 2-e. Kues: Buma mikona, 1976.- 424c.

. Teopusi cBapouHbIX TporieccoB. YueOHuk s By3oB./ Ilog pea. B.B.®pomoga.-

M.:Bricmag mkoia, 1988.-559c.

. CBapka u cBapuBaembie matepuaiibl. B 3-x TT. T.1. CBapuBaeMocCTh MaTEpHUaOB.

Cnpapounoe uznanue / [Tox pea. 3.J.Maxkaposa.- M.: Meramnyprus, 1991.-528c.

. Capka B mammHoctpoeruu. CripaBounuk B 4-x TT. T.2. /Tlox pen. A.H.Akynoga.-

M.:MammHocTtpoenue, 1978.-462c.

. Peikanun H.H. PacueTsl TeninoBsIX mpoueccoB npu cBapke.- M.: Mamrus, 1951.-

296c¢.

. JleckoB I'.11. Dnektpuueckas ceapouyHas ayra.- M.:MammHoctpoenue, 1979.-335c¢.
. KyxoBuukuii A.A., IlIBapuman JI.LA. ®usnueckas xumuss. HW3n. 3-e.-

M.:Meramnyprus, 1976.- 520c.

.Kox B.A. OCHOBBl TEPMOJHHAMUKH METAUTYPTUYECKUX IIPOLIECCOB CBAPKHU.-

JI..Cynoctpoenue, 1975.- 239c.

DIIEKTPObI JJIsl IyroBOoW cBapku W HaraBku: Karanor.- Kues: HaykoBa gymka,
1967.-440c.

['OCT 19521. Cpapka metamoB. Knaccudukanmusi.

[Topmopos M.A., benos B.B. ®a30Bble npeBpalicHuss U U3MEHEHUSI CBOMCTB
ctanu npu cBapke.- M.:Hayxka, 1972.- 220c.

[ITopmopos M.A., Yepnsimona T.A., Kpacockuii 1.1. McnibiTaHus METAIIJIOB HA
CcBapuBaeMoCThb.- M.:Metamyprus, 1972.-204c.

['OCT 2601. CBapka meTtamuioB. TepMUHBI U ONIPEAEIECHUS OCHOBHBIX TOHSATHA.
Cpapka B  MammHocTpoeHuu. T.1. /Ilog pea. H.A.Onbmanckoro.-
M.:MammHoctpoenue, 1978.- 504c.

Ceapka B  wmammsoctpoenuu. T.3. /Ilom pen. B.A.Bunokyposna.-
M.:MammnHoctpoenue, 1979.-567¢.

[Toxonusa M.K. I'a3el B cBapHbIX mBax.- M.:MammHoctpoenue, 1972.- 256¢.
Jlupmmiy JI.C. MeTamioBenenue Jjisi cBapiukoB.- M.: Mamunoctpoenue, 1979.-
253c.

I'puBnsk U. CBapuBaemocTs ctanieid.- M.:Mammnoctpoenue, 1984.- 216 c.

I'OCT 13585. Crans. MeTon miist onpeesieHns 10ITyCKaeMbIX PEKUMOB JTyTOBOU
CBApKH U HAILJIABKHU.



21.T'OCT 23870. CapuBaemocTh cTaneil. MeTo/| OLIEHKHU BIMSHUS CBApPKHU IJIaBJie-
HHEM Ha OCHOBHOM METaJll.

22. TOCT 26389. Coenunenust cBapHble. MeTonbl HCIBITAHUNA Ha COINPOTHUBIISIE-
MOCTb 00pPa30BaHUIO TOPSUYUX TPEIIUH IIPH CBAPKE IJIABICHUEM.

23.TOCT 26388. Coenunenusi cBapHble. MeTonbl HCIBITAHUNA Ha CONPOTHUBIISIE-
MOCTb 00pPa30BaHUIO XOJOHBIX TPEIIUH MIPH CBAPKE IJIABICHUEM.

24. 3em3un B.H., Ulpon P.3. Tepmuueckass 00paboTka U CBOMCTBAa CBAPHBIX COEIU-
HeHul.- JI.:Mammnoctpoenue, 1978.- 367c.

25.TOCT 5272. Koppo3us MeTanioB. TepMUHBI.

26. I'OCT 6032. Cranb. MeToapl UCIIBITaHUSL HA MEXKKPUCTAIUIUTHYO KOPPO3HUIO.

27.TOCT 9.908. MeTamisl U cIuiaBbl. MeTOIBI ONIpEICSICHUS OKa3aTeNe KOPPO3Un
1 KOPPO3MOHHOM CTOMKOCTH.

28. Maxkapos DO.JI. XoyiogHple TpEIIMHBI NMPU CBAPKE JIETUPOBAHHBIX CTalle.- M.:
Mammnoctpoenue, 1981.- 248c.

29. opmopoB M.X. u np. ['opsiurie TpeUIMHBI IPU CBAPKE KaPOMPOUYHBIX CILIABOB.-
M.:MammHoctpoenue, 1971.- 224c.

30. CBapouHble MaTepuaibl A TyroBod cBapku. CrpaBodHOe MmocoOue B 2-X TT.
T.1. 3amutHbeie Ta3zel u cBapounbie ¢urockl /Ilog o6mi.pen. H.H.Ilotamora.-
M.:MammHoctpoenue, 1989.- 544c.

COJEPXXAHUE KYPCA «TEOPUA CBAPOYHBIX ITPOLHECCOB»
Paznen 1. ®usnyeckue OCHOBBI CBAPKH METAILIOB

Conepxanue Kypca, OCHOBHBIE €ro paszzenbl. CBsi3b Kypca ¢ 00IIeHayYHbIMU 1
OOIIETEXHNYIECKUMHU, a TAKXKE C MPOPUITUPYIOMUMHA TUCITATITHHAMH.

OcHoBHas cBapOYHAasi TEPMUHOJIOTHUSL.

[TonsiTue cBapku C KOHCTPYKTHMBHOM M TEXHOJOTHYECKON Touek 3peHus. Tep-
MOJAMHAMHUYECKOE MOHATHE CBapKu. OCHOBHBIE TPYAHOCTH, MPEMSATCTBYIOUIUE TOITY-
YEHUIO MEKAaTOMHBIX CBA3ed mpu cBapke. [lyTu mpeomoseHuss 3TUX TPYIHOCTEH.
TpexcraguitHocTh Tpoliecca 0Opa3oBaHusl COEAMHEHUH Ipu cBapke. Posb mpoiieccos
miacTuaeckoro aedopmupoBanus, AUGpEGy3un U peKpucTaiu3alud B 00pa30BaHUU
CBapHOTO COCIMHEHUS MPU CBApKE B TBEPI0H (ase.

Jlutepatypa: [1, ¢.8-15], [2, c.48-55], [5, ¢.347-362], [ 14]

Meroanueckue yka3aHus

IIpn paccmoTpeHMM pOJIM CBAapKH B Pa3BUTHUH HAPOJHOI'O XO3SMCTBA HALIEH
CTpaHbl, 00beMa MpUMEHEHHsI HanOoJiee pacnpOCTPaHEHHBIX CIIOCOOOB CBAPKU Clie-
AyeT TOJIb30BaThCs OO30PHBIMU CTAaThsIMH, IyOJMKYEMBIMH €KErOJHO B HAy4YHO-
TEXHUYECKUX €KEMECAYHBIX KypHasax «CBapo4yHOE NMPOU3BOJACTBO» U «ABTOMAaTH-
YyecKasi CBapKay.

OCHOBHBIE CBAPOYHBIE TEPMUHBI: CBApKa, CBAPHOM I1I0B, CBAPHOE COCIUHEHHUE,
30Ha TEPMHUYECKOro BiMsiHUS (B nanpHeiem 3TB), cBapuBaeMocTh U Apyrue JaHbl
B ['OCT 2601.



Crnenyer 4eTKO MPEACTABISITH TPYAHOCTH, KOTOPHIC MPEMITCTBYIOT peaan3a-
MM MEXKATOMHBIX CBsi3eld TpH 0Opa30BaHWM CBAPHOTO COEIWHEHHUs. PaznmnuHbie
MPOIIECCHl CBApKU 9TO, MO CYIIECTBY, Pa3HOOOpa3HbIE TEXHOJIOTUYECKUE MPUEMBI
MIPEOJIOJICHUSI ITUX TPYAHOCTEH C HUCIOIB30BAHUEM JIJISl ATHX IeJIeH BCEBO3MOKHBIX
(U3UKO-XUMUYECKUX SIBIICHU.

OO6paTuTh BHUMaHHE Ha 00JIACTH IMPUMEHCHHS XOJIOJHON CBapKH, HEOOXOIH-
MOCTB TIOJTIOTPEBA MPU KOHTAKTHBIX METOJIaX CBAPKH.

Crnenyer SCHO TOHMMAaTh XapaKTep YCTAHOBJICHHS MEKATOMHBIX CBSI3€H IPH
XOJIOJTHOW CBapKe, KOHTAKTHBIX METOJ/IaX CBAPKH, IIPH CBAPKE TUIABICHUEM.

[Ipu cBapke TUIaBIICHHEM Pa3HOPOIHBIX METAUIOB HAJO TOHATH TPYIHOCTH
00pa3oBaHMs PaBHOIIPOYHOTO COCTMHECHHSI M ITYTH PEIICHUS dTON MPOOISMEI.

Bompoce! 1 caMornpoBepku

[—

. JlaiiTe omnpeneneHue TEPMUHAM «CBAapKa», «CBAPHOM IIOB», «CBAPHOE COEIMHE-
Hue», «3TB».
2. JlaiiTe onpeneneHue TEPMUHY «CBAPUBAEMOCTD).
3. Uto caeayeTr MOHUMATh MO/ SHEPTUEH aKTUBAILUN?
4.3a cyeT KakuX MPOLECCOB MPOUCXOAUT 00pa30BaHHE CBAPHOI'O COECIUHEHMS IMpPU
XOJIOJTHOM CBapke?
5. Ilpu kakux METONAX KOHTAKTHOM CBAapKH CBAPHOM IIIOB MMEET JEHAPUTHOE CTpOE-
HHE?
. Kakue ¢Qusuko-xumuueckue mnporueccbl 00ecrneunBaroT MOJTYyYEHUE CBAPHOTO CO-
€IMHEHHNSI IIPU CBApKE IUIABJICHUEM?
7. Kak BnusieT B3auMHasi pacTBOPUMOCTb CBAPHMBAEMBIX METAJNIOB Ha 00Opa30BaHHE
CBAapHOT'0 COEIMHEHHUS MPU CBAPKE IJIaBJIECHUEM ?
8. Kakue TexHoiornueckue mpruemMbl 00eCreyruBaloT MOJyYeHUEe CBAPHOTO COEIUHE-
HUS TIPU CBapKe IUIABJICHUEM METAIIOB, HE 00pa3yIoluX TBEPAbIX PACTBOPOB?

N

Paznen II. ctounuky HarpeBa mpu CBapke

2.1. Knmaccuduxanus cnoco00oB cBapKu

Knaccudukanus crmoco00B CBapKu MO CYIIECTBYIONMEMY CTaHIapTy. TpedoBa-
HUS K UCTOYHWKAM Teria st cBapku. CpaBHUTENbHASI XapaKTEPUCTHUKA HanOoJiee
pacpoCTpaHEHHBIX HCTOYHUKOB TETUIA /IS CBAPKH IUIaBJIeHUEM M faBieHueM. O0b-
€M TIPUMEHEHUST HanboJiee PacpoOCTPAHEHHBIX CITIOCOOOB CBAPKH.

Jlutepatypa: [1, ¢.15-30], [11], [15, c.11-21]

2.2. HarpeB MeTaiia 3J1€KTPUYECKUM TOKOM MPU KOHTAKTHOW CBapKe.

CoOCTBEHHOE M KOHTAKTHOE COMPOTUBIIEHUE MPOBOJHMKA. BhineneHue rtera
pu ToYedHOM cBapke. OOIK TEMIOBOM OajaHC Ha y4acTKe MPOTEKaHUS TOKAa MEX-
ny anektponamu. M3mMeHeHrne cOOCTBEHHOTO M KOHTAaKTHOTO COMPOTHUBIIEHUS B MPO-
necce cBapku. CTUMYyIHMPYIONIAas pojib KOHTAKTHOTO COMPOTHUBICHUA. OCOOCHHOCTH
IIOBHOW CBAapKU METAJIOB.

