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IMosichuTebHAs 3aMUCKA

MeToaudeckiue yKa3aHWsS 10 BBIOJHEHUIO MpakThdeckux pador. [lo mgucnurumze
«CBapo4HOe Jeno»: JI CTYAEHTOB, oOydarommxcs 1o crnenuaibHocTh: 190604 «TexHuueckoe
o0JIy’)KHBaHUE U PEMOHT aBTOMOOMIBHOTrO Tpancnopray: Oml'Y «C/Ily». PexoMeHnaoBaH cTyaeHTaM
2 Kypca, oOywaromuMmcst mo crenuadbHocTh: 190604 «TexHuueckoe OONYKUBAaHUE U PEMOHT
ABTOMOOMIIBHOTO TPAHCIIOPTAY

[lenpt0o MpakTUYECKUX pabOT SBISAETCS Pa3BUTHE y CTYJAEHTOB YMEHUH paboTaTth CO
CBapOYHBIM  O0OpYyIOBaHUEM, UCIOIL30BaTh CBAPOYHBIC MaTepUANbl JUISl  IOJIY4CHUs
KaueCTBEHHBIX METAJUNIOKOHCTPYKITUH B COOTBETCTBUHU C TEXHHYECKUMHU TPEOOBAHUSIMH.

BrimmontHeHME TpakTUYeCKUX paboT HampaBieHO Ha (OPMHUPOBAHHE Yy CTYJCHTOB
AJIEMEHTOB OOIIHUX ¥ MPOPECCHOHATBHBIX KOMITCTECHITHH:

OK1 - ymeTrh opraHu3oBaThb COOCTBEHHYIO JEATEIBHOCTb, BHIOUPATh METOJBI M CIOCOOBI
BBITTOJIHEHUS MTPO(ECCHOHANBHBIX 33124, OLIEHUBATh UX d(PPEKTUBHOCTH U Ka4ECTBO;

OK?2 - pemrats npo06sieMbl, TPUHAMATH PEHICHUS B CTAHAAPTHBIX U HECTaHAPTHBIX
CUTYaLUsX, TPOSIBIIATh HHUIIUATABY U OTBETCTBEHHOCTB;

OK3 - ocyuiecTBiasTh NOUCK, MHTEPIIPETALMIO U HCIIOJIb30BaHUE HH(OpMAIHH,
HeoOxo Mol 111 3(p(hEeKTHBHOTO BBHIMOTHEHUS MPOPECCHOHATBHBIX 33/1a4, PO(HECCHOHANBEHOTO
Y JIMYHOCTHOTO Pa3BUTHS;

OK4 - UCIIOJIb30BaTh MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU B
npodeccuoHaIbHON JIeSITEILHOCTH;

IIK1 - cnocoben OpraHu30BaTb TCXHUYCCKOC 06CJ'Iy>KI/IBaHI/Ie U PCMOHT aBTOMOOMJIBHOI'O
TpaHCIIOpTa B COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-TCXHUYCCKUX JOKYMCHTOB,

ITK7 - roTOB K OCYyIIECTBICHUIO KOHTPOJIS KauecTBa paboT;

Jlns  ycnemHoro BBIMIOJIHEHUS MPaKTUYECKHX pabOT CTYAEHTHl JOJDKHBI 00J1a1aTh
3HAHUSIMU:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX JJIEMEHTOB W pPa3MEpOB CBAapHBIX COCIMHEHH,
BBIMOJIHSAEMBIX PYYHOW JyroBOM CBapkod (HAIIaBKOM, pe3KOil) MIaBsAIMUMCS MOKPBITHIM
JIEKTPOAOM M 0003HAUYEHHUE UX HA YEPTEXKaAX;

- OCHOBHBIX TpPYIIl W MapOK MaTepHaloB, CBApUBAEMBIX PYYHOM IYrOBOM CBapKOU
(HamIaBKOM, pe3Koi) TIIaBAIIUMCS OKPBITHIM 3JIEKTPOJIOM;

- CBApOYHBIX (HAIJIaBOYHBIX) MaTepHajoB s PyYHOW JYyroBod CBapKoi (HaIaBKOii,
PE3KOi) TUIaBSIIUMCS IOKPBITHIM 3JIEKTPOJIOM;

- TEXHUKA U TEXHOJIOTUM PYYHOM AyroBoW CBapKOM (HAIUIaBKM, PE3KU) ILIABSIIIUMCS
MOKPBITBIM 3JIEKTPOJIOM DPa3IUYHbIX JETAJIed M KOHCTPYKIHMM BO BCEX NPOCTPAHCTBEHHBIX
IIOJIOXKEHUSAX CBAPHOIO 11IBA;

- OCHOB JIyTOBOU PE3KH;

- NPUYMH BO3HUKHOBEHMS /€()EKTOB CBApHBIX IIBOB, CIIOCOOBI MX MPENyNpeKICHUS H
UCIPABJIEHUSI TIpU PYYHOW JyroBoil cBapke (HaIUIaBKe, pe3Ke) IUIABSIIMMCS MOKPBITHIM
JIIEKTPOAOM.

B pe3ynbTare BEINOTHEHUS MPAKTUYECKUX pabOT Y CTYA€HTOB (GOPMUPYIOTCS YMEHHS:

- IPOBEPATh pabOTOCIIOCOOHOCTh U MCIIPABHOCTh CBAPOYHOr0 00OPYJOBAHUS ISl PYYHOH
JyTOBOW CBapKu (HAIJIaBKH, PE3KU) TUIABSIIIUMCS TOKPBITHIM AJIEKTPOJIOM;

- HaCTpauBaTh CBApOYHOE 000pYyIOBaHUE I pyYHOU JTyrOBOM CBapKu (HAIUIaBKU, PE3KH)



MJIaBAIIUMCS MOKPBITBIM 3JIEKTPOAOM;

- BBIMOJHATH CBapKy Pa3jUYHBIX J€Tajle W KOHCTPYKIMHA BO BCEX IMPOCTPAHCTBEHHBIX
MOJIOKEHUSX CBAPHOTO I11Ba;

- BJIaJIETh TEXHUKOM TYTOBOM PE3KH METaJLIA.

[Tpu BBITIONHEHUH 3aIaHUN TIPAKTHYECKUX PAaOdOT HEOOXOAMMO CHAaYaia 03HAKOMUTHCS C
TEOPETHUYCCKUMHU MaTepuajiaMyd, BHUMATEIbHO MPOYUTATh TEKCT 3aJlaHus, M3YYUTh XOJ[ €ro
BBITIOJTHEHY S, BHITIOJTHUTH 33/IaHHUE B TETPAIH JIJIS MPAKTUYECKUX PadoT.

Kpurtepumn onieHKH NpakTu4ecKux pador:

Omnenka «5» — Bce 3a/1aHusl B pabOTE BBITIOJHEHBI B TIOJTHOM 00beMe U 0e3 3aMevaHui.

Ouenka «4» — 80% 3agaHuil BBINOJHEHBI TPABUIIBHO, JOMYCTUMBI 2-3 HECYIIECTBEHHbIC
OIIMOKH, UCTIPABIICHHBIE CAMOCTOATEIHHO MO0 TPEOOBAHUIO MTPETIOJaBATEIS.

Ouenka «3» — He meHee ueM 40% 3agaHuid  BBIOJHEHBI MPABWIbHO, JOMYIICHbI
CYILIECTBEHHBIC OMIMOKH, CTYJICHT UCIPABIISET UX C MTOMOIIBIO IPETO1aBaTEIIA.

Onenka «2» — paboTa He BBINOJIHEHA WIN BbINOIHEHO MeHee 40% 3anaHuil, JOMyIEHbI
CYILIECTBEHHBIE OIIMOKH, KOTOPBIE CTYACHT HE MOXET HCIPAaBUTh JaXKe MO TPeOOBAHUIO
IperoaBaTelis.



IIpakTuyeckasi padora Ne 1.
N3yyenne TpeGoBaHUIl K MCTOYHMKAM NMUTAHUS VIS PYYHOH 1yTroBoii cBapKH
KonmdaecTBo yacos - 2 u.

I_[e.m, paGOTLI — COBCPHICHCTBOBATL YMCHHA HNPHUMCHATH TCOPCTUYCCKHUC 3HAHUA IJIA
pPEIICHUA NPAKTHYCCKUX 3ada4.

TeopeaneCRne MaTepHuaJibl

DneKTpoAyroBasl CBapKa IUIABJIIEHHEM KJIACCUPUIMPYETCS MO CIEAYIOUIUM OCHOBHBIM
IIPU3HAKAM:

1. Ilo poxy TOKa cBapKH - Ha IEPEMEHHOM U MIOCTOSTHHOM TOKE.

2. Ilo BuIy THOJSAPHOCTH MpPH CBAapKE Ha TOCTOSHHOM TOKE - CBapKa Ha TPSMOU
nossipHoctd  ("tuiroc" Ha cBapwBaeMoM JeTanu) M Ha oOpaTHoW mosspHocTH ('murroc" Ha
AJIEKTPOJIE).

3. [lo Tumy uUCHONB3yEeMBIX OJJIEKTPOAOB - IUIABALIUMHUCS METAUIMYECKUMH |
HETUIaBSAMIUMUCS (BOJIb(HPAMOBBIMHU HITH YTOJIBHBIMHU) 3JICKTPOIAMH.

4. Tlo cmoco0y 3amuThl 30HBI CBApKH - IITYYHBIMH IUIABAIIMMHCS DJIEKTPOJAMHU C
MOKPBITHEM (3aIIMTa MapaMH MHUHEPAIbHBIX MOKPBITHH AJIEKTPOIOB), MOJ (IFOCOM, B cpele
3alIUTHBIX Ta30B (HHEPTHBIX UM aKTUBHBIX ), CAMO3AIIUTHBIMH ITOPOIIKOBBIMU ITPOBOJIOKAMHU.

5. [lo cremeHun MexaHu3alMU - pydyHas, MEXaHU3UPOBaHHAs (IIOJyaBTOMAaTHYECKas),
aBTOMaTHYECKas.

B TexHuueckoil nuTepaType 4acTo BCTpEHaroTCsl oOlLenpu3HaHHbIE aOOpeBUATYpBHI,
0003HavaroIIKe pa3InyHble crocoObl cBapku. [IpuBeeM HEKOTOphIE U3 HUX:

v' MMA (Manual Metal Arc) - py4nast yroBasi cBapka INTYYHBIMH METaJUTHYECKHMH
IUIABSIIIUMHUCSA IEKTPOAAMHU C TIOKPBITHEM;

v MIG/MAG (Mechanical Inert / Active Gas) - MexaHu3upoBaHHas
(mosryaBTOMaTH4eCKas ) CBapKa B CpeJie 3aLIUTHBIX ra30B (MHEPTHBIX MJIM aKTUBHBIX);

v" TIG (Tungsten Inert Gas) - cBapka HemaBsauMcs (BoIb(OPaMOBBIM) 3JIEKTPOIOM B
CpeJlle MHEPTHBIX 3alIUTHBIX ra30B, HAPUMED, TaK Ha3blBacMas aproHO-1yroBasi CBapKa.

HcTounnky nuTaHus CBapOYHOM JYTH JOJIKHBIL:

v’ obecreynBath JErKoe 3aKUTaHue U CTAOUIIBHOE TOPEHUE CBAPOYHOM IYTH B IIEPHO.
CBapKH;

v’ obecrieunBaTh HEOOXOJMMBIE I BBIMOJHAEMOTO TEXHOJOTHYECKOrO Iporiecca
CBapKH CHJIy CBAPOYHOI'0O TOKA U HANPSKEHUE HA JYTE;

v’ MMeTh HEOOXOAUMBIN BHJ] BHEIIHEN BOJIBT-aMIIEPHON XapaKTEPUCTHKHY;

v MUMETh JUHAMHUYECKHE CBOWCTBA - CIIOCOOHOCTH BOCCTAHABIMBATH HAIPSDKCHHE HA
JIyTe 1MOoCcjie MOMEHTa KOPOTKOTO 3aMbIKaHUSI (B ’TOT MOMEHT HalpsKEHUE PaBHO HYIIIO);

v/ MMETh YCTPOWCTBA JJIsl PETYTUPOBAHUSI CHIIBI CBAPOYHOTO TOKA.

Jlia obecriedeHus HOPMAJIbHOTO 3a)XKUTaHUs U CTaOWUJIBHOTO TOPEHHUsS CBAapO4YHOM AYTH
HaInpsDKEHHE XOJIOCTOro Xoja (CBapoyHast Lielb pa30MKHYTa) JOJKHO OBITh B 2-3 pa3a 0oJblie
HaANpsDKEHUs Ha Jyre, 4TO CIOCOOCTBYET ee JIerkoMy Bo30yxaeHuto. OObIYHO HANpsKEHHE Ha
nyre paBHO 18-35B. OQHOBpEMEHHO € 3TMM HalpsDKEHHE Ha 3aXHMax MCTOYHHMKA IIpU
HOPMAJIbHBIX YCIOBHUSIX pPAa0OOTHI 3JEKTPOCBApIIMKa JOKHO OBITH Il HEro Oe30IMacHBIM,
00BIYHO 3TO HampsbkeHue paBHo 50-80B. /luHamuueckue CBOWCTBa MCTOYHMKA MHUTaHUS, T. €.
BpeMsi BOCCTAHOBJICHHSI HAMPSDKEHHS TOJDKHO ObITh He Oonee 0,05 c. Hamuume perynupyromero
yCcTpoiicTBa B TpaHcpopMaTope HE BCEr/a MO3BOJSET IMJIABHO PEryIMpOBaTh CHUIIY CBAPOYHOTO
Toka. [loaToMy B psifie ciiyuaeB MOCIENIOBATEIbHO B CBAPOUYHYIO LIEMb BKIIIOYAIOT OaJUIaCTHBIC
peocrtarsl. banmnacTHele peocTaThl 1al0T BO3MOXHOCTh IUIABHO PETYJIUPOBATh CUIIY CBapOYHOTO
TOKA U YJIYYIIAIOT BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY UCTOUYHUKA MUTAHUS 711 PYYHON TyTOBOM
CBapKHU.



BaxxupiMu mapameTrpaMu Ipoliecca CBapKu SIBISIOTCS BOJIbT-aMIEPHAsT XapaKTEepPUCTHKA
cBapouHoii nyru (BAX) u BHEIIHsIS XapaKTEPUCTHKA UCTOYHUKA TUTaHusA. OT UX COTJIacOBaHUS
BO MHOTOM 3aBHUCAT YCTOWYHMBOCTb TOPEHHSI AYTH M CTAOMIBHOCTH TMPOTEKAHHs Ipolecca
CBapKH.

Ha puc.] mokaszanel BOJBT-aMIIEpHbIE XapaKTEPUCTHKHU YT, MPEACTABISIONINE COOOH
3aBUCUMOCTh MeXx 1y HanpsokeHueM Uy v TokoM I ipu pasnuunoit e gyru | (12>11).

IIpu manbix Tokax (mpumepHo 10 100A) ¢ ero yBenMueHUEM MHTEHCHUBHO BO3pacTaroOT
CTENeHb MOHU3AIMU U YKCIIO 3apsHKeHHBIX yacTull. COMpoTUBIEHHE CTOI0a IyTH YMEHbIIAeTCs,
U JUTSI TOIZIePKAHUs TOKa HE0OX0IMMO MEHbIIIEe HAIPSKEHHE.

IIpu Bo3pacTaHuM TOKa yBEJIWYEHHE CTEIIEHU MOHU3ALUU IMPOUCXOAUT MEIJIEHHEE, pOCT
KOJIMYECTBA HOCHUTENIEH 3apsiia yYMEHbLIAeTCS, U HalpsDKEHHE JAYTM CTaHOBHUTCA MaJlo
3aBHUCSILIUM OT TOKa.

[Ipn GonpIIMX IUIOTHOCTSAX TOKA CTENEHb MOHU3ALMM BBICOKAas, Jyra HEe pacliupsiercs,
TaK KaK OrpaHHuYeHa TUAMETPOM JJIEKTPOJa, U €€ COMPOTHUBIICEHUE CTAHOBUTCS MOCTOSSHHBIM. Ha
ATOM y4YacTKe OHA MOJAUYUHSAETCs 3aKoHYy OMa - TOK U HalpsKEHUE MPSIMOIPONOPLUOHATIbHBI.

CTATNUECKAS BOMNbTAMMEPHASI XAPAKTERPHNCTNKA
CBAPOYHON ayrn

NAJAIOLLAA. C yeernmuernem XECTKARA. C yeennyenvem BO3PACTAIOLLARA. C yeenuue-
TOKa HaNpAXeHue pesko na= TOKA HANPAXEHUEe MOYUTH HE  HKEeM TOKA HANpRXKEHWe Boapac-
Haer, TaK Kak YBeNUMUBAETCE W3MEHRETCH, TaK KaK MIoWaab  TAET, T.K. MNouasb KaToHOro NaT-
anowaap cedeHun cronba ayrm  cevenun cTonba Ayrv yBenmun-  Ha HE YBENMUMBASTCA M3-3a Or-
W €r0 3NEKTPONPOBOAHOCTL  BAETCH NPONOPLMOHANBHO TOKY PaHUCHHOTO COYEHIA INeKTPOAa

Xapakrepucruka
YMacTKa KpUBO#H

Pyusian CBApKa NOKPETHIMH HEKTPOBAMM W HOTUIIBALMMCS CBapka NNagAWMMCH SNeXTRO~
SNEKTPONOM B CPEAle 3AULNUTHLIX FA308 AOM B CPEAe 3aL{UTHLIX razos
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s xaxporo cmocoba cBapku HamOojiee XapaKTepeH CBOM YYacTOK XapaKTePUCTHKHU
nyru. Hanpumep, mpu py4HO# CBapKe MOKPBITHIMU AJIEKTPOAAMH M HEIUTIABSIIIIUMCS SJIEKTPOJOM
B CpeJlle aproHa Cuja TOKa OTHOCUTENIbHO HEBENMKAa, a JUaMeTp 3JIEKTpoAa 3HAuMTelIeH. JTU
YCIIOBUSI COOTBETCTBYIOT MAIAIOIIEMy yYaCTKy XapakTepuctuku ayru. [Ipu cBapke o diarocom
CWJIa TOKa OOJIbINIE, YeM TPU PYYHOUM CBapKe, MOATOMY XapaKTePUCTHKA ITEPEXOJUT Ha MOJIOTHI
M YaCTMYHO Ha BO3pacTalmuii ydacTok. CBapka B YITIEKHCIOM Ta3e XapaKTepH3yercs
NPUMEHEHUEM IPOBOJIOK MAaJoro JWaMeTpa, 4YTO IPOIMOPIHUOHAIBLHO KBaJpaTy JuaMeTpa
YBEJIMYUBAET MIIOTHOCTh TOKA. XapaKTePUCTUKA AYTH CTAHOBUTCS BO3PACTAIOIICH.

OnHa U3 OCHOBHBIX OCOOCHHOCTEW PYyYHOH CBAapKH - 4acTO€ M3MEHEHHME NIUHBI ayru. OHO
CBsA3aHO C MaHI/IHyJIHLIHCﬁ CBApUIMKOM DJSJICKTPOAOM, C€Tr0 INIABJICHHUCM H HGO6XOIII/IMOCTBIO
MoJayM d3JEKTPOJa BHHU3, a TAK)KE BBIIOJHEHHEM IIBOB B HEYJOOHBIX U TPYIHOAOCTYIHBIX
mectax. OcoOeHHO uyacTble KojieOaHWs JUIMHBI JYTM BO3HHKAIOT IPH HEAOCTATOYHOU
KBanuKkanuu cBapumka. st oOecnedeHuss CTaOMIBHOCTH TIpollecca CBapKH, TpeOyemon



[IyOMHBI TIPOTUIABIICHUS M XOPOIIET0 KadecTBa IBa HEOOXOIUMO, YTOOBI CHJIa TOKa MIpU
KOJIe0aHUSX TMHBI IYTU U3MEHSIACh MUHUMAIIBHO.

Ecnim 1npu  pydyHOl OyroBoM CBapKe HCMOJb30BaTb HMCTOYHHMK IATAHUS C
MOJIOTOMNAIA0IEH XapaKTepUCTUKOM, TO NpHU YUIMHEHUWU OYyTd BO3MOXKEH €€ OOpbIB H3-3a
MaJIOr0 TOKa, a MPH YKOPOUYCHUH AYT'H BO3MOXKEH IMPOXKOT H3-3a YPE3MEPHO OOJIBIION CHIIBI
Toka. [loaToMy mpu py4yHOU CBapke NPUMEHSIOTCS MUCTOYHUKHM MUTaHUS C KPYyTOIAJarollen
XapaKTEPUCTHKON, 00eCIIeurBaroIeil MaKCUMaJIbHYIO CTaOMIIBHOCTD IIPOIIECCa CBAPKHU.

Xox padoTbI:
1. IIpouuTaTh TEOPETUUECKUE MATEPHAIIBI, U3YUUTh KIACCU(PHUKAIIMIO METOJOB CBAPKHU.

2. VBy4uTh BOJBT-aMIEpPHBIC XapaKTEPUCTUKU CBAPOYHOW JYTH U PA3HBIX BUJIOB
CBapKH.

N300pa3uTh B TETpau BOJIbT-aMIIEPHYIO TPACKTOPUIO XaAPAKTEPUCTHUKH ISl TPEX BUIOB
CBapKH:

2.1. PyuHast 1yroBasi CBapKa HOKPBITBIM 3JICKTPOIOM

2.2. ITomyaBTOMaTHYECKasi CBApPKa B CPeJie YIIICKUCIIOTO Ta3a

2.3. Py4nast cBapka HEIUIaBAIIUMCS JICKTPOIOM B CpPEJIe aproHa

JlaHHbIe B34TH B TaOIUIIE:

HaumenoBanue MeTosia cBapku XapakTepucTUKu

1. Pyunas nyroBas cBapka Uxx=80B, Ux3=30B, Un=35B;
MTOKPBITHIM JIEKTPOJOM Jxx=200A, Jk3=280A,JcB= 360A

2. [TomyaBromaTnueckas ceapka B | Uxx=34B, Ux3=30B, Un=32B;
cpele yriaeKkucioro rasa. Jxx=120A, Jk3=280A,Jc= 160A

3. Pyunas cBapka HermassimmMcest | Uxx=24B, Ux3=42B, Un=32B
AJEKTPOJAOM B CPEJE aproHa Jxx=140A, Jk3=290A,Jce= 170A

Pexomenoayuu:

i n300pakeHusl BOJIbT-aMIIEPHOM TPAeKTOPUU HYXKHO OTMETUTh Ha rpaduke Y Tpu
touku Uxx, Uks, Uzn, no jmuaun X - TpU TOYKHU JXX, JK3,JCB ¥ IIPOBECTH JIMHUIO MEKIY dTUMHU
TOYKaMHM. 3aTeM ONPEIEIIUTh BUJ CBAPOUYHOMN XapaKTEPUCTUKH [Tl KaKI0TO BHJ1a CBAPKHU.

3. 3yunthb TpeOOBaHUs, MPEIBIBIIEMbIC K ICTOUHUKAM ITUTAHUS TSI CBAPOYHOM TyTH,
COCTAaBUTh aJITOPUTM PETYJIUPOBKH CBAPOYHOIO armapara.

4. JlaTh KpaTKue MUCbMEHHbIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI:
- Yt0 Takoe BOJIbT-aMIIEpHasl XapaKTEPUCTUKA TyTH?
- Kakas xapakTepucTHKa COOTBETCTBYET PYUHOU JyroBOM U MEXaHU3UPOBAHHOM cBapKe?
- Kakoii Bug cBapku cootBerctByer MMA u TIG?




IIpakTuyeckasi padora Ne 2.
CHsITHE TEXHHYECKUX XaPAKTEPUCTUK CBAPOYHOr0 TPpaHc(hopMaTopa nepeMeHHOro TOKa
KonmdaecTBo yacos - 2 u.

Ienp padoTbl — COBEpIIECHCTBOBATH YMEHUS ONPEIEISTh 3aBUCUMOCTb MEXIY
U3MEHEHHEM BOJIbT-aMIIEPHBIX XapaKTEPUCTHUK M HM3MEHEHHEM 3a30pa; MEXIy HNEpBUYHON U
BTOPUYHOM 0OMOTKaMHU CBapOYHOTO TpaHCHOpMATOpa.

TeopeaneCRne MaTepHuaJibl

JUid muTaHuA CBAapOYHOM IYrd HMPUMEHSIOT MCTOYHUKU IOCTOSHHOTO U IIEPEMEHHOIO
ToKa. Mcrounukamu mnuraHus nyru nepemeHHoro Ttoka npu PJIC sBusrores cBapoyHble
TpaHc(hOpPMATOPhI C YBEITMICHHBIM MAarHUTHBIM PACCEMBAHUEM H MTOJIBHKHBIMH OOMOTKAaMH THTIA
TCK, TAM, TH.

Tak kak TpanchopMaTOpbl MpenHa3HAYEHBI JJIS CO3/aHUSl YCTOHYMBOM AIIEKTPHUECKON
YT, OHU JOJDKHBI UMETh TpeOyeMyl0 BHEUIHIOI XapakTepucTuky. s TpaHcpopmaropos
PY4YHOH ITyrOBOM CBapKH HEOOXOIMMa Tajarolias BHEIIHSS XapaKTepucThka. CBapOYHBIH TOK
peryiaupyercss W3MEHEHHEM pacCTOSHUS Mexay oOmorkamu. Ilpu cOnmxeHnn oOMOTOK
MAarHuTHBI IIOTOK pAacCEUMBAaHMs  YMEHBIIAETCSA, a CBAapOYHBIA TOK  YBEJIHMYMBACTCS.
MuHuManbHbIA  CBAPOYHBIM TOK COOTBETCTBYET MAaKCHUMAJIbHOMY PAaCCTOSHUIO MEXKIY
00MOTKaMH.

YCTpoWCTBO W TNPUHIUINHAIBHOH CXEMBl CBapOYHOrO TpaHchOpMaTOpa MOMKHO
paccmotpets Ha Mozenu TCK-500, nmpencraBieHHON Ha puc. 2.

Puc. 2 — Capounsrtit Tpancdopmarop TCK-500

1 — PykosiTka (MMPUBOJIUT B BMKEHUE MEXaHU3M TIEpEMEIICHUs BTOPUYHOM OOMOTKH);

2 — 3axuM (CITYXKUT ISl KPETJICHUSI TOKOBEAYIIIUX ITPOBOIOB);

3 — 3aMKHYTBIH MarHUTOMPOBOJI (CepAeUHUK) — (IEPEMEHHBIN TOK, MPOXOAs Yepe3 MEePBUUHYIO
00MOTKYy TpaHchopMmaTopa, HaMarHUYMBAaeT CEPACYHUK, CO3/aBasi B HEM IEPEMEHHBIN
MarHUTHBIHN MOTOK).

4 — BepTUKaJbHBIA BUHT C JICHTOYHOW pe3p00i (MpeaHa3zHaueH I MEepeMEIICHUsT XOJI0BOU
railk BJAOJb MarHUTHOTO CEpJICYHUKA).

5 — XoaoBas raiika (mpukperieHa K BTOpUdHON 00MOTKe TpaHcopMaTopa v epeMeIaeT ee mo
BUHTY BJI0JIb MATHUTHOTO CEP/ICUHUKA).



6 — Bropuunas oOMoTka TpaHcdopmaropa (MarHUTHBIA MOTOK, Mepecekas BUTKH BTOPUYHOMN
OOMOTKM, WHAYKTHPYET B HEH MEPEeMEHHBI TOK MOHM)KEHHOTO HANpPSDKEHHs, BEINYMHA
KOTOPOTO 3aBUCHT OT YHCJIa BUTKOB BTOPUYHOI OOMOTKH).
7 — TIlepBuunas oOmotka (IlepeMeHHBINI TOK, MPOXOAsA Yepe3 TMEPBHUYHYIO OOMOTKY
TpanchopmaTopa, HAMarHMYMBAeT CEpPACYHHUK, CO37aBas B HEM IE€PEMEHHBIH MarHUTHBIN
MOTOK).

[Monxmrouaercst TpaHcopMaTop K CETH NMEPEMEHHOro Toka ¢ HampspkeHuem 380 B.
[lepBuuHass OOMOTKa 3aKperieHa HEMOABIKHO, a BTOpas MEpeIBUTacTCs II0 CEpICYHHKY,
peryaupyst BeIMUYMHY CBAPOYHOTO TOKA.

Xox padoThI:
1. Ilpouurtarhs TeopeTHUECKHE MaTepuanbl. PaccMOTpeTh YCTPONCTBO CBAapOYHOIO
Tpancpopmaropa (Puc. 2).CocTaBUTh 10CI€10BATENBHOCTD €r0 pabOThl B TETPALIH.

2. I1o mokazanusimM Tpancopmaropa, IpeaCTaBICHHBIM B TaOIUIIE, TOCTPOUTH BHELTHIOKO
XapaKTepUCTUKY UCTOYHUKA MUTAHUS. 3anucaTh BBIBOJ B pab0UyI0 TETPab.

XapakTepucTUKH TpaHchopMmaTropa Cuna cBapoO4HOT0 TOKa Hanpspkenue nyru

TCK-500 Jxx Jpab Jx3 Uxx Upab Uxs

[Toxazanus juist moctpoeHust BoibT- | 280A 360A 250A 70B 34B 30B
aMIIePHON XapaKTEePUCTUKU

Pexomenoayuu:

UT0oOBI IOCTPOUTH BHEIIHIOK XapAaKTEPUCTUKY HEOOXOIUMO MOJYYUTh TPU XapaKTEpHbIE
TOYKH, KOTOpBIE COOTBETCTBYIOT PEKMMaM XOJIOCTOro Xoja (a), pabouemy pexumy (0) u
peXUMY KOPOTKOTO 3aMbIKaHUS (B).

Jns monydeHuss TOYKU (@) HEOOXOAMMO MpH BKJIIOYEHHOM HCTOYHUKE MUTAHUSA U
Pa30MKHYTOH II€MH CHAThH [TOKA3aHUs aMIIEpMETpa U BOJIbTMETpA.

Jns momydeHuss TOdku (0) HEOOXOIMMO B THpOILECCe HAIIaBKU CHATh IOKa3aHUs
aMIepMerpa U BOJIbTMETpa.

Jlis modydyeHuss TOYKM (B) HEOOXOIMMO CBAapOYHYIO IEMb 3aMKHYTh HAKOPOTKO U
OTPEAEIUTh TOK KOPOTKOI'O 3aMbIKaHUS [0 aMIIEPMETPY.

Jlist 5TOro Hy>KHO OTMETUTh Ha rpaduke Y Tpu Touku Uxx, Uk3, Un, no auauu X - Tpu
TOYKH JXX, JK3, JCB M TPOBECTH JIMHUIO MEKTY STUMH TOUKAMH.

3arem omnpeaenuTh BU CBApPOYHON XapakTepucTuku Tpanchopmaropa TCK-500.

3. JlaTb KpaTKHe MUCHbMEHHBIC OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHL:
- UTo Ha3bIBaETCSl CBAPOYHBIM TpaHCHOpMATOPOM?
- Kak yctpoen npocreiinuii cBapodnbiii Tpanchopmarop?
- Kak mpu pabore ¢ TpancdopmMaTopoM MOKHO U3MEHUTH CUITy CBAPOYHOTO TOKa?
- UTto Ha3bpIBaeTCs BOJIBT-aMIIEPHON XapaKTEPUCTUKOW CBAPOUYHOU Tyrr?
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IIpakTuyeckasi pabora Ne 3.
CHsiITHE TEXHHUYECKHX XaPAKTEPUCTHK HCTOYHUKOB MUTAHUS MOCTOSIHHOTO TOKA
(BbIpSAMMTEJISA)
KonuuecTBo yacos - 2 4.

eabp padoTbl — TMO3HAKOMUTHCS C BHEIIHEH XapaKTEPUCTUKOW CBAPOYHOTO
BBITIPSIMUTEJIS, TTPUHIIMIIOM €r0 padOThl U PEryJIUPOBKH CBAPOYHOI'O TOKA, COBEPIICHCTBOBATH
YMEHHUsI IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE.

TeopeTuvyeckue MaTepuasibl

I[HSI IIUTaHUA CB&pO‘IHOﬁ Ayru NMpUMCHAIOT UCTOYHHKHU IMOCTOAHHOI'O M ICPEMCHHOI'O
Toka. McTouHMKaMM THTaHUS Ay TIOCTOAHHOI'O TOKa IIpH PI[C SABJIIIOTCA CBApPOYHBIC
BBIIPSAMUTEIM W WHBEPTOPHBIE HMCTOYHMKM THTaHHUA. BonbT-ammepHas XapaKTepUCTHKa
BBIIPSAMUTENS MPECTABIIEHA Ha pUC. 3.

UuB
A

Hanpsaxenne
xonocToro xoaa Uxx

Kpyronanawwas

Hanpsxenne \ \

XonocToro xoda Uxx

Xecrras

Monoronapawwan

k3 Ik3

Tox Tox |
KOPOTKOTO  KOPOTHOrD ’
3aMbLIKAHMA  3AaMBIKAHUS

>Y

Puc. 3 — BonbT-amnepHas XxapakTepUCTHKA BBIPSIMUTENS

DneKTpoAyroBasi CBapka OTHOCUTCSA K BHUAY CBAPKU IUIaBiieHUEM. VICTOUHUKOM TEIIOTHI
npu PJIC saBasercs cBapoudHas Jyra, KOTOpass TOPUT MEXAY OJJIEKTPOAOM U HU3JEIHEM.
VYcroiumBoe TOpEHWE Iyrd 3aBUCHT OT BHEIIHEM XApaKTEPUCTHUKUH HWCTOYHHMKA ITHTAHMUS.
BrewmHell XapakTepUCTUKONW HCTOYHMKA INUTAHUS Ha3bIBA€TCS 3aBUCUMOCTb HAIPSDKEHMSI Ha
BBIXOJHBIX KJ€MMax OT CHJIBI CBapOYHOrO TOKa, BbIpakeHHas rpaduuecku. BremHue
XapaKTEPUCTUKN MCTOUYHUKOB MHUTAHUS MOTYT OBITh: KPYTONAJAIOLIMMHU, IOJIOTONAAA0IIUMHU,
JKECTKMMH U BO3PACTAOLIUMU.

HcTouHnkM nmUTaHUs € KECTKOM M BO3PACTAIOLIEN XApAaKTEPUCTHKOW MPUMEHSIOT IS
CBapKM B Cpele 3alllUTHBIX Ta30B, C TOJIOTONMAJAKIEd MpH aBTOMAaTHYECKOM U
[I0JIyaBTOMaTUYECKOM CBAPKE, C KPYTOIANAOIIEH IIPU PYYHOM 1yrOBOH CBapKe.

CapouHas Jyra ropuT yCTOWYMBO B TOM CIIy4ae, KOI/a HalpsHKEHUE NyTH U UCTOYHUKA
NUTaHUS OyyT OJIMHAKOBBIMH.

HanpspkeHne ucToOUHUKa TUTAHKS TP CBapKe IOCTOSTHHBIM TOKOM paBHO 40-60B.

CapouHbI€ BBIIPMUTENN ¢ KPYTONAAAIOIIEN BHEIIHEN XapaKTEPUCTUKON TPUMEHSIFOTCS
g PJIC, npuMeHeHne MOCTOSTHHOTO TOKa 0OECHEeYMBAeT BBICOKYIO CTAOMIIBHOCTb IYTH, JAeT
BO3MOXXHOCTh MPOMU3BOJUTH CBAPKY HAa NPSMOM M OOpaTHOM MONAPHOCTH, HEOOXOAWMOW IpH
CBapKe BBICOKOYIJIEPOIUCTBIX U JIETHPOBAHHBIX TPYJIHOCBAPUBAEMBIX CTAJICH.

CBapouHble BBIIPSIMHUTENIM COCTOAT W3 TpexdasHoro TpanchopmaTtopa, Oioka
BBITIPSIMUTENICH, BEHTUIIATOPA, ITyCKOPETYIUPYIOIICH U 3alIUTHON anmapatypsl (puc. 4).
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Puc. 4 - YrpoieHHas sneKTprUecKas cxema Tpanchopmaropa
T — tpancdopmarop nonmxkaronmii; VD1 — VD6 — 610K BRITPSIMUTENBHBIX BEHTUIICH;
I — TOK BeHTMIISA; Ig — BBIIPSAMIIEHHBIN TOK.

Xoxa pa6oThI:
1. Tlo TeopernueckuM MaTepuasaM O3HAKOMUTHCS C BHEITHUMH BOJIBT-aMIICPHBIMHU
XapaKTepI/ICTI/IKaMI/I U TIIMCBMCHHO OTBCTUTHL Ha BOHpOCI KakK BI)Ipa)KaeTCH 3aBUCUMOCTH
CBAapOYHOI'0 TOKA OT HANPSDKCHUS IS Pa3IMYHBIX UCTOYHUKOB TTUTAHUS?

2. O3HaKOMHTBHCS C YCTPOHCTBOM U PabOTOM cBapoyHOTro BhIