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I. Ileas padoThbI

OByageTh METOJIUKOW OMNPEAEJICHUS] pAaCYETHOTO M AKCIEPUMEHTAJIb-
HOI0 TEPMHUYECKOTO K.I.J. IPOollecca NPOIIaBICHUS, MIOAJICH MpOIiaB-
JICHUsS W HalulaBKU. M3yduTh BIHWSHHME IapaMETPOB peXHMMa CBapKd Ha
MPOU3BOJUTEIBLHOCTh HAIUIABKH U MPOILIABJICHHUS.

I1. O0mue moJ1oKeHus

[Ipu cBapke (WM HaIJIaBKE) IJIABSIIMMCS 3JIEKTPOJIOM HApSAYy C
IJIABJICHUEM HJIEKTPOJHOIO MeTajula MPOUMCXOJUT paciuiaBieHue (mpo-
TUIaBJICHUE) HAa HEKOTOPYIO IIyOMHY OCHOBHOrO MeTaiuia. CBapHOW IIOB
o0pa3zyeTcs 3a CYET CMENIMBAHUS MPOIUIABIIEHHOTO OCHOBHOI'O U PacCIlIaB-
JIECHHOTO 3JEKTPOAHOr0 MeTayuioB. [Ipy HaruiaBke BalliKa HA IUIACTHUHY
BBIJICJINTh KaXJIyK COCTaBHYK) YacThb B METAJUIE 1IBA OYEHb IPOCTO:
HAIUIaBJICHHBIA METAJI COOTBETCTBYET BAJIIMKY, PACTIOI0KEHHOMY HAJ TO-
BEPXHOCTHIO OCHOBHOTI'O ME€Tasla, MPOIUIABJICHHBIN — HUXKE 3TOU MOBEPX-
HOCTH (cM. puc. 1)
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6AIUK HUE IIBA HAJIOXKUTh TI€O-
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B monepeyHoM cedyeHuH 1I0B (HAIJIABJICHHBIM BaJIMK) XapaKTepHU3YeT-
CA CIICAYIOIINMHU MapaMeTpaMH:

g —  BBICOTA YCUJICHUS LIBA;
e —  IIMpUHA 11Ba (BajuKa);
a —  iyOuHa OpoIUIaBJICHUS;
gi —  BBICOTA MPOILIABA;
el —  IIHMpHUHA NPOIIaBa;
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— OTHOCHUTCJIbHAsA TJIY6I/IH3, IMPOILIABJICHUA,

— ko3 uiueHt Gopmal 111Ba;
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— K02 UITHMEHT TTOIIACH.

O0603HaYeHUs BBHICOTHI YCUJICHUS I1IBA, IIMPHUHBI 1IBA U TIIYOUHBI MPO-
maBiaeHud B 'OCTax Ha KOHCTPYKTUBHBIE 3JIEMEHTHI IBOB CBAPHBIX CO-
eMHEeHUI TpUHITO 0003Ha4aTh (¢ 1968 r.) COOTBETCTBEHHO CHUMBOJIAMU g,
e, a. Ciaexyer UMETh B BUY, YTO JO 3TOr0 MEpPUOJa YCUIICHHE IIBa 000-
3HAYAJIOCh CUMBOJIOM A, IIMpPWHA 1IBa — B, TiiyOMHa nporuiaBieHus — H.
Otn 0603HaueHus (A, B, H) MOXHO JOBOJBLHO YacCTO BCTPETUTH B CBApOU-
HOM snuTeparype (B T. 4. B y4eOHHMKaX U Y4EOHBIX MOCOOHUAX IO KypcCy
«Teopust cBapOYHBIX MPOLIECCOBY).

Bce pa3Mmepsl 11Ba 3aBUCAT OT peKUMa U YCIOBUK cBapku. s mpa-
BUJILHOT'O BBIOOpA peXrMMa CBApKH, 00ECIIEUnBAIOIIET0 TPeOyeMble pa3me-
pel U QopMy IIBa, HEOOXOAUMO 3HATh 3aKOHOMEPHOCTH, CBS3BIBAIOILINE
OCHOBHBIE MAPaMETPhI PEKMMA C BAXKHEUIIMMH XapaKTEpUCTHKaMU IIIBa,
KOTOPBIMU SIBJISIFOTCS ILJIOIIAIM HAIUIABKU W MPOIUIABJICHUS U UX OTHOIIE-

o F, np
HUE, T. €. KOdP UITMEHT Iomanen ——.

H
N3 Bcero MHOroo0pa3usi CBapHbBIX IIBOB MOKHO BBIJICIUTD JIBE Kpaii-
HUE TPYIIIBL:

A. IIIBwI, 0OpazyeMble MPEUMYIIECTBEHHO HAIJIABJICHHBIM METAJIJIOM, Y

KOTOPBhIX KOA(DPUUHMEHT TJI0-
N
N

manae  ONMM30K K  HYJIIO;
HampuMep, CTHIKOBBIE IIBBI C ~t\
Pa3BUTON pa3ieNKoO KPOMOK 77 N ;
(puc. 2, a) ¥ YIJIOBBIE MIBBI O€3 M
pasaenaKku KpoMok (puc. 2, 0).

[Ipu cBapke Takumu IIBa- a) 0)
MU HYKHO BBIOpaTh pEKUM, Pyuc. 2
oOecreunBaromil  OOJIBITYIO ue.

BC/IMUYWHY IUIONIaAW HAILJIABKW IIPpU MaJIou omaan MmpoIuviaBJICHUA. H3-
JIMIDHEC NPOIIaBJICHUC HE NACT IMOBBILICHHUA ITPOYHOCTH, a 6YI[€T cHoco0-
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CTBOBATh JIUIIIb YBEIWYEHUIO OCTATOYHBIX HANPSHKECHUW B COCUHEHUU U
MPUBEAET K HElEJIecO00pa3HOMY pacXojly TeIula Ha HEHYKHOE pacIjiaB-
JIEHWE OCHOBHOT'O MeTaJljia.
b. IlIBbI, oOpazyemble MPEeUMYIIECTBEHHO MPOILJIABICHHBIM OCHOBHBIM
METaJUIOM, Y KOTOPBIX KOA(PUIMEHT IUIOoNIaJAci BeChMa BEJIHWK; HaIlpH-
Mep, CTHIKOBBIC IIBBI 0€3 pa3AeiKu KpoMoK (puc. 3, a) U YIIOBbIE IIBHI C
MaJIbIM KaTE€TOM M TJIyOOKHM MHporuiaBiieHueM (puc. 3, 0).

[Ipyu cBapke TakKMMM HIBAMHU PEXKHUM JOJHKEH 00ECTICUUTh OOJBIIYIO

\Q IUIOIAAb TMPOIUIABJICHUSA TP
N

) MaHOﬁ iomraan HaHHaBKI/I, T.
o

7 A €. YJIOBJIETBOPSATH TpeOOBaHU-

AM, HPOTUBOIIOJIOKHBIM TEM,
KOTOpPBIC IIPCABABIAIUCL B

% RS

a) 6) NpeabIyLIEM ClIyYae.
IIpu BBIOOpPE pexuma,
Puc. 3 00€CIIEYMBAIONIETO MaKCH-
MaJbHYI0 MPOU3BOJUTEIBLHOCTh CBAPKHU, UCXOAST U3 CIEIYIOUINX 3aKOHO-
MEPHOCTEN.

HpOI/I3BO,Z[I/IT€JII>HOCTI> nmponecca HalNIaBKU CBsA3aHa C INIOMMAaAbRO
HaIllIaBKHM COOTHOILICHHUECM

g =y VF,, (1)
rje
g« —  MTHOBEHHas MPOM3BOJUTEIBHOCTH MPOIECCa HATUIABKH, T/C;
V°  —  CKOpOCTb CBapKH, CM/C;
Y  —  yIeNbHBIM BEC METajIa, I/CM°.
Orcrona
£ 8 @
V.y
C npyro# CTOpOHBI, U3BECTHO, YTO
g, = oy 'I() , (3)
3600
rae
o, —  KoddduimeHt HanaaBku, I/(A-4);
I, —  CBapOYHBIN TOK, A.
[Toncraisist 3HAUeHUE g, U3 Gpopmysl (3) B hopmyny (2), moaydum
_ ol 4)
" 36007V



CrnenoBaTenbHO, IUIONIAJb HAIJIABKM MOXHO YBEJIMYMBATH 3a CUET
MPUMEHEHHUSI OOJIBIINX BEJIWYUH CBAPOYHOI'O TOKA WJIM TaKUX CIOCOOOB
CBapKH, KOTOpbIe 00€CEUNBAIOT BHICOKOE 3HAYCHUE Y/EIbHOW MPOU3BO-
JTUTETLHOCTU HAIJIaBKU, T. €. Kod(duimenra HaminaBku. Hampumep, ko-
3O PUIMEHT HAIUIAaBKUM MOXHO MOBBICUTH, €CJIM BBECTH B COCTaB JJICK-
TPOJHOTO MOKPBITHS KEIE3HBIN MOPOIIOK.

Ha nporuiaBieHne OCHOBHOTO METaNlIa PACXOAYETCS TOJbKO YacThb
3(pheKTUBHOM TEMIOBOM MOITHOCTH ¢,. OCTajlbHOE TEIIO 3aTpauynBaeTCs
Ha MEPErpeB BaHHBI PACIUIABIEHHOIO METAJIJIA BBIIIE TEMIIEPATYPHI I1aB-
nenust T,;, ¥ HA TOJAOTPEB OKPYKAlOIe MacChl OCHOBHOI'O MeTasuia (OKo-
JIOIIIOBHOM 30HBI).

TepMmuuecku K.I.J. IpoLEcca MPOIUIABICHUS BBIPAXKAET OTHOIIEHHUE
TEIUIOCOAECPKAHUSI OCHOBHOTO METaJlIa, MPOIUIABJIEHHOTO 34 €IUHUILY
BpeMeHH, K 3P(HEKTUBHOMN TEIJIOBOM MOIIIHOCTH UCTOYHHUKA TEILIA;

_ V'an'y'Sng (5)
e = >
qu
rae
F,, —  IUoOIanb MpOIIaBJIE€HHs, CM>;
S.  —  TEIIoCcoJep;KaHhe pAaCIUIaBIIEHHOTO MeTajuia Ipu 7Ty, BKIIIO-

YaloIee CKPhITYIO TEIIOTY IJIaBJICHHMS, Kajl/T.
N3 BIpakeHUs (5) MOKHO ONPEICIIUTD IUIOIIA/Ib TPOTIIABICHUS:

_ 4y _ o du (6)
np =my - 17 )
7S,V V
rIe
1 o4
my; = ——— — IIOCTOsIHHAas, 3aBUCAIIas OT TCHHO(l)I/IBquCKI/IX CBOUCTB MC-
V- Sn/z
TaJla.

[Lnomanes OpomaBiaeHUs 3aBUCUT OT MOTOHHOM SHEPTUU q7“ U Tep-
MHYECKOI0 K.IL.J. #;. BelnuuHa 7, pa3nuyHa U MOKET U3MEHSTHCS OT HYJIS
10 OpeaeabHoro 3HaueHus 0, 458 (pu HamlaBKe BajMKa HA MACCHUBHOE
uzaenue) uim 0, 484 (pu cBapke TOHKUX JIMCTOB BCTHIK).

[[IBbl THMA b SBASIOTCS NPUHLMIIMAIBHO 00JIe€ YIKOHOMHUYHBIMHU Kak
0 PacXojy AJIEKTPOJHOTO METAIIJIA, TAK U MO TPYIO0EMKOCTH.



TepMudecKur K.I1.J. Mpolecca MPOIUIABICHUS #]; MOXHO ONPEACIUTh
ADKCIEPUMEHTAIBHO IyTEM W3MEPEHHs IUIOMAAW MpOIUIaBleHUus F,, u
MI0JICTAHOBKH IMOJIY4€HHOM BEIMYUHBI B hopmyiry (5).

[Ipu cBapke BCTBIK TOHKUX IUIACTUH 3a OJUH MOPOXOJ| BEIUYUHY 7]
MO>KHO BBIYHCIIUTH MO YpaBHEHUIO (7):

59494  1,6737

expe, &
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S'un = p-Sna, JTok/cM3.

[Ipy HamTaBKe BallMKa TEPMHUYECCKHUM K.II.JI. IIPOIJIABIICHMUS #; 3aBUCHT
OT mapameTtpa &3 (CM. puc. 4)

n = exp| — ~710,14-107° |, (7)
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I11. PaGouee 3amanue

1. PaccuurtaTh 4MCICHHBIE 3HAUYEHUS IUIOIIAQJACH HAIUIaBKU F),, MpO-

F
L\ n
naBiaeHus Fp, TEPMUUECKOTO K.ILJI. 7, U KO3 PullMeHTa miomnaaeu P

H
JJIA TPEX PAa3JIMYHBIX PCKMMOB HAIJIABKU BAJIMKOB Ha IIJIACTHHY.

an
2. OnpenenuTh dKCIEPUMEHTAIBHO BEIUYUHBI Fy, Fyp, 11, U 7 co-

OTBETCTBYIOIINE 33 JaHHBIM PEKMMaM HaIlJIaBKU.

3. ConocCTaBUTh PACUETHBIE U SKCIIEPUMEHTAIIBHBIE JTAHHBIC, YCTAHO-
BUB BEJIMYHUHY U XAPAKTEP PACXOXKIACHUMU.

4. ITocTpouTts rpavky 3aBUCUMOCTEN NTapaMETPOB IIBA OT 3aJIaHHBIX
PEXMMOB HaIUIABKH.

5. BbIsBUTH BiusiHUE (DAKTOPOB peKHMMa CBapKW Ha MCCleayeMble Xa-
PAKTEPUCTHKU IIBA.

[Iprmeuanue: pexUMbl HaIJIaBKY 3aaK0TCS ITPENOIaBaTEIIEM.

IV. ObopynoBanue, npuOOPbI 1 MATEPUAJIbI, HEOOXOAUMBbIE 151
BbINIOJIHEHH S PA00THI

1.  CpapouHblii aBTOMAaT C UCTOYHUKOM IMUTAHUS U H3MEPUTEIIb-
HBIMU IPUOOpPaAMH.

Cexynaomep.

[ITaHTE€HIUPKYIb.

JIlunerika cranbHasl.

Haxxnaunoe Tounio.

HoxoBka mexanunueckas.

PeakTuBbl 1151 TpaBIeHUS MaKpOULIU(OB.
OO0pa3i1ipl CTaJIbHEIE.

Knetima cranbhbie (1iudpoBbie).

Kanbka 1 MUJUTUMETPOBKA.
[IInudoBanbHBIM CTAaHOK.

meYXXNAN R LD

ek

V. Xoa padoTnbl

1. BpaucianTh 3HaYEHNUS] TEPMUYECKOTO K.I1.JI. IPOTUIABIICHUS 7]
JUTSl 33IAaHHBIX PEKUMOB cBapkH. [Ipu pacueTe MOXKHO UCMOIB30BATH Clie-
IOYIOINE TaHHBIE:



ko> duimenT TemmepaTypornposoasoctu cramu a = 0,.08 cm?/c;
00BEMHOE TEIIOCOIePKaHNE PACIIABIICHHON CTalIn

Sz = y-Sun = 10530 JTx/cm?
[Ipu onpeneneHun TEPMUYECKOTO K.11.J1. POIUIABJICHUS 1)¢ 110 rpadu-

Ky (puc. 4) 3HaueHUE OTHOCUTEILHOW TITyOUHBI TPOTLIaBICHUS % 3a7aeT
MIPENno1aBaTeNb.

2. Paccuurarh nis 3agaHHBIX pexXuUMOB F),, ), koahpuiment

o F, np
Iomaged ——.

H

[Tnomaas nporutaBienus £, v MI0IMaAb HAIJIABKH F), OTIPEIENsTh 110
dbopmynam (4) u (6).

3. [Ipou3BecTn HaIMIaBKy BAJIMKOB Ha MJIACTHUHBI, IPEIBAPUTEIIb-
HO TT0A00paB 3a/IaHHBIN PEXKUM CBAPKH.

JlommyckaeTcs HarlaBKa HECKOJIBKUX BATMKOB Ha OJIHY TUIACTHUHY C
00s13aTeTLHBIM OXJIAXKIEHUEM IUTACTUHBI 0 KOMHATHON TeMITepaTyphl O0-
CJie HaJIOKEHUS MPEAbITYIIEro BajluKa.

4. M3roToBUTHh MakpOILIM(BI U ONIPEACIIUTH MapaMeTPhl BAJIUKOB.

OxJIauTh IJIACTUHY C HAIIABIICHHBIM BATMKOM. Pa3pe3ars miacTuny
Ha MEXaHWYECKOW HOXKOBKE TOTIEPEK BaJIUKA.

OTnumdoBaTh MOBEPXHOCTh Pe3a Ha HAKIAYHOM TOYMIIC U HAXKIad-
HOM Oymaroil. [TpoTpaBuTh UM} U BHICYLIUT.

Hanoxuth Ha i KaabKy U TOHKHM KapaHanoM oOBECTH Ha
KaJIbKe TPAaHUIIBI 30H MPOIUIABJICHUS U HaIUIaBKU. HalmoXuTh KalbKy Ha
MUJUTUMETPOBKY M BO3MOKHO TOYHEE TOJICUUTAThH MO KJIETOYKAM TUIOMIATN
MIPOTUIABJICHUS U HAIJIAaBKHU.

5. O6paboTath pe3yJabTaThl ONBITOB.

[To momy4eHHOMY SKCIIEPUMEHTAIBHO 3HAYEHUIO TUTOIIAH MPOTIIaB-
neHus F,, onpenenuTs TEpMUYECKUAN K.I1. /1. IPOIUIABJICHUS 7;, BOCIIOJIb30-
BaBIIUCh Gopmyion (5). B popmyny moacTtaButh pakTrudeckure 3HaAUCHUS
CKOPOCTHU CBapKH V U TETIOMOIIIHOCTH .

BreraucanTs k03 GUIIMEHT IUIoIIaaeH Mo SKCIIepUMEHTATLHBIM JaH-
HBIM.

Pe3ynbTarhl pac4eTOB M SKCIIEPUMEHTOB OPOPMHUTH B BUJIC TPadUKOB
B COOTBETCTBHH C paOOUNM 3aJIaHUCM.

KoOpAuHATHI SKCIIepUMEHTAIbHBIX TOueK (4 e 1, V) 6epytcs no

(1)aKTI/ILIeCKI/IM JaHHBIM OIIbITa, 4 HE 11O 3a1aHUIO.



B cirydae 3aMeTHOTO pacx0XKACHUS PaCUCTHBIX U SKCIIEPUMEHTAIBHBIX
KPHBBIX BBICKA3aTh COOOpaKEHUS O IPUINHAX ITOT'0 PACXOKICHHS.

3anuch pe3yJbTaTOB PACUETOB M AKCIEPHMEHTOB MPOHU3BOAMTH IO
caeayroiei gpopme:

Howmepa onbiToB

HaumenoBaHue BeIMYMH U Ia- 1 2 3

aMCTPOB
P P Pacu. | Okcn. | Pacu. | Dkcn. | Pacu. | Dkcerr.

Hanpsixenue nyru, B

Tok myru, A

OddexTuBHas TENIOMOII-
HOCTb ¢, JIK/C

CKOpOCTh CBapKH, CM/C

[ToronHas sHEprus q7”, JIx/cm

Kpurepuii pexnma &3

[T1omaas HarUIaBKU, CM?

ITnonaae NpOIIaBICHUS, CM?

Koadhduument nnomanei

Tepmuyueckuu K.I1.J. TPOILJIaB-
jeHus, %

VI. Texuuka 60e30macHOCTH

[Ipu BbIMOJSHEHUU PAOOTHI CIIETYET CTPOro COOJIIOATh O0IIME MPaBu-
Jla TIOBEJICHUS B JTaOOpaTOPHUH U MPaBHIIa TEXHUKH O€30MIaCHOCTH IIPH pa-
00T€ C IEKTPUIECKUM U CBAPOUYHBIM 000PYJOBAHHUEM.

VII. Bonpocsl 1151 caMONIpOBepPKHU

1. YUto takoe ko3dpuureHT hopmel mBa?

2. Kak BbIpa3uTh 4epe3 OCHOBHBIE TapaMeTpPhI 11BA OTHOCUTEIBHYIO
rJIyOUHY TPOILIABIICHUS ?

3. Uto npexacTaBisgeT coO0i TEpMUUYECKUH K.I1.J1. POIIABICHUA?

4. Kak no u3BECTHBIM BEJIMUUHAM TOKa U KO3 PUIIMEHTA HAIJIaBKU
ONpe/IeTUTh MTHOBEHHYIO IPOU3BOJUTEIBHOCTh HAIJIABKHU ?

5. Yrto takoe 3(ppeKTUBHAS TOTOHHAS SHEPTUSI?




6. [To kakuM ypaBHEHHSIM MOHO PAacCUUTATh IUIOIAAN HATUTABKH U
MIPOTLIABJICHHUS, 3HAsI PEKUMBI CBAPKHU U TETIOPU3NUESCKHE CBOWCTBA Me-
Taja?

7. B kakux enuHHUIAX MPU pacyeTax IMOJICTABIISIIOT B ypaBHEHUH (4),
(5), (6) ckopocTh CBapKu?

8. B xakux equHHIax u3MepseTcs KodPpUIMeHT HaruTaBKu?

9. B kakux pasMepHOCTSIX MPU pacyeTax MOJICTABIISIOT B YPABHCHUS
S'nn?

VIII. Conep:kanue oTyera

1. Ilens paboTHI.

2. Pabouee 3ananue.

3. Pacuet (mpuBOIUTCS MOJTHOCTHIO).

4. KpaTkoe onucaHue SKCIEPUMEHTAIHLHON 4acTH PabOThI.
5. PacueTHas 00paboTKa 3KCIIEPUMEHTAIIBHBIX JTAHHBIX.

6. I'paduxmu.

7. BeiBOBI IO padorTe.
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