CrteikoBast cBapka conpoTuiieHuEM. [locnenoBarenbHOCTh onepanuid. Xapak-
TEp BBIJICJICHUSI TEIIa B MECTE€ KOHTaKTa jJetaineidl. PO KOHTaKTHOTO U COOCTBEHHO-
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0 CONPOTHUBJIEHUS B BBIJICJICHUU TEIJIA B CBAPUBAEMBIX JETANSAX, U3MEHEHHUE KOH-
TAKTHOTO COIIPOTUBJIEHHUS 32 BPEMsI IPOTEKAHUs TOKA.

IIpouecc cThIKOBOM CBapku oruiaBiieHHWEM. [lociienoBaTebHOCTh OIEepaLui.
[Tporecc 06pa3oBaHus KUAKUX MOCTHKOB U UX pa3pyLICHUSI.

JIuteparypa: [1, c.103-109]

2.3. DnexTpuyeckas CBapovHas Ayra

VYca0BUS BOBHUKHOBEHUS 3JIEKTPUYECKOTO pa3psija B razax. Paznuunbie ¢op-
MBI JIEKTPUYECKOTO pazpsaaa. OTIMYUTENBHBIE CBOMCTBA TyTrOBOTO pa3psaa.

[TonsiTue 06 sMuccuM IEKTPOHOB. PaboTa BbIX0Aa 3JIEKTPOHA, TOTEHIIMAI BbI-
X0/1a. 3HaUYeHHE MOTEHIMaa BbIX01a JUIsl pa3JIMYHbIX METAIUIOB. Buabl aMuccum.

[TonsiTue 00 MOHHOCTH Ta3a. DHEPrus U MOTEHLIMAT MOHU3ALMH. BenuunHbl
NOTEHIMaIa HOHU3ALMH JIJIS1 pa3HbIX METANIOB U Tra3oB. PexomOuHanus noHos. Bu-
JIbl MOHU3ALINY.

VYcnoBus BOZHUKHOBEHUS M CTa0MIIBHOTO ropeHust ayru. CrocoOsl BO30yxKe-
HUs ayru. Bo30yklieHue qyry mpH CBapKe TUIABSIIIMMCS M HETUIABSIIIUMCS 3JIEKTPO-
JIOM.

OcHOBHBIE TapaMeTpbl CBAPOYHOM IyTH, €€ CTaTU4YecKas XapaKTEepUCTHUKA.
@du3nyecKrue MpoLECChl B Pa3jMyHbIX 30HaX CBAPOYHOU nyru. bamaHc sHepruu Ha
Katoze u aHoje. Vcrnonp3oBaHue CKaTOM IAyTW Uil CBAPKHU U PE3KH PA3JIMYHBIX Ma-
TEPUAJIOB.

[lepenoc meTamia ¢ 31€KTpoJia B CBapOUYHYIO 30HY. Biusinue gpopMmel nepenoca
Ha YCTOMYMBOCTH Ipoliecca (OPMUPOBAHUS 11IBA, METAJUTYPIHUECKHUE MPOIECCHI TPH
cBapke. [ maBHBIE (hOPMBI HEYIPABIAEMOT0 TIEPEHOCA METalIa Yepe3 Iyry — CBapka
KOPOTKOW W JUIMHHOW IyTOH, mepeHoc mapamu Mmetamia. OO0JacTu CymecTBOBAHHUS
paznuyHbIX (OPM NEpPEeHOca B 3aBUCUMOCTH OT TOKA M HampsbkeHus: Ayru. Cuiel,
JEHUCTBYIOIME HA MEPEMBIUKY JKHUJIKOTO MeTayyia mpu cBapke. CrocoObl co3aHus

YIpaBJIIEMOro IepeHoca MeTajuia.
Jluteparypa: [1, ¢.88-103], [2, ¢.59-80], [3, ¢.31-106], [7, c.5-132, 255-266]

2.4. HenyroBble TepMUYECKHE HCTOUHUKU SHEPTUU

["a30Boe mi1amMsi — UICTOUYHUK HarpeBa. AIETUIICHO-KUCIOPOIHOE IIIaMsi: CTpoe-
HUE, PEaKLUU B PA3IMYHBIX 30HAX, pACIPEICICHUE TEMIIEPATYPHI.

Harpes meramna npu anexktpouuiakoBoi cBapke (IIIC). XapakrepHsle oco-
OeHHocTH mpouecca. [IpeumymiecTBa U HEIOCTaTKU JAHHOTO CIoco0a CBapKH IO
CPaBHEHMIO C APYTUMHU CIIoco0aMM CBapKu IaBieHueM. O0iacTi NpUMEHEeHus, pas-

HOBHUIHOCTH mpouiecca. [lonatue 00 35eKTpoIakoBOM MeperiaBe.
JIutepatypa: [1, ¢.81-88, 110-112]

Meroauueckue ykazaHus

N3ygass maTepuan AaHHOTO pas3fena CIEAyeT, IPEXAE BCEro, UMETh YETKOE
MpejacTaBieHne 00 OCHOBHBIX CIOCO0AX CBapKU: Ha KakWX (PU3MYECKUX MpoIeccax
OHM OCHOBaHbI, KAK OHU OCYIIECTBIISIFOTCSI, KAKOBA MOCIIEIOBATEILHOCTD ONepalui
M0 CO3/IaHUI0 CBAPHOT'O COETUHEHUS.



Cremyer U3y4uTh POJIb KOHTAKTHOTO COMTPOTUBIICHUS P DIIEKTPOKOHTAKTHBIX
croco0ax CBapKH.

Hamo 4eTko mpeacTaBisaTh yCcIoBHs BO3OYKACHUS U YCTOWYMBOTO TOPCHUS Y-
TH, CTPOCHHUE TyTH, Pa3HOBUIHOCTH IpoIlecca epeHoca MeTaia yepes Ayry, BIus-
HHUE (HOpPMBI TIEpeHOCca MeTaia Ha (OPMHPOBAHUE M KayecTBO MeTainia mBa. Cuibl,
JEMCTBYIOIINE Ha KAILIIO Ha KOHIIE AJIEKTPO/IA.

Heo0xomuMo 3HATh pa3iuvue MEXIy DJICKTPOILIAKOBOW M AJIEKTPOTYTrOBOM
cBapkoi moa urocom.

Bompocs! 1t caMoInpoBepku

. OT kakux akTOpOB U KaK 3aBUCUT KOHTAKTHOE COMPOTUBIICHHE?
. KakoBa poJib KOHTAaKTHOTO COMPOTHUBJICHHUS B MPOIECCE HarpeBa JeTajiei nmpu KoH-
TaKTHOU cBapke?

3. YUem paznuuarotcsi Mex1y co00i CrocoObl CTHIKOBOW CBApPKH OIJIABJICHUEM U CO-
MPOTUBJICHUEM?

4. Kakue cuibl IEMCTBYIOT Ha MEPEMBIUKY JKHIKOTO METaIa IPU CBAapKe OIJIaBJie-
HUEM?

5. Kak nOpoucCXOIWT yCTaHOBJIEHHE MEKATOMHBIX CBSI3€M IIPU CTBIKOBOW CBapKe

OTUTaBJICHUEM U COMPOTUBIICHUEM ?

. Kak nporekarot npornecchl BO30YKIEeHUS U MOHU3ALUK YaCTHIL?

7. Kakue puznueckue npouecchl NpoTeKarT B Pa3JIMUHBIX 30HAX JIEKTPUYECKOHN Y-
ru?

8. KakoBbl sHepreTnueckue mpeoOpa3oBaHUsT B PA3IMUYHBIX 30HAX AJICKTPUUYECKOU
nyru?

9. Kak ocymiectBisieTcsi BO30yKI€HHE AYTH MPU CBApKE IUIABALIMMCS U HEIUIaBs-
HIUMCS JIEKTPOIOM?

10. OT 4ero u Kak 3aBUCUT YCTOMYMBOCTb TOPEHUS] CBAPOYHOU Tyru?

11. Kak ocyiecTBisieTcs mepeHoC MeTalljia 4epe3 TyroBoi MpoMeKyTOK?

12. JIns kakux 1eyield U Kak OCYILECTBISIETCS YNPaBIIeMbli IEPEHOC METalla yepes
nyry?

13. Kak ocyiecTBisieTcs Hayaio mpoliecca MpH 3JIEKTPOIIaKOBOM cBapKe?

14. UeM xapakTepu3yeTcsi HOpMaJIbHOE allETUIICHO-KUCIOPOIHOE T1aMsi?

N —

N

Paznen III. Tenmoselie mpoueccsl pu cBapke

3.1. OCcHOBBI pacyeTOB Ha TEMOMPOBOAHOCTh

W3meHeHune TerIoBOro COCTOSIHHSI METajuIa B MpoIiecce CBapKu. BiusiHue Ter-
JIOBBIX TIPOIIECCOB HA MPOU3BOJUTEIHLHOCTh CBAPKH, €€ SKOHOMUYECKYIO d(PhEKTHB-
HOCTb, DKCIUTyaTaIl[MOHHBIE CBOMCTBA METaJlIA.

[TonsiTHe O Mepemaye Teria 3a c4eT TeMJIONPOBOJHOCTH, KOHBEKTHUBHOTO H JTy-
9ICTOro TeriooOMeHa. Ternnocoaepkanue, TeI0EMKOCTh, 00beMHas TEIIOEMKOCTb.
TemnepaTypHoe T0JIe, U30TepMa, TPATUCHT TEMIIEPATypPbl, TEPMUUYCCKUHN UK TOY-
KH.

HuddepennnanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. METO bl pacdyeTa Termio-
BOTO COCTOSIHUS Tell. HauanbHbIe U TpaHUYHBIE YCIOBUSI.
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JIuteparypa: [1, c.120-131], [6, c.9-16]

3.2. OCHOBHBIE pAaCUETHHIE CXEMbI HATPEBAEMBIX TE€JI U HICTOUYHUKOB TEILJIA.

CxeMatu3zalisi HarpeBaeMbIX TEJI U MCTOYHUKOB Teruia. MTHOBEHHBIE cocpe-
JIOTOYCHHBIC UCTOYHUKH. PacmpeneneHHble U HEMPEPHIBHO JIEUCTBYIONMINE UCTOYHU-
KU.

Jlureparypa: [1, c.131-139], [2, c.103-117], [6, c.17-51]

3.3. Pacuetsl HarpeBa MeTajia Jyrou

TennoBbple XapakKTEPUCTUKU CBAPOYHOU ayru. OCHOBHBIE CTAIUM PACIPOCTpa-
HEHHUSI TEIUIOThI B U3JEIUU NpU cBapke. lIoHATHS KBa3HMCTAaMOHAPHOTO COCTOSHMS,
MOTOHHOM 3HEpruu. YHpouieHHbIe (OPMYJIIbI ISl pacueTa TeMIEpaTypbl IpeIeabHO-
IO COCTOSIHMSI TOYKM IPHU CBapKe MOLIHOW OBbICTpOABMXKYIIEHCA Ayroil. PacuerHbie
dopMyIibl Al oNpezesieHns MaKCUMAJIbHBIX TeMmIeparyp. BrnusHue pexxuMoB cBap-
K{, TEIIOPU3NYECKUX CBOMCTB METajula Ha XapakTep TeMIepaTypHBIX MOJel mpe-

JACJIIBHOT'O COCTOAHUA.
Jlureparypa:[1, ¢.140-165], [2, c.117-135], [6, c. 52-111], [15, c. 22-29]

3.4. PacueTtsl HarpeBa MeTajljla ra30BbIM IJIAMEHEM

TennoBble XapaKTEPUCTUKHU ra30BOTO IJIaMeHU. PacueTHbie CXeMbl MPOIIECCOB
HarpeBa MeTajijla Ta30BbIM IUIaMEHEM JJIsl TOJBUXKHON OJIHOIJIAMEHHOM TOPEJIKH.
Bo3M0KHOCTH TIpUBEICHUS] HOPMAJIBHO-KPYTOBOTO MCTOYHUKA TEIla K COCPEI0TO-
yeHHOMYy. DopMyIbl AJisl pacueTa TeMIEpaTypHOro LMKJIA MPU UCIOIL30BAaHUU O/I-
HOIJIAMEHHOW TOPEJIKHU.

JIutepatypa: [1, c.165-170], [6, c.112-173], [15, c.31-37]

3.5. HarpeB u niaBiIeHHE 3JIEKTPOIHOTO METAIA IPU CBapKe

JIBa OCHOBHBIX MCTOYHMKA HarpeBa 3JEKTpoja B mpoiecce cBapku. [1pubiu-
’KEHHBIE METOJ] pacyeTa Mpoliecca HarpeBa 3JeKTpoia TokoM. PacueTHsie popmyibl,
HOMOTpaMMbI, TOpPAIOK pacyeta. HeoOXoauMMOCTh OrpaHUYEHHs] TeMIIEpaTyphl
HarpeBa dJIEKTpPOJla MPHU CBAapKe MOKPBITBIMU 3JIEKTpojaMu. PacueTHbie GhopMyIibl
npu 0ONBIION MIJIOTHOCTH TOKA.

TermoMomHoCTh, BBOANMAsA Ayrou B 3nekTpod. K.m.a. Harpesa anexkrponaa ay-
TOM, YHCJICHHAs] BEJIMYMHA €ro. MrHOBE€HHass MPOM3BOJAUTEIBHOCTH MpOIEcca pac-
IJIABJICHUS DJIEKTpoAa. BimstHue temneparypsl oAOrpeBa EKTPOAA IPOTEKAOIIUM
TOKOM Ha MPOU3BOJIUTENBHOCTh MpoOIlecca paciuiaBieHus anekrponaa. Koagoumment
pacIuiaBiIeHHs, €r0 YUCICHHOE 3HAUYEHUE ISl Pa3IMuHbIX CIIOCOOOB TyTOBOIl CBApKH.
Koaddunuent norepb, MOHATHE O HEM, YHCIIOBbIC 3HAUEHUS B PA3JIMUHBIX YCIOBUSX.
KoaddunmenT HamnaBku, €ro YucieHHas BeIMYMHA TPU pa3IMUHbIX CIIOc00ax cBap-
KU. MrHOBEHHas NPOU3BOAUTEIBHOCTh IIpolecca HaIUlaBKU. Pacuer 1uiomanu
HAIUIaBKY, K.II.J. HaIUIaBKU. BO3MOXHOCTH yBeIWYEHHUs IUIOIIaAed HaruiaBku. [lytu
IIOBBILICHUS ITPOU3BOAUTEIIBHOCT CBAPKU IIPY BBINIOJHEHUU I1BA C 3aJaHHOM IUIO-
11aJ(bI0 HAIJIaBKH.

HepaBHOMEPHOCTH TUIABIECHUSA JJIEKTPOAA IPU PYUYHOM TYrOBOM CBAapKe IO-
KpBITBIMU 3iekTpogamMu. KoagpuimeHT HepaBHOMEPHOCTH ILIABJIEHUS 3JIEKTPOIOB.
B03MO0HOCTH NMOBBIIEHNS TPOU3BOAUTEIBHOCTA PACIUIABICHUS DJIEKTPOJA 34 CYET
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YBCIIMYCHUS BBIJICTA IIPU aBTOMAaTUYECKOM CBapkKe. HpeneHLHme BCJIMYMHBI TOKA IIpU

ABTOMATHUYECKOU CBApKE.
JIuteparypa: [1, c.171-178], [2, c.136-143], [6, c.179-203], [15, c. 48-50]

3.6. IlnaBiieHHEe OCHOBHOT'O METaJlJIa CBAPOYHOM Tyron

OcCHOBHBIE MapaMeTpbl CBApOYHOM BaHHBI W 1IBa. PasnuuHbie (GopMmbl HIBa.
Pacyer anuHBI 1 IMPUHBI CBAPOYHON BaHHBI, BPEMEHH CYIIECTBOBAHUS BaHHBI, TITy-
OMHBI TPOILJIABIICHUS.

TemnnoBas 3pdekTuBHOCTD Mpoiiecca nporuiaBieHus. Pacnpenenenue rhdek-
TUBHOM TEIUIOMOIIHOCTH HarpeBa m3aenus. [[oHsATHEe TepMUYECKOTO K.I1.J. MPOIJiaB-
JIeHHsI, CTIOCOOBI ero onpeaeneHus. K..1. mporutaBieHus M K.11.J1. CBapKH.

[Tpon3BOAUTENBHOCTH TIpOliecca MpoIUiaBieHus. Pacder muiomaay mporias-
JeHus. Bo3MOXHOCTH yBelWuUeHHUs IUIOMIAAM TporUiaBieHus. [lyTH TOBBIIICHHS
IPOU3BOJUTENILHOCTH CBapKH IpPHU BBIMNOJIHEHUM IIBOB C 33JaHHOW TIIyOMHBI MpO-

TIJIABJICHUS.
Juteparypa: [1, ¢.264-273], [2, c.143-153], [6, c. 204-226]

3.7. Tepmuyeckuil HUKII OCHOBHOTO METAJUIA MPU CBapKe

TerioBoe BO3AEHCTBME MCTOYHMKOB TEILIA HA OKOJIOLIIOBHYK) 30HY MeETajlla
CBAPHOTO coeAuHeHUsl. HepaBHOMEpPHOCTH pacnpeneneHuss TeMIepaTypbl U CTPYK-
TYPHBIX U3MEHEHH.

Cxema pacnpeneseHisi MAaKCUMaJIbHBIX TEMIIEPATYP MO CEYEHUIO CBAPHOTO CO-
equHeHusi. OCHOBHbBIE (DAKTOPBI TEPMHUUYECKOTO IMKJIA CBAPKU — CKOPOCTh OXJIAXKIe-
HUSI METaJJIa NIPU TEMIIEPATYPE MUHUMAIbHONM YCTOMYMBOCTH AYCTEHUTA, JJIUTEIIb-
HOCTh HAarpeBa BBIIIE TEMIIEPATYPhl HaYajda MHTEHCUBHOIO POCTA 3€pHA AyCTEHHUTA.
OnpeneneHrne MaKCUMaJIbHO JOIYCTUMOM CKOPOCTH OXJIaXAeHHs MeTauia. Bo3Moxk-
Hble Aedextsl B 3TB.

Pacuer MrHOBEHHOW CKOPOCTH OXJIAXKJICHUSI METaJIa IIPU TAHHON Temmeparty-
pe. YcioBusi npuMeHeHusi pacueTHbiX (Gopmyi. OnpeneneHue pekMMOB CBAPKH 10
JOMYCTUMOM CKOPOCTH OXJaXJeHus MmeTaiia. TopueBas mpoOa, BalukoBas mpoda
MBTY. Ilytu perynupoBaHusi IpOCTOI0 TEPMUYECKOTO LMKJIA IPU cBapke. Pacuer
JUIMTEIbHOCTH HAarpeBa METala MPHU CBAapKe BBIIIE 3aJaHHOW TemmepaTypbl. Wie-
aJbHBIA TEPMUYECKUN LIUKJI IPU CBAPKE CTAJICH.

JIutepatypa: [2, c.153-158], [6, ¢.227-271], [15, c. 42-48, 116-134], [20], [21]
Meroanueckue ykasaHus

HeoOxomumMo ymeTh paccuuTaTh TEMIEpaTypbl TOYKH Tela HpHU ACHCTBUU
OBICTPOABIDKYIICHCS TyTW WU OJHOIUIAMEHHOM TOpPEJKH B Cllydyae CBApKU BCTHIK
WJIM HaIUIaBKH Banuka. CiieyeT 4eTKO NPEACTaBIATh TEIIOBBIE XapaKTEPUCTUKHU JTy-
I'¥ ¥ ra30BOro IiaMeHu. Haxo 3HaTh posib HarpeBa dIeKTpo/a NPOXOIAIUM TOKOM B
IIOBBIIIEHUN IPOU3BOAUTEIBLHOCTHU IIPOLIECCA PACIUIABICHUSA U HAIlJIaBKU, IIPUYUHBI,
OTPaHUYMBAIOIINE BEJIMUYMHY TOKA KaK IPU PYYHOW, TAK U MEXAHU3UPOBAHHBIX CITO-
cobax CBAapKH, BO3MOXKHOCTH YBEJIMYEHUS IPOU3BOJUTEIBHOCTH IPOLIECCa 32 CYET
MCIIOJIb30BaHUs OOJIBIIOTO BBUIETA MTPU MEXAHU3UPOBAHHBIX CIIOCO0AX CBapKHU.



3HaTh MaTEMaTUYECKYIO CBS3b MEXIY MIHOBEHHOW M yJIEJIbHON MPOU3BOJIU-
TEJIBHOCTBIO MPOLIECCa HAIUIABKM M PACIUIABICHMS. YMETh PACCUUTHIBATEH IUIOLIAIN
HAIUIaBKM WM NIPOIUIABJICHUSA I10 3aJaHHBIM PEXHMMAaM CBApKU. YETKO IpeacTaBIATH
OCHOBHBIE ITapaMETPHI I11BA U METObI UX pacyera.

[Ipu u3ydenun marepuana m.3.7 MOJYYUTh MpeACTaBICHUE O Ae(eKTax, BO3-
Hukaromux B 3TB npu TepMUYECKOM LHKIE CBAPKU. YMETh pPacCUUTaTh MTHOBEH-
HYIO CKOPOCTb OXJIAKJICHUS] B KOHKPETHBIX CIIy4asiX CBAapKH, IO 3aJaHHON KpUTHUYE-
CKOWM CKOPOCTH OXJaXJACHUS HAWTH PEKHMBl CBAPKH WM TEMIEPATypy IpeABapu-
TEJILHOTO MOJ0IPEBa U3IEIIHUA.

Bomnpocs! 111 caMoIipoBepKu

[—

. Ha kakue cBapouHble MpoLEecChl OKa3bIBAET BIUSHUE TEPMUUECKUIN IIUKI CBAPKU?

2. Kak Bnusier npeaBapuTeIbHbIA HAarpeB u3aenus Ha 3()(PEKTUBHOCTh €ro HarpeBa
IIpU Ta30BOM cBapke?

3. [loueMy mpu cBapKe HEIUIABAMIMMCS SJEKTPOJOM 3(PQPEKTUBHBIM K.I.J. Harpesa
U3JIETUSI MEHBLIE, YEM IIPU CBAPKE IJIaBALIUMCS 3JIEKTPOIOM?

4. IloueMy OrpaHMYHUBAETCS BEIMYMHA TOKA ITPU CBAPKE MOKPBITBIMU AIEKTPOJAMU ?

. Kak Biisier BennunHa BblIETa HA POU3BOAUTENBHOCTh U YCTOMYMBOCTB IIpoLiecca

cBapku?

. Kakue axTopsl BIustoT Ha KO3 OULMEHT OTEph MeTaia?

7. Kakue UMEIOTCsl MMyTH PEryJIMpOBaHUs IMPOCTOTO TEPMHUUYECKOTO IUKJIA TP CBap-
Ke?

8. UTo Takoe KpuTH4ecKasi CKOPOCTh OXJIAKICHUS MeTasuia?

9. Kak 1o 3a1aHHOI CKOPOCTH OXJIQXICHUS paCCUUTATh PEKUMBI CBAPKU?

10. Yro Takoe Temneparypa MUHUMAJIbHOW YCTOMYMBOCTH ayCTEHHUTA?

()]

N

Paznen IV. ®U3nKO-XUMHUYECKHUE U METAJLTYPrUYECKHUE MTPOLIECCHI
IIpU CBapKe

4.1. PaBHoBecHe GU3UMKO-XMMUYECKUX CUCTEM

TepMoaMHAMHYECKHE CUCTEMBI, TEPMOAUHAMUYECKHE Tponecchl. [loHaTrue o
XUMHUYECKOM paBHOBeCUU. Buibl paBHOBecHs. 3aKOH JEUCTBYIOUIUX Macc JJii TOMO-
reHHbIX cucteM. KoHcTaHTa paBHOBECHS 00paTUMOM peakinu, pa3audHbie PopMBI ee
3aMucCH.

3aKOH JIEMCTBYIOIIMX MAccC JIJIsl T€TePOreHHBIX cucTeM. OCHOBHBIE 3aKOHOMEP-
HOCTH, UMEIOIIINE MECTO B F'€TEPOTCHHBIX CUCTEMaX. Y PAaBHEHHE KOHCTAHTHI PaBHO-
BECHS [T TE€TEPOTCHHBIX CUCTEM.

[Tonsitue ympyroctu aucconuarui. KodghuiueHTbl aKTUBHOCTH, aKTHBHAs
KOHIIEHTpalusA. BiusHue TeMmmnepaTrypbl U JABIICHUS Ha TMOJIOKEHUE pPaBHOBECHS.
[TpuHuun noasuxHoro paBHosecus Jle-1llarenpe.

Jluteparypa: [1, ¢.53-65], [2, ¢.160-188], [8, c.44-64], [9, c.114-148]

4.2. XuMHYECKOE CPOJICTBO BEIIECTB K KUCIOPOIY
Mepbl XMMHUYECKOTO CPOJICTBA 3JIEMEHTOB K Kuciaoponay. IIpouecc okucienus
MeTaJlla, IPOAYKTbl OKHCIEHUs. VI3MEeHeHne pacTBOPMMOCTH T'a30B B METAJJIE B 3a-
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BHUCHUMOCTH OT TemrepaTypbl. Mepsl 60pbObI ¢ OKHCIEHUEM. 3aBUCUMOCTh CKOPOCTHU
OKHUCJIEHUSI METaJlla OT €ro KOHUEHTPALMH, CPOACTBA K KUCIOPOAY, KOJMYECTBA KHC-
jgopoja B ra3oBoil (aze. Ilopspok xumudeckoro packucieHus metamuia. CrocoOsl
OLIEHKH CHJI XMMHYECKOIO CPOJACTBA K KHCIOPOAY Pa3JIM4YHBbIX 3JIeMeHTOB. Hamnpas-
JIeHHE MPOTEKaHUsl PEAKIMH B 3aBUCUMOCTH OT COOTHOIICHUS (PaKTHYECKOTO J1aBiie-
HUS KUCJIOPOJAa M YIPYTOCTH IUCCOLMALMU OKHCIIA. 3aBUCUMOCTD YIIPYTOCTH JUCCO-
Ualuy OT TeMiiepaTypsbl. [lops1oKk aKTUBHOCTH CBOOOJIHBIX 3JIEMEHTOB MPHU pa3iny-
HBIX TEMIIEpaTypax.

Ypyrocts IuccOUanuy OKUCIOB KOMIIOHEHTOB, HaXOSIIMXCS B PacTBOPE.
UeTblpe OCHOBHBIE CiIy4asl ONPEAEICHHs] YIPYTOCTH AUCCOLMALIMMA OKUCIIA B 3aBUCH-
MOCTH OT €r0 PaCTBOPEHMS B METAJUIE WM LIUIAKE.

OcHOBHBIE TIpaBUJIa BBEICHUS JIETUPYIOIIMX 3JIEMEHTOB M PACKUCIUTENICH B
ANEKTPOJIHBIE MOKPBITUS UM (IIIOC.

HomorpaMMbl 3aBUCUMOCTH YIIPYTOCTH JUCCOLMALIMM OKUCJIA PACTBOPEHHOIO

KOMITOHEHTA B cIuiaBe. [1opsaok akTMBHOCTEN METAJJIOB B 3aBUCHMOCTH OT KOHIIEH-

Tpalliy B CIUIaBE U TEMIIepaType.
Jluteparypa: [1, c.61-65], [2, ¢.197-203], [9, 149-157]

4.3. 3aKoH pacrpeaeneHus BelecTBa B ABYX HECMEIINBAIOIINXCS PACTBOPUTE-
JISIX

3akoH pactBopuMocTth ra3oB [.I'enpu. 3akon Cueprca. MI3MeHeHne pacTBoO-
PUMOCTH Ta30B B KUJKOCTSIX C U3MEHEHHUEM TeMIepaTypbl. 3aKOH pacIpeeicHus
BemectBa B.HepHcTa. [IpakTnueckoe 3HaU€HUE 3aKOHA PACHPEICIICHUS B yIIpaBIie-
HUU METAJUypTHUYE€CKUMM M CBApOYHBIMHU TporieccaMu. [lyTu ymeHbIeHus cojaep-
YKaHUSI 3aKUCH KeJie3a B MeTasule 111Ba.

Jluteparypa: [1, ¢.69-70], [2, c.189-190], [8, c.94-96]

4.4. I'azoBas (ha3a B 30HE CBAPKH ILIABJICHUEM

[Tpornecchl B3anMoIeUCTBUS Ta30BOM M MeTaynyeckoi a3. CocTaB razoBoit
¢da3sl 1 ee cBOiicTBa. MeXaHN3M HACBIIICHUS MeTajlia ra3oM.

BnusiHne kuciopoja Ha CBOMCTBAa MeETaJUIOB. PacTBopeHue Kuciopoaa B Me-
Tajax. PacTBOpUMOCTh KHCIIOpO/ia B JKeJie3e. BiusiHue Kuciaopoia Ha dKCILTyaTau-
OHHBIE CBOMcTBa cTaned. ColiepaHUe KUCIOPOJa B METaJJIE IIBa MPU PA3TUUYHBIX
croco0ax cBapku. [IpemenpHO AOMyCTUMOE COAEpKaHUE KHUCIOPOJa B Pa3IMUHBIX
MeTtauiax. [IpuMeHeHne OKUCIUTENIbHONW Cpelbl MPHU Pa3IMYHBIX CIIOC00aX CBAPKH
METAaJIJIOB.

Bnusinne azora Ha cBoKcTBa Metamia. PactBopeHue aszora B Metamiax. Pac-
TBOPUMOCTbH a30Ta B Keje3e. BiusHue azora Ha CBOMCTBA CTAJIEM, HUKEJIsS, TUTAHA.
Bo3MoxkHOCTH NMprUMEHEHUs a30Ta B KaueCTBE 3allIMTHOTO ra3a mpu cBapke. Capka
OTKPBITOM JIyT'OM I'OJIOW IMPOBOJIOKOM.

Bzaumopernicteue Bogopoaa ¢ MeTauiaMi M razamu. J(uccomumanus Boaopoaa,
pacTBOPUMOCTh €r0 B MeTaJUlaX. BiusiHue pacTBOPEHHOTO BOAOPOJAa HAa CBOMCTBA
MeTtaiioB. CojiepKaHue BOJIOPO/ia B METaJUIE 1B MIPU Pa3IMUHBIX CIIOCO0aX CBAPKH.
[IpuunHBI HACKIIIECHUS METAJJIA IIBA BOAOPOAOM. [lyTn orpaHndyeHusi KOHIEHTpaIuu
BOJIOpPO/ia B METAJIE I1IBA.

Juteparypa: [1, ¢.183-227], [2, ¢.227-238], [15, ¢.79-85], [17, c.102-185]
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4.5. lllnakoBas (paza npu cBapke MIaBICHHUEM

ITonaTHe maka, cocTas, BIMSHUE HA METAJLIYPTAYECKUE MPOLIECCHI IIPU CBAP-
K€ U TEXHOJIOTUYECKHE CBOMCTBA Ayrd. KOMIUIEKCHBIE OKCU/bI — CUJIMKATHI, TUTaHAa-
ThI, AIOMUHATBI W Jp. KucinorHocTe nutakoB. Ha3HaueHune CBapoOuYHBIX IUIAKOB.
BaxHeimme MeTaqulyprudyeckue mpouecchl., OCylECTBIsieMble HUIakamu. [Ipenmy-
IIECTBA U HEJOCTATKH KUCIIBIX U OCHOBHBIX IIIAKOB. BSA3KOCTh NUIAKOB U BIUSHHE €€
Ha ra3oBblJEIeHUE U3 MeTalla, popmupoBanue mBa. CiocoObl peryIupoBaHus BA3-
KOCTH IIUIaKa. Y CJIOBUS HAWJIYUILIETO yAAJICHUS TBEPIOIO IUIAKa ¢ IOBEPXHOCTH I1IBA
IIOCJIE CBApKU. [ TaBHBIE CHCTEMBI CBAPOYHBIX IIIAKOB: OKCHJIHBIE, COJIEBBIE, OKCU/I-
HO-coJieBble. OCHOBHBIE NUIAKOBBIE CHUCTEMBI, NMPUMEHSEMBIE ISl CBAPKHU CTaJeH,
MEJIHBIX ¥ AJIFOMUHHUEBBIX CIUIABOB.

Jlureparypa: [1, ¢.227-234], [2, ¢.238-244], [30, c.82-148]

4.6. OxucneHve MeTajlia Mpy CBapKe

CriocoObl OKHCIICHHS] MeTajllia TIPU CBapKe. Y CIIOBUS OKUCIICHUSI METaJljla CBO-
OOJTHBIM KHCIIOPOJIOM.

OxkucrieHre CBapOYHOW BaHHBI 32 CUET OKAJIMHBI M P>KaBUMHBI, HAXOJAIIUXCS
Ha CBApMBAEMBIX MaTepHasiax. Peakiuu pas3ioxeHus: BHICHINX OKHCIOB. OKHUCIICHHE
MeTajula MijjakaMu, COACPKAIUMHU 3aKUCh JKeJie3a. 3aBUCUMOCTh MEXKITy COJIepKaHH-
€M KHCJIOpOJia B METaJIe M 3aKHChHIO JKese3a B muiake. OKuCIeHne MeTaia 1mBa aK-
TUBHBIMH T10 KUCJIOPOAY OKHCIaMU (TIPUMEPHI).

Jlureparypa: [2, ¢.248-250], [30, c.167-239]

4."7. Packucienne meTtamia Npyu CBapKe IUIaBICHUEM

Packucnenue craneit npu cBapke. OCHOBHbBIE CITIOCOOBI PACKHUCIICHUS CTajeh B
oOuieit meraurypruu. Heo0XonuMoCTh IpUMEHEHUSI HE MEHEE ABYX PACKUCIUTENEH
IpU XMMHUYECKOM packuciieHuu. [IpombIBKa MeTasuia MIaKoM.

Packucnenue yriaepoaoMm, oopazoBanue nop. OrpaHuueHue coaepKaHusl yrie-
polia B 3JEKTPOAHON MpoBOJoKe. OCOOEHHOCTH MPOMBIBKM MeTajjia IUIAKOM IpH
CBapke.

Packucnenune cranm kpemMHHeM U MaprasieMm. CrocoObl BBEJCHUSI KPEMHHUS U
MapraHiia B CBapOYHYIO BaHHY. THIIBI MApraHIIOBUCTHIX U KPEMHEMapraHIIOBUCTHIX
npoBosIoK. KpemHe- 1 MapraHiieBOBOCCTaHOBUTENBHBIN MPOIECC, OCOOEHHOCTH €ro
IPOTEKAHUS.

Huddy3nonHoe packuciaeHne MeTaia cBapodHoi BaHHBI. CriocoObl yBennye-
HUS PaCKUCISIONIEH CTIOCOOHOCTH KUCIBIX IIJIAKOB.

OcHoBHbIE cTIOCOOBI PACKUCIICHHSI LIBETHBIX METAJIOB MPU CBapKe.
Jlureparypa: [1, c.245-252], [2, c.250-259]

4.8. PadmHupoBaHue MeTasia npyu cBapKe IJIaBJICHUEM

Bnusinne cepbl Ha cBoiicTBa ctanieil. ConiepkaHue cepbl B MeTaie. Biausinue
Maprasiia, yriepoja, KpeMHHUsl Ha CKJIOHHOCTb MeTajla IiBa K 0Opa30BaHUIO KPH-
CTaJUTM3aIMOHHBIX TpenuH. HeoOXoAMMOCTh OYMCTKM METajljla IIBa OT CEPhbl MPHU
CBapKe KAa4ECTBEHHBIMH DJICKTPOJAMU WM ¢ mpuMeHeHneM (uirocoB. OrpaHrdeHue
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COJIep’KaHusl cephl B CBApOYHBIX MaTepuanax. CrmocoObl oOeccepuBaHMs MeTala.
Posb OCHOBHBIX IIUTAKOB B 00€CCEpUBAHUU METAJIA IIIBA.

Brmusuaue dochopa na cBoiictBa meramia. Cogepsxkanue dhochopa B MeTasuiax.
HcTounuky yBenudyeHusi KOHIEHTpauuu ¢gocdopa B cBapouHOil BaHHE. [IpuHIUIIBI
OUYMCTKU MeTajlia mBa oT (ochopa. Poib OCHOBHBIX IUIAKOB B OYMCTKE METAJIA OT
docdopa. Brusaue remmnepatypbl Ha mporiecchl ooechochoprBaHus MeTasuIa MIBa.

Jluteparypa: [1, ¢.259-261], [2, ¢.261-267]

4.9. JlerupoBaHue mMeTasa Mpy CBAPKE MJIaBJICHUEM

HeobxoaumocTth JierupoBaHusi Metajuia npu cBapke. CBsi3b aKTUBHOCTU Me-
Tajula Co CTENEHbIO €ro Nepexoaa B CBapOUHYyI0 BaHHY. CBs3b MPOIIECCOB JETHPOBA-
HUS U PACKUCIIEHUS, CIOCOOBI 3aIUTHI JIETUPYIOIIMX AJIEMEHTOB OT BBITOpaHUSI.

CnocoObl JJerupoBaHusl MeTajlla BO3JEHCTBUEM METAJUIMYECKOM, IJJAKOBOM U
razoBoil gazamu. OCHOBHBIE CIIOCOOBI JIETUPOBAHUS METAUIa BBEJACHUEM B CBapOy-
HYIO0 BaHHY CBOOO/IHBIX 3JIEMEHTOB.

CriocoObl pacyeTa KOHIIEHTpAMU KaKoro-audo 3jaeMeHTa B Merauie msa. Jo-
JI1 y4acTHs. OCHOBHOI'O METajula B METajule IIBA, UCXOIHAS U JEHCTBUTENbHAS KOH-
neHTpauus Meramwia. KoagouuueHnTtsl ycBoeHus jerupytomiero snemenTa. Koaddu-
LUEHTHI [IEPEX0/1a METasla U3 IPOBOJIOKHU, AIEKTPOJAHOIO MOKPbITHUS, (itoca. Pacuer
coJiepKaHusl JIETUPYIOLIEro 3JEMEHTa B METAJUJIE IIBa B CIy4ae JISTUPOBAHMS Yepes
IIPOBOJIOKY, MPOBOJIOKY U 3JIEKTPOAHOE MOKPBITHE, KEPAMUUECKUI (IIrOC.

Bo03MOXXHOCTH JIerMpoBaHMsl MeTajula 4epe3 IUIakoByro (a3zy. JlerupoBanue
MeTajlla BO3IEUCTBUEM Ira30BoM (passbl.

Jluteparypa: [1, ¢.252-259], [2, ¢.259-261]

Meroanyeckue yka3aHus

[Tpu u3yueHun BONpOCOB (PU3MUECKON XMMHHM CIEAYET YBSI3bIBaThb UX CO CBa-
pouHbIMH Tponieccamu. Haubosblliee BHUMaHUE CIIEIyeT yIEIUTh BOIPOCaM CpOJ-
CTBa JJIEMEHTOB K KHCIIOPOZY, ITIOCKOJIBKY 3TO SIBJIISIETCS OCHOBOM B PacCMOTPEHHUU
SBJIICHUM XUMHYECKOI'O0 PACKHMCICHUs METajula CBApHOIO IIBAa. 3JHAHUE 3aKOHA pac-
IpeJIelIeHNs BEIIECTBA MT03BOJISIET MPABUIILHO HAMPABUTBH IpoLecc (PU3MUECKOro pac-
KHCJICHUS METaJlla [IBA [PU CBapKe.

Mertanmypruueckue OCHOBBI CBApKU TUIABJICHUEM SIBISIIOTCS 0a30ii /i paspa-
OOTKHM TEXHOJIOTMHM CBAPKH METAJUIOB IIaBieHUEM. [Ipyu n3ydeHun 1aHHOIO pas3zena
CTYJIEHT JOJDKEH CTPEMHTHCS K IMOJHOMY MOHMMAaHUIO XapakTepa B3aUMOJEHCTBHUS
ra3oBOi M HUIAKOBOHM (ha3 ¢ METa/IoM B peakIMOHHOW 30He. HeoOxoammo ymeTb
OIICHMBATh BO3MOYXKHOCTH OKHCJICHHSI METajlla Ta30BOM M muIakoBou ¢azamu. Hamo
NIOHUMAaTh, B YEM NPHUYMHBI IPUMEHEHUs akTUBHBIX ra3oB CO, u H>O kak 3amuTHOM
cpenbl. [Iponecc okuCiIeHHs: MeTaia IPU CBapKe 3aciIy’KUBAIOT NMPUCTAJIBLHOTO BHU-
manus. Hajmo mpencraBnarh, kak ocymiectBisieTcss aupdy3noHHOE pacKHUCIEHUE,
KpEMHE- U MapraHll€BOBOCCTAHOBUTEIBHBIE MPOLECCHI.

HeoOxoaumMo 3HaTh MpEeUMYyIECTBA U HEJJOCTATKU KHUCIBIX U OCHOBHBIX (IIO-
COB, OCOOCHHOCTH MPUMEHEHHUS U U3TOTOBJICHHS KEpaMUUECKHUX (PJIFOCOB (B OTIUYHE
OT IJIaBJICHHBIX). TpedyeTcss 4eTKo MpeACTaBIATh HCTOUHUKHU OOOTallleHUs] MeTallia
IBa IIPU CBapKe BPEAHBIMU MIPUMECIMHU — cepoit U HochopoM.
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Martepuan 11.4.9 He BBI3BIBACT y CTYJACHTA HUKAKUX 3aTPyIHEHHM, €CJIH OH OYy-
JIET YE€TKO MPEACTABIATh ce0e KHHETUKY 00pa30BaHMs CBAPHOTO IIIBA.

PaccmoTpeB Bce peakiiuu, MpoTeKaronyue B CBApOYHON BaHHE, CTYICHT JOJKEH
SICHO TIPEJICTABIIATh HA3HAUYCHHE KOMITOHEHTOB (DJIOCa WMITU MOKPHITUS B YIIPaBICHUU
METaJUTypTUYeCKUMH TIpolieccaMu Tpu cBapke. [Ipu mM3yueHnrn MeTamypruvecKux
MPOIIECCOB, MPOTEKAIONIUX TIPU SJEKTPOILIAKOBON CBAapKe, CIEAYeT 3a0CTPUTh BHHU-
MaHHE Ha MPUMEHSIEMBIX CBapOYHBIX MaTepuajax (10 CPaBHEHUIO CO CBApKOW IO
darocoM Tex ke crajei).

Bompocs! miist caMonpoBepku

. UTo sIBJISIETCSI ICTUHHOM MEpPOM CPOJICTBA BEIIECTB, BCTYIAIOIINX B PEAKIIUIO?

. Kakoil BeIMUnHOM onpeAensieTcs: MoJ0KEHUE PABHOBECHS B TE€TEPOr€HHON CHCTE-
me?

3. Yto nmoHMMAaETCs MOJ yHPYroCThIO JHCCOLUMALMKA OKHCIA M KaK OHA CBA3aHAa CO

CPOJCTBOM 3JIEMEHTA K KUCIOpOay?

4. Kak mo HOMOrpammam M (akTUYECKOMY JaBJICHHUIO KUCIOpoJa B Ta3oBoi (ase
ONPEEIUTh BO3MOXXHOCTH BBITOPAHMS WM BOCCTAHOBIJICHHSI JIEMEHTOB IIPU CBAp-
Ke?

. Kak onpenenuts xapakrep BO3AEMCTBHS ra30BOM CPEAbI HA METAILI?

6. [Ipn Kakux ycCiIOBHSX BO3MOXHO IOJIyYEHHME KAaYECTBEHHOIO IIBA, €CIM Ta30Bas

(haza HOCUT OKUCIUTENbHBINA XapaKkTep?

7. IloueMy HEBO3MOXKHO MOJIHOE yAAJIEHUE OKUCIIOB 1 HUTPUJIOB U3 METajula 1mBa’?

8. Kak nmpemoxpanuTe MeTau1 mBa OT HACBIIIEHUS €ro BOJIOPOIOM?

9.1lpu cBapke KakMxX METAJUIOB HAXOIAT MPEUMYIIECTBEHHOE NPUMEHEHHE OCHOB-

HbIE IIUTaKU?
10. Kak 100uThCs HaWTy4lIero yJajaeHusi TBEPAOro Ijlaka ¢ TOBEPXHOCTH I1Ba?
11. Kakwue 3neKkTpoaHble TOKPBHITUS IPUMEHSIOT IPU CBaApPKE OTBETCTBEHHBIX COEIU-
HEHHUI1?

12. B 4yem 0cOOEHHOCTU M3TOTOBJICHUSI U KAKOBBI 00JIACTH MPUMEHEHUSI Kepamuye-

ckuXx (QurocoB?
13. Kak ocymecTBUTh pAaCKHCIECHHE CTAJIEW MPU CBapKe IOJ KPEMHEMapraHIOBU-
CThIMH (urrocamu?

14. Kak ocyniecTBisieTcsi IpOMbIBKa METAJLIA [IJIAKOM IIPU CBapKe?

15. Bo3MOXHO M HalIU4yue MIJTAKOBOM (Pa3bl MPH Ta303JIEKTPUUECKON CBapKe B
CO,?

16. Ilpu xakux crnocobax CBAPKH M MOYEMY BO3HHMKAET HEOOXOAMMOCTb OYMCTKHU
MeTallja IBa oT cephl u Gocdopa?

17. Korma m Kak OCYILIECTBIACTCS JETMPOBAHME METAJJIa BO3ACHCTBHEM Tra30BOM

dazpi?

18. Kaxk npoucxoaut okucienue Mmetaumia Qurocom?

N —

W

Paznen V. IlpeBpaienns B MeTaiuiax u TepMoiepopMaiiioHHbIC
IIPOLIECCHI IPU CBAPKE

5.1. Kpucrannuzauus Metauia npu CBapke
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OO6mme monoxxeHust Teopuu Kpuctaumsanui. OCoOOEHHOCTH KPUCTATA3AIUN
CBApO4YHOM BaHHBIL. [lyTH perynupoBaHus KpUCTAUIM3ALMU IIPU CBAPKE. XUMUYECKAs
HEOJHOPOJHOCTD B 30HE CIUIABJIICHUSA. BiausHNe XUMUYECKOW HEOJHOPOIHOCTH CBap-
HOTO COEJMHEHMsI Ha CBOMCTBAa. Mepbl OOpHOBI ¢ XUMHUYECKOW HEOJAHOPOIHOCTHIO
METAJJIOB IIpU CcBapke. Pusnueckas HEOAHOPOAHOCTh METAJUIa CBAPOYHOW BAHHBI.
JledekTsl nepBUYHON CTPYKTYpHI (KpucTayumsaiuu). [lopsl, MpUuYuHB UX MOSBIIE-
HUS; METAJUTyPrUYeCKHe PEaklnK, IPUBOASAIIME K MOSIBICHUIO NIOP NPHU KPUCTAJIIHU-
3al1M, BIUSIHUE COCTOSIHUS MOBEPXHOCTH OCHOBHOTO METajlla Ha MOpooOpa3oBaHUe
IIpU CBapKe, poJib BOAOPOAA, a30Ta U YIJIEKHUCIIOrO ra3a B IOSBICHUH MOPUCTOCTH.
[[[;1akoBbIE BKIIFOUEHUSI B MeTajule 1IBa. [[pUUrHBI NOSBIECHUS KPYIHBIX U MEJIKUX
[IJIAKOBBIX BKJIIOYEHUH U UX cocTaB. Mepbl 00pbObI, HAallpaBiICHHbIE HA YMEHBIIICHHE
(bu3nYecKoil HEOAHOPOJAHOCTH METaJllIa CBAPOYHON BaHHBI.

JIutepatypa: [1, ¢.273-288, 303-308], [2, ¢.267-285], [3, c.433-478], [15, c.99-
108], [18, ¢.28-58]

5.2. I'opsiune TpelHbI P CBapKe

[TondaTrie O ropsiUMX TpEUMHAX, TEMIIEPATyPHOM HHTEPBAJIE XPYNKOCTH
(TUX). [lpuuuHBl MOSBICHUS KPUCTAIUIM3AIMOHHBIX M TOJMTOHU3AIMOHHBIX Tpe-
mMH. TexHoIornueckas IpoOYHOCTb CBApHBIX CoeAMHEHUN. DakTOphl, BHI3BIBAIOIINE
00pa3oBaHUE TOPSAYUX TPEHIMH. BlMsHUE XMMHUYECKOTO COCTaBa METalljia, PacTBO-
PEHHBIX T'a30B, BTOPOU (Da3bl, CXeMbl KPUCTALIA3ALMU, TEMITbl HAPACTAHUS PACTSITH-
BAIOIIMX HAIPSOHKEHUH HAa 00pa30BaHUE TOPSUYUX TpeUIH. Mepbl 00pbOBI C TOPSIYUMHU
TPEIIMHAMHU IPU CBAPKE.

OcHOBHBIE METOAVKU OIPENENICHUS] CONMPOTUBJICHUS MeTaia 00pa30BaHUIO
ropsiuux TpentH. Hambomee pacmpocTpaHeHHBIE TEXHOJIOTUYECKHUE MPOOBI HA TOPS-
YH€ TPEIIUHBI.

JIutepatypa: [1, ¢.299-303], [2, ¢.294-319], [3, c.478-489], [16, c.393-413],
[18, c.59-62], [22], [29]

5.3. ®a3oBbIe NpEBpaICHUS B CBAPUBAEMBIX METAJIaX B TBEPAOM COCTOSHUN

MUKpOCTpYKTypa CBapHBIX COCINHEHHUN.

3aBUCUMOCTh MEXaHUYECKUX CBOMCTB METAJlIa OT €r0 MUKPOCTPYKTYyphl. Oc-
HOBHBIE 3aKOHOMEPHOCTH (Da30BBIX U CTPYKTYpPHBIX HPEBpAICHHA B CTAISIX MIpU
HarpeBe u oxjaxjaeHuu. 3oHa Tepmuyeckoro BiusiHug (3TB) npu cBapke. Ee crpoe-
HUE, CTPYKTypa U CBOMCTBA OTHENbHBIX yyacTkoB 3TB npu cBapke craneil U gpyrux
METaJIOB.

Jtepatypa: [1, ¢.310-344], [12], [15, ¢.97-99,135-143], [18, c.110-148]

5.4. X0onoiHbIE TPELUHBI IIPU CBApKE.

[TonaTue o xonoaHbIX TpemuHax. CKIOHHOCTh YEPHBIX U LBETHBIX METAJIOB K
00pa30BaHMIO XOJIOJHBIX TPEIIUMH MpU CBapke. [ aBHbIE (aKTOpPbI, ONMpPEACIIAIONINe
BO3HUKHOBEHHUE XOJIOAHBIX TPEILIHH IIpU CBapKe. BiausHue pexuMoB CBApKU U COCTa-
BAa CBAPUBAEMBIX METAJJIOB HAa BO3HUKHOBEHUE XOJOAHBIX TpeuuH. Posib Bogopoaa.
[ToHATHE TEXHOJIOTMYECKOM MPOYHOCTH METAJIOB B Mpolecce (a30BbIX MpeBpallie-
HUN B TBEPAOM COCTOSTHUU. MeToabl 00pbObI ¢ XOJIOAHBIMUA TPEUIMHAMU TPU CBapKe.
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[IpenBaputenbhblii nogorpes. OnpeaenaeHue TeMnepaTypbl IpeaBapUTEIbHOTO MO 10~
rpeBa MeTajljla [0 3KBUBAJICHTHOMY COAEPKAHUIO YIIepoaa.

CrocoObl OILIEHKH COIMPOTHUBISIEMOCTH CBApHBIX COSIUHEHUN O0O0pa30BaHUIO
XOJOAHBIX TpenH. KonuuecTBeHHass METOAMKA OLEHKU COINPOTUBIISIEMOCTH CBap-
HBIX COCIWHEHUN OOpa30BaHUIO XOJOJHBIX TPEIUH. TEeXHOJIOTHYeCKHue MpoObl Ha
X0NoAHble TpewuHbl. [lyTH yiydiieHuss CTPYKTypbl U CBOMCTB CBapHBIX COEIWHE-
HHUM: MHOTOCJIOMHAs CBAapKa, OTKUTAIOUIAN BAJIIMK, IPOKOBKA 11BA, PA3JIMYHbBIC BUJIbI
TepMOOOPaOOTKH (TMpeIBapUTEIbHAS, COMTYTCTBYIOIIAS, TIOCJIE CBAPKHU).

JIuteparypa: [1, ¢.344-355], [2, c.319-325], [3, ¢.529-547], [16, c. 414-435],
[23], [24, c.36-128], [28]

5.5. Koppo3us cBapHbBIX COEMHEHUN

OCHOBBI y4eHUsA 0 KOppO3un MeTauioB. CyIIHOCTh 3JIEKTPOXUMHUYECKON KOp-
po3un. CTaHIAapTHBIE 3JIEKTPOAHBIE IMOTEHUHUAJbl. 3aBUCUMOCTh 3JEKTPOJHOIO IO-
TEHIMaJIa OT Pa3INyYHbIX QakTopoB. Posib HEOJHOPOIHOCTEN B METaIe B BO3ZHUKHO-
BEHHH MHKPOTaJIbBAHUYECKUX 3JIEMEHTOB, 3apOKJIE€HHE KOppo3uu. OIHOPOJHOCTH
MeTaJljla — OCHOBHOE YCIIOBUE €I0 BBICOKOM KOPPO3MOHHOM CTOMKOCTH.

IIprunHBl MEXKPUCTAILIMTHON KOPPO3UHM B HEPIXKABEIOLIUX CTAIAX U AJIFOMU-
HHEBBIX CIUTaBax. MeTobpl 00pbObI ¢ MEKKPUCTAIIUTHON Koppo3ueit. HoxeBast kop-
po3Hsl B CBapHbIX COENMHEHUAX. OCHOBHBIE METOMBI ONPENEIECHUS] KOPPO3UOHHOU
CTOMKOCTH MeTaia. MeTobl 3alUThl OT KOppo3uu. TpeboBaHus, NpeabsIBiIsieMble K
KOPPO3UOHHOM CTOMKOCTH CBAPHBIX COCTUHEHU.

Jluteparypa: [25, c.144-161], [26], [27]

Mertoanueckue yka3aHus

Heobxoaumo npencTapisiTh BIMSHUE XapaKTepa KPUCTALTU3AIMHY Ha KaueCTBO
Metasuia mBa. Oco0oe BHUMaHUE HAJO0 YIEIUTh (PU3UUECKUM MpPUYUHAM 00pa3oBa-
HUS Ae(PEKTOB NEPBUYHON KPUCTATUIU3AIMN METaJlJIa — TMOp, IJIAKOBBIX BKIIIOUEHHH,
ropsauux TpemrH. Cienyer OTMETUTh CTUMYJIUPYIOLIYIO POJb BTOPBIX KOMIIOHEHTOB
ra3zoBoil ¢a3bl Ha MOSIBICHHE MOP (a30Ta, BOJOPOAA U . ).

HyXHO ysICHUTH pPOJIb LIJIAKOBBIX BKJIIOUEHUNW B CHUXEHHUM IUIACTUYECKUX
CBOMCTB MeTaiia (0COOCHHO TpU paboTe M3eus IPH HU3KUX Temrneparypax). Hamo
3HATh NIPUYMHBI NOSIBJICHUSI IIUIAKOBBIX BKIIIOUEHUH B YK€ 3aKPUCTAIIIM30BABIIEMCS
MeTajuie, IyTH HaWiy4dlled NPOMBIBKM MeTajlla [IJIaKOM, HEOOXOIMMOCTh OIpese-
JIEHHOT'O COOTHOIIEHHs KOJINYECTBA MAPTaHLA U KPEMHHUS B METAJUIE IIBA C LIEJIBIO
ITOJTYyYEHHSI JIETKOIUIABKHUX KUJIKOTEKYUUX CUIIMKATOB B CTAJISX.

Crnenyer ycBOUTD IyTH PErYJUPOBAHMS KPUCTAUIM3AUUU CBAPOYHON BaHHBI (B
TOM YHCJIE 32 CYET MOAUPUIIMPOBAHUS METAJLIA).

Hano 3Hath BiMsAHKME HEONHOPOJHOCTH CTPYKTYPBHI CBAPHOI'O COCIMHEHMS Ha
€ro CBOMCTBA ,MIPEJICTABIIATH SABJICHUS, Bo3HUKaromue B 3TB npu neperpese merai-
J1a, CBS3BIBATh 3TH SBJICHUS C JKCIUIyaTallMOHHBIMU XapaKTEPUCTUKAMU MeETajula.
Heobxoanmo 4eTko mpeacTaBisTh M3MeHeHus: cTpykTypbl B 3TB npu cBapke yrie-
POAMCTBIX U JIESTUPOBAHHBIX CTAJIEH.
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IIpn m3yueHunn pasnena, MOCBALIEHHOIO T'OPAYMM TPELIMHAM, HAA0 HMETh
IpEJICTaBICHUE O B3aMMOCBSA3H TpeX (PaKTOPOB — CHIIOBOTO, METAJLTYypPTHYECKOTO,
BOJIOPOIHOTO — Ha MPOLECC UX 00pa30BaHMUsL.

HeoOxonumo 3HaTh:

- KaKue JICTUPYIOUIHE 3JEMEHTHI U MPUMECH CIIOCOOCTBYIOT 00pa30BaHUIO I'O-
pPSAYMX TPEIIMH;

- IPY KaKUX Croco0ax M pekuMax CBapKu HanOOJbIIasi OMaCHOCTh MOSIBICHUS
ropsSiYMX TPELINH;

- B KaKMX MeTaJulax HanboJiee 4acTo BCTPEYAIOTCA MOACOIUIYCHbIE TPEILIUHBI;

- KaKH€ CyIIECTBYIOT KOCBEHHBIE METO/IBI OLIEHKN CKJIIOHHOCTH METAJIOB K TO-
PSAYUM TpELIMHAM;

- KAaK IOBBICUTh TE€XHOJOTMYECKYI0 NMPOYHOCTh METAJLIA B IIEPUOJ €ro KpH-
CTaJUTU3ALMH.

CnenyeT 3HaTh:

- MEXaHU3Mbl 00pa30BaHMs U XapaKTep XOJIOAHBIX TPEIIMH B METajule 1IBa U
3TB, 00yclOBIEHHBIX U3MEHEHUSIMU MEXaHUYECKUX CBOWCTB U XapaKTEpOM Hampsi-
KEHHOI'0 COCTOSIHMS B Ipolecce (pa3oBbIX U CTPYKTYPHBIX MpEBpalleHUi — Hampsi-
KEHUsI IEPBOTO PO/ia B MAKpPOOObEMAX METAIIA;

- HaIlpsDKEHUSI BTOPOT'O pojia B 00beMe OT/IETIbHBIX 3€PEH U KPUCTAILIOB;

- COCOOBI PEryJIUPOBAHUS CKOPOCTU OXJIAXKIEHUSI METajula MpU CBAapKe, CIO-
co0bI OOPBHOBI € XOJOIHBIMU TPEIIMHAMH, POJIb BOAOPOIA B UX 00Pa30BAHMH.

Creryer mOHUMATh CMBICII KDUTHYECKON CKOPOCTH OXJIAKICHHS METaJUIA.

Bo3geiicTBue arpecCUBHBIX Cpell Ha CBApHbIE KOHCTPYKIIMU 3aCTaBIIIET CBAp-
IIMKOB ITyOOKO M3y4aTh BOMPOCH 001IEH, MEKKPUCTAIITUTHON U HOKEBOW KOPPO3UU
¥ MepbI OOPHOBI C ITUMH HEXENATEeTHbHBIMU SIBJICHHUSIMH.

Bormpocs! mi1st camoripoBepku

1. B ueMm cnenuduyeckue 0COOEHHOCTH KPUCTAUIM3AIMN METaslla IIPU CBApKe TUIaB-
JIEHUEM?
. Kakue nedextsl kpucTamm3auu BO3MOKHBI P TOUEYHOM KOHTAKTHOM cBapke?
. Kakas opma cBapouHOil BaHHBI CIIOCOOCTBYET 00pa30BaHUIO TOPSYUX TPEIIUH?
. Kak MOHO yJIy4llIUTh CTPYKTYpy METAJLIA IIBa B IEPHOJ] €r0 KPUCTAIIA3AIUH ?
. Kak BnusieT yraepos Ha CKJIOHHOCTB CTaJIeH K TOPSTYMM TpeuiuHam?
. Uro cnenyeT NOHUMATh O] TEXHOJIOTUYECKON MPOYHOCTHIO METAIIA B IEPUOJT ETO
KpUCTaJUIM3aluu ?
. Urto mpexacrtapnsieT codoi TemneparypHblil nuuTepBan xpynkoctu (TUX)?
8. Kak BiusieT MECTHBII HarpeB MPU CBAPKE HA MEXaHUYECKHE U SKCILUIyaTallMOHHbIE
CBOMCTBa BCETO CBAPHOT'O COECAUHEHUS?
9. Kakue cTpyKTypHbIE IPEBPAILICHUS ITPOTEKAIOT B OKOJIONIOBHBIX 30HaX MPH CBApPKE
MaJIOyTJIEPOIUCTBIX CTATIEH?
10. Kakue CTpyKTypHBIE MPEBpAILCHUS MPOTEKAIOT MPU CBAPKE 3aKAIMBAIOIIUXCA
cranemn?
11. Yro moHumaeTrcs o 30HOW TEPMUUYECKOTO BIUSAHUSA?
12. B kakux MeTaJUlax U MoYeMy BO3HUKAIOT XOJOAHBIE TPEIIUHBI?

AN D B~ W

-
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13. YUto cnexyetr NOHUMATh MOJI TEXHOJOTHYECKON MPOYHOCTHIO METajlia B Mpoliecce
(ha30BBIX MPEBPAIEHUN B TBEPIOM COCTOSTHUU?

14. Kakue CymecTBYyIOT TEXHOJIOTHYECKHE MEPbl OOpHOBI ¢ XOJOAHBIMH TpEIIMHA-
MU?

15. Kak mo >KBHBaJICHTHOMY COJCPKaHUIO yTIEPOJa PacCUUTaTh TEMIIEpATypy IO-
JIOTPEBa U3JICTUs TIEpe]l CBapKOii?

16. Kakuie CymecTBYIOT METObI YJIYYIICHUS CTPYKTYPBI U CBOMCTB CBapHBIX COCIH-
HEHU?

17. Ilpu kakoM crioco0e CBapKH IUIaBJIEHHEM HanOoJiee YacTo MPUMEHSETCS TePMO-
00paboTKa CBApHOTO COCAUHEHUS?

18. Kakue nenu npecneayet TepMooOpadoTKa CBApHOTO COCTUHEHUS?

19. B kakux MeTauiax W MpU KaKUX YCIOBHSAX HAOIIOMaeTCs MEKKPUCTAILTATHAS
Koppo3usi?

20. Kakue npyu4rHbI MPUBOJST K MOSIBIICHUIO B METAJLJIE HOXKEBOU KOPPO3HUH?

21. B yem 3akioyaroTcsi OCHOBHBIC TPEOOBaHUS, MPEABSIBISIEMbIE K KOPPO3UOHHOM
CTOMKOCTH CBapPHOTO COCAMHEHUS?

Paznen VI. CBaprBaeMOCTh METAIIIOB

Onpenenenne tepmuHa cBapuBaemoctd o ['OCT 2601. ®duznueckas wim
MPUHIUITHAIBHAS CBAPUBAEMOCTh. BiMAHME NPOIECCOB B3aMMHOW KPHUCTAJUIU3alUN
IIPY CBAPKE JABJICHUEM M IUIABJIEHUEM OJTHOPOJHBIX METAJUIOB M CILUIABOB HA UX CBa-
pHUBaEMOCTb.

Bo3moxHbIE BapruaHThI CBapKH Pa3HOPOAHBIX MeTauoB. [loHsATHE TEXHOJIOTH-
YEeCKOW CBAapMBAEMOCTH MeETaijia, CIOCOOBI ee OIeHKU. TerioBas CBapuUBaeMOCTb,
METAJUTypruyecKkas CBapMBaeMOCTb. BUbI MCHIBITAHWMI METAIIOB IO OIMPEICICHUIO
TEXHOJIOTUYECKOU cBapuBaeMoCTH. OlLlEHKa CBAPUBAEMOCTH PA3JIMUHBIX METAJIIOB.

Tlureparypa: [1, ¢.360-388], [2, ¢.327-412], [13], [15, c.135-136], [19]
MGTOI[I/I‘IGCKI/IC YKa3aHus

HeoOxonumMo ycBOUTh (pU3MUECKYIO CBAPUBAEMOCTh METAJNIOB U CILJIaBOB, CO-
JEPKAIIMX 3JEMEHTHI, 00JaAaroNIe HEOrPAaHUUYEHHON B3aMMHOM pacTBOPUMOCTHIO,
yCIIOBUSI 00pa30BaHMsI CBAPHOTO COCNMHEHUS MPU CBAPKE PA3HOPOIHBIX METAJUIOB C
OTpaHUYEHHON pacTBOPUMOCTHIO. ClenyeT MOMHUTh, YTO BOMPOC O (PU3UUECKOU
CBapMBAaE€MOCTH HE JIOJKEH pacCMaTpUBAThCA MPU CBApKE W3JEIUN U3 OJHOIO U TOTO
K€ MeTajlla, TaK Kak B 3TOM CJydyae HET NPUHLMIHAIBHBIX 3aTPyIHEHHM, Mellaro-
IIMX B3aMMHOM KpHUCTaUIM3alMU MeTaia. B 3ToM ciyyae Junib paccMaTpuBaeTcs
TEXHOJIOTHYECKAsl CBAPUBAEMOCTh JIaHHOI'O METasula. 3HATh MOHATHA METaJulypruye-
CKOH U TEIJIOBOW CBApUBAEMOCTH, YETKO MPEACTABIIATh, KAKUE SIBJICHUS HAJI0 YUUTHI-
BaTh IIPU OLIEHKE CBApUBAEMOCTH (HAIPUMEP, TEIUIOBOM) pa3iIMYHBIX MAaTEPHUAJIOB.
YSACHUTBH METOBI OIIPENEIICHUS TEXHOJOTHYECKON CBAPUBAEMOCTHA METAJLIOB.

Bomnpocs! 11 caMoripoBepku

1. Kak onpenennTs Gu3HUECKYI0 CBAPHUBAEMOCTh METAJLIOB?
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2. YTto HaJ0 MOHUMATh MO/ TEXHOJOTUYECKON CBAPUBAEMOCThHIO METAIIIOB?

3. Kakue nmpouecchl yXyAImamT METAJUTYPrHU4eCKY0 CBAPUBAEMOCTh MeTalia?

4. YTto Ha0 MOHKUMATH IO TEIUIOBOI CBAPUBAEMOCTHIO?

5. TexHOJIOrH4eCKyI0 CBapUBAEMOCTh KaKUX METAJJIOB MOYKHO OLIEHUBATH 110 COJEP-
YKAHUIO B HUX yTJIEPOJa WM 3KBUBAJIEHTY yriepoaa?

OBIIME METOANYECKHUE YKA3AHHKA K BbIIIOJIHEHHIO
KOHTPOJIbHBIX PABOT

K BBIMIOJIHEHUIO KOHTPOJIBHBIX Pa0dOT CTYJAEHTHI JOJDKHBI MPUCTYNATh IMOCIHE
U3YYCHUS COOTBETCTBYIOIIETO pasleia Kypca. B KOHTpoibHON paboTe CTyIeHTHI
JIOJKHBI TIOKA3aTh, YTO OHU BIIOJHE M3YUYWIIH TaHHBI MaTeprai. COBEpIIeHHO HEJlo-
IYCTHMO JIOCJIOBHOE MEPENHChIBAHNE MaTepraia U3 YIeOHUKOB, YUYECOHBIX TOCOOHA.

OTBeThl Ha BOIPOCHI JAOJKHBI OBITh YETKUMH, MOJHBIMHU, C IPUBEICHUEM aK-
KypPaTHO BBIIIOJIHEHHBIX CXEM, Tpa()MKOB, PUCYHKOB U TaOJIMYHBIX JaHHBIX.

Pemenue 3a1a4 JOMKHO COMPOBOXKIATHCS BHIBOIAMU T10 MOJTyUYE€HHBIM PE3YJib-
tatam. Bbi6op k03 puirieHToB, TaOIMYHBIX JTaHHBIX, TAPAMETPOB PEKUMOB CBAPKU
JOJDKEH OBITh 000CHOBAH.

BapuaHT KOHTpOIBHOUM pabOTHI BRIOUPAETCS M0 CyMME ABYX MOCIETHUX Iudp
HOMEpPA 3a4YE€THOM KHUKKHU.

KOHTPOJIBHAA PABOTA
Bapuanrt 1

1. Knaccudukanus cnocod60oB cBapkH, BO3MOXKHbBIE KJIACCU(DUKATMOHHBIE TPU3HAKU
2. OCHOBHBIE TTapaMETPbl TEPMUYECKOTO LIMKJIA CBAPKHU
3. Onpeaenutb MTHOBEHHYIO MTPOU3BOAUTENILHOCTD paciuiaBieHus (I/c) u ko3 u-
LIMEHT PaCIUIaBJICHUS JIEKTPOJAa TUAMETPOM 5 MM Ha HOMUHaIbHOM Toke rpu PJIC
MajnoyraepoaucTou cranu, eciu U,=28 B; n,= 15%; T,= 20°C; D;= 200°C;
A=2.4-102 mm*C-A2%; m= 2,5 mm>-C-A2.

Pacuer npon3BOAUTENBHOCTH PACILIABIEHUS 3IEKTPOIa IPOU3BOAUTH K KOHIY €r0
IUIaBJICHUS, MPUHUMAs BpeMs npoTekanus t= 50 c.

Haiitu ko3 puiirieHT HepaBHOMEPHOCTH TUIABJIECHUS 3JIEKTPO/IA.

Bapuant 2
1. OCHOBHBIE TPUHIIMTTHAIBHBIE TPYAHOCTH, MPEMATCTBYIOIINE YCTAHOBICHUIO MEK-
aTOMHBIX CBSI3€H IPU CBapKe.
2. neanbHble TEPMUYECKUM UK, CTOCOOBI €r0 pean3aluu.
3. PaccunTaTh 10110 y4acTUsi OCHOBHOTO MeTajuia B MeTasuie mBa npu P/C BCThIk
BCrt3kn TonmuHoi 6 MM 3JEKTPOIOM AUAMETPOM S MM HO HOMHHAJILHOM TOKE, €CJIH
koa(dpuIeHT HariaBku cocTaBisieT 9,5 r/A-4, a ckopocTh cBapku — 10 m/4.

Bapuant 3
1. O6Gpa3oBaHue CBApHBIX COCAMHEHUH MPU CBAPKE JIaBIICHUEM. XapaKTep YCTaHOB-
JICHUSI MEKATOMHBIX CBSI3€H MPU CTHIKOBBIX CITOCO0AaX KOHTAKTHOM CBApPKU COMPO-
THUBJICHUEM U OIJIABJICHUEM.
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2. CnocoObl BO30YXAEHUS AYTH MPH CBapKe IUIABSIIIMMCS U HETUIABSIIIIMMCS 3JIEK-
TPOJOM.

3. Onpeaenuts MI01IAb HarIaBky npu ceapke B CO, npoBosiokoi guamerpom 1,6
MM, €CIIU CKOPOCTh ee nmojaayun — 450 m/4, BennunHa Toka — 380A, CKOpOCTh CBapKU —
24 m/4, a koapdurment noteps — 10%.

Bapuant 4
1. XapakTep yCTaHOBJIEHUS] MEKATOMHBIX CBSI3€UM IPU TOYEYHOM M IOBHOM KOHTAKT-
HOW CBapke.
2. ®uznyecKkue yCcioBUs BOSHUKHOBEHUS U YCTOMYMBOIO CYILIECTBOBAHUS CBAPOYHOU
JyTH.
3. Onpeaenutb HEOOXOAUMOCTb MOJOTPEBA TABPOBOI'O COETMHEHHUS TOIIIMHON
12 mMm u3 crammu 15XCH/, ecnu ipu cBapke B CO, BennunHa Toka coctabisieT 280A,
HanpspKeHus Ayru — 26B, ckopocTh cBapku — 30 M/4, a [OMycTHUMasi CKOPOCTh OXJia-
XKaeHus coctaBisieT oT 2 1o 9°C/c.

Bapuant 5
1. XapakTep oOpa3oBaHMs CBAPHOTO COEAMHEHHUS ITPU XOJIOIHOM CBapKe.
2. Buapl sMuccuu B CBApOYHOU JIyTeE.
3. Kak u3MEHUTCS CKOPOCTb OXJIAXKICHHSI METAJIJIa, €CJIN IIPU HAIUIABKE BAaJIMKA HA
ctasib 30XI'CA TOMMKUHON 25 MM IPUMEHUTH MOJAOTPEB METAILIA MEPE]] CBAPKOIA.
Pexxum cBapku: Tok ayru — 250A, HanpsbkeHue nyru — 26B, ckopocTb
cBapku — 24 m/4. Temnepatypy npeaBapuTeIbHOIO MOJA0IPEBa pacCUYUTATh MO SKBU-
BAJICHTY yTJIEPOJA.

Bapuant 6
1. XapakTep ycTaHOBJIEHUS MEKATOMHBIX CBSI3€U MPH CBAPKE IJIABIICHUEM.
2. Buabl noHU3A1MK Ta3a B MEXAIIEKTPOIHOM MMPOMEKYTKE MPU CBapKe.
3. PaccunTaTh MOIHBIN TETJIOBOM K.I1.J. MPOIJIABJICHHS IPU aBTOMAaTUYECKOUN CBapKe
o1 (pJIFoCOM MasIOYTIEPOAUCTON CTaIN TOMIIMHONM 10 MM BCTBIK Ha CIIEIYIOIINX pe-
*umax: BennurHa Toka — S00A, Hanpsbkenne nyru — 30B, ckopocth cBapku — 36
M/4.

Bapuant 7
1. XapakTep ycTaHOBIEHUS MEXKATOMHBIX CBSI3€M PU CBApKE IIABJIICHUEM Pa3HO-
POIHBIX METAILJIOB.
2. ®u3nvecKue NpoLecChl U 3HEPreTUUECKUE PEe0Opa30BaHusl B KATOJHOM 001aCTH.
3. Onpenemuts pexkuMm PJIC, ato6s1 mpu ckopocTu cBapku 10 M/4 1 kareTe miBa
6 MM B cBapHOM coenuHeHun u3 ctanu 35XI'CA obecreuuTs ONTUMANBHYIO CKO-
pOCTh OXJaxkaeHus, paBuyto (2,5 — 6,0)°C/c. HamnaBka Ha TUCT TOJIIIMHON 26 MM.

Bapuanr 8
1. Bunapl cBapku, OTHOCSIIMECS K TEPMUUECKOMY KIIACCY CBAPOYHBIX IIPOIIECCOB.
2. Pa3HOBUHOCTHU MPOLIECCOB MEPEHOCa METalIa Yepes AyTy.
3. Onpenenutsb JIUTEIBHOCTH TPeObIBaHMS METAIIa pu Temiiepatype 6oisee 900°C
JUTS y9acTKa, TPUJIETAOIIEr0 K TMHUH CIJIABJICHUS, IPU aBTOMAaTHUECKOHN CBapKe
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o1 (hJIFOCOM BCTHIK CTasM TONMHOMN 12 MM npu Toke 600A, Hanpsoxennn 38B,
CKOpPOCTH cBapku — 48 M/4., HauanbHOU Temnepatype uzaenus — 20°C.

Bapuant 9
1. TexHonmornyeckue pazHoBHIHOCTH npouecca JIIIC.
2. ®u3nyecKue NpoIecchl U SHEPreTHYecKre npeoOpa3zoBaHusl B CTOJIOE IyTH U B
aHOIHOM 00JIacTH.
3. Onpeaenutb CKOPOCTh MOJAYH JIEKTPOAHON MTPOBOJIOKU AUAMETPOM 1.2 MM 1ipu
nojgyaBToMaTuueckom cpapke B CO; cranu, eciu BeanunHa Toka coctapisieT 300A,
HanpsbkeHus ayru — 30B, k.11, HarpeBa aniekTpona xyroi — 25%, temreparypa
HarpeBa 3JIEKTPOJIa B BbUIETE MpoTeKaromuM TokoM — 900°C.

Bapuant 10

1. Buasl cBapku, OTHOCAIIMECS K TEPMOMEXAHUUECKOMY KJIaCCy CBAPOYHBIX MPOIIEC-
COB.
2. llenn u ciocoOBI cO3/1aHUs YIIPABISIEMBIX (HOPM MEPEHOCA METAIIa Yepe3 TyTH.
3. PaccunTaTrh Benmu4HMHY K.I1.JI. CBAPKHU, €CIIH MPHU CBAPKE MO (IFOCOM MaIOyTIepO-
JUCTOM CTajX TOJIIMHONW 6MM BCTBIK 3HaueHHE Toka cocTtaBiisgeT 300A, HanpsoKeHUE
nyru — 30B, ckopocTh cBapku — 36 M/4, a K03 (UIIMESHT HAILJIABKH —

12 1/A-q.

Bapuant 11
1. 3a cuer KakuX MPOLECCOB NPOUCXOJIUT YCTAHOBIIEHUE MEKATOMHBIX CBA3€H NpH
TEPMOMEXAHUUYECKOM KJIaCCE CBAPOUHBIX MPOLECCOB?
2. Kak 1 ¢ KaKuMH LEIIMU MOKHO PETYJIMPOBATh TEPMUYECKHUM LIUKIT CBAPKU ?
3. PaccumnraTh momans metamia msa npu PJIC anekTpoaom quaMeTpoM S MM Ha
HOMMHAJIbHOM TOKE CO CKOPOCThIO 12 M/C, ecii BCTBIK CBAPUBAIOTCS TUIACTUHBI TOJI-
IMHOM 6 MM, a KO3 UIIUEHT HaIJIaBKU paBeH & T/A d.

Bapuant 12
1. Xapakrep ycTaHOBJIEHUS MEKXATOMHBIX CBSI3€H MPHU CBAPKE TPEHUEM.
2. HeoO6XoauMOoCTh U IyTH CHUKEHUSI CKOPOCTU OXJIAXKACHUS MIPU CBapKe YIiIepoau-
CTBIX U HU3KOJICTUPOBAHHBIX CTaJCH.
3. OnpenenuTs MIOMAAs MeTaJlIa mBa Mpu cBapke B CO; cTalid TOJIUHON 8 MM
BCTBIK IPOBOJIOKOM AuaMmeTpom 1,6 Mm. PexxuM cBapku: BennunHa Toka — 380A,
HarnpspbkeHue — 34B, ckopocTh cBapku — 24 M/4, KO3 HUITMEHT HAIJIABKU —
15 r/A-u.

Bapuant 13
1. TexHOonOrMYECKUE PA3HOBUAHOCTH TYTOBOM CBAPKHU.
2. Kak BiusieT BBEJIHUE JIOMOJHUTEIBHOTO MeTallJIa (B BUJIE JKEJIE3HOTO MOPOIIIKA,
pyOJIEeHOM WK CIJIONTHOW JOTIOJHUTEIHHOU MPUCA0YHOM MPOBOJIOKH) B CBapOU-
HYIO BaHHY Ha T€OMETPUIO CBAPHOTO IIBA, K.I1.J1. HAIIJIABKUA U NPOILIABJIICHHUS, €CIIA HE
U3MEHATH PEKUM CBAPKH?
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3. Bei6pats pexum cBapku B CO, cTany TOMIUHON 8 MM, 00€CTIeUNBAIOIIHIA TTOJTY-
YeHHe KaTeTa MBa 6 MM MPU CKOPOCTH CBAPKU 25 M/Y4 M CKOPOCTHU OXJIAXKIACHUS HE
oonee 12°C/c. Koapdunuent Hamnasku 15 r/A-u.

Bapuanr 14
1. ®usnueckas (MPUHLMIIKAIBHAS) CBAPUBAEMOCTh METAIIJIOB.
2. Kak noBiusieT BBEJEHUE MIETOYHBIX WU IIEJIOYHO-3€MENBHBIX AJIEMEHTOB HA
IIPOU3BOJIUTEIIBHOCTh CBAPKH, €CJIM BEJIMYMHA TOKA U JUIMHA AYTH OCTAIOTCS MPEXK-
HUMU?
3. Kak noBnusieT nmpeaBapuTeabHbIi mogorpes craiu 35XMA (TemnepaTypy 1moji0-
rpeBa ONPEAEIUTD 110 SKBUBAJICHTY yriepoja) TONIHUHON 20 MM Ha JUIMTEbHOCTh
npeObIBaHMs METAJlJIa IPU TEMIIEPATYPe MHTEHCUBHOI'O POCTa AyCTEHUTHOTO 3€pHa.
Caapka py4Hasi 1yroBasi JIEKTPOJAOM JUaMETPOM 4 MM Ha HOMUHAJIbHOM TOKE CO
CKOPOCTHIO 12 M/4.

Bapuant 15
1. DHeprus akTUBaLMK: IOHITHE, €€ BUJIBI.
2. Cnioco0OsbI epBOHAYAIBHOTO BO30YKACHUS AYTH MPU CBApKE IUIABSIIIIUMCS U HE-
IJIABALIMMCS IIEKTPOAOM.
3. Kak uzmenurcs Bennunna 3TB nipu cBapke noa ¢urocom cranu 12X 1M tonmm-
HOM 30 MM, €CJIM IPUMEHUTD MPEIBAPUTEIIBHBIA U COITYTCTBYIOLIUM MTOAOTPEB, BEJIN-
YUHY KOTOPOTO ONPEIEIUTD 110 SKBUBAJICHTY yIiiepoa. PexuM cBapKu: MpoOBOJIOKa
auaMeTpoM 3 MM, BenimunHa Toka — 400 A, Hanpsiokenus 32B, ckopocTh cBapku — 42
M/4.

Bapwuant 16
1. IIporiecc 06pa3zoBaHus CBAPHBIX COSAMHEHUH MPU CBapKe TPEHUEM. XapaKTep
YCTaHOBJICHUSI MEKAaTOMHBIX CBSI3EH.
2. TemnnoBbie XapaKTEPUCTUKN CBAPOUHOMN AYTH.
3. BoiOparh pexuM cBapku (quaMeTp JIEKTPO/Ia, TOK U HANPsDKEHHE TyTH, TeMIlepa-
Typy H0JIOrpeBa), KOTOPbIN Obl 00eCIeuns MOJyUYeHUe CBAPHOTO COSTMHEHUS U3 CTa-
mu 30XM 6e3 TpelyH, eciiu KpUTUUecKas cKkopocTth oxnaxaenus 17° C/c, ckopocTsb
cBapku — 18 M/4, karet mBa — 6 MM, KO3 GUITMEHT HAIJIaBKU — 15 1/A -4, ToJIMHA
MeTtaia — 20MM.

Bapuant 17
1. TepMuueckast noHu3zanus raza. IHPeKTUBHBIA NOTEHLIMAT HOHU3ALUY, €TO BIINS-
HUE Ha TEMIEpaTypy cronda ayru.
2. HeratusHsble miporieccsl, npotekatomue B 3TB npu cBapke cTanei miaBjIeHUEM.
3. Onpenenutb K03G(HUIMEHT HAIIABKU U K.I1.J. CBAPKU IIPU aBTOMATHYECKOM CBap-
ke ctanu B CO, MpOBOJIOKOI THAMETPOM 2 MM, €CJIM BEJIMYMHA TOKA COCTABIISET
400A, Hanpspkenue n1yru — 35B, ckopocTh cBapku — 24 m/4, TUIOIIA/1b HAIUIABKHU —
0,32 cm?, mpomnasnenus — 0,60 cm?.

Bapuanr 18
1. TexHoNOTMYECKNE PA3HOBUIHOCTH JYTOBOW CBApKHU.
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2. CriocoObl pacyETHOTO U SKCIEPUMEHTAIIBHOTO OINpeIeNICHUs TIONIAeH HAIJIABKU
U TIPOTUIABJICHUS MPHU 3aJJaHHBIX PEKUMaX CBapKHU.

3. OnpeaennuTh WUPUHY y4aCTKa MOJHOM 3aKaJIKU IPH CBapKe BCTHIK cTanu 20 To-
IIMHOW 6 MM B YTJIEKHCIIOM T'a3€ Ha CIECIYIOUINX PEXUMAX: THAMETP

anektpoaa — 1,4 mm, BenuuuHa Toka — 260A, HanpsbkeHue ayru — 26B, ckopocThb
cBapku — 15 m/u.
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JlabopaTtopHblie padoThI IO AMCUMILINHE
«Teopun cBapOYHBIX MPOLIECCOB)»

1.13ydeHue qyroBoro paspsga MEXIy YrOJIbHBIMU 3ICKTPOIaMU

[{ens paboThI:

3HAKOMCTBO C IyTOBBIM Pa3psioM, €T0 CTPOCHHUEM.

OBnazicHNE METOIMKOW CHATHS CTATUYECKHUX XapaKTEPUCTHUK DJICKTPUUECKON AYTH.

2. HccnenoBaHue 3J1aCTUYHOCTA CBAPOYHOM TyTH

[{enb pabOTHI:

N3yunTh METOAUKY ONPENCICHUS JIACTUYHOCTHA CBAPOYHOM JTyTH.

OrnpenenuTs BIUSHUE KOMIIOHEHTOB 3JIEKTPOIHOIO MOKPHITUS ((Iiroca) Ha 3IacTUy-
HOCTbh CBAPOYHOM JIyTH.

Onpenenuts BIUSHUE JJIEKTPUUYECKUX IMAPAMETPOB CBAPOYHOWM ILIEMU HA 3JIacTUY-
HOCTb CBAPOYHOM JIyTH.

3. Onpenenenne 3pPEeKTUBHON TEMIOMOIIHOCTH CBApPOUYHBIX MCTOYHHMKOB TEIlIa Ka-
JIOPUMETPUYECKUM METOA0M

[{enb paboOTHI:

OBnazeTb METOIUKON ornpeaeseHnus 3PPEeKTUBHON TEMIOMOIIHOCTH CBAPOYHBIX HC-
TOYHHMKOB TEIIa KAJIOPUMETPUUECKUM METOJIOM.

Boruncnuts 3QpPpeKTUBHBIN K.11.1. POLEcca HarpeBa U3ENHs IPU CBAPKE.

BbIICHUTH IPUYMHBI, BIUSAIOIINE HAa BETMYMHY 3()PPEKTUBHOTO K.I1.11.

4. UccnenoBanne NpOIUIABICHUS U3IETUA IIPU JyTOBOU CBapKe

[{ems paboTHI:

OBnazneTs METOIUKOHN OIpeneseHHs] pacueTHOTO M 3KCIEPUMEHTAIBHOIO TepMUYe-
CKOTO K.II.J. IIpolecca MpOIUIaBIeHUs, MIOMAAeii NpoIulaBieHus U HariaBku. M3y-
YUTh BIMSIHME MapaMEeTpPOB peXUMa CBApPKU Ha MPOU3BOJAUTEIBHOCTh HAIUIABKU U
IPOILIABJICHUS.
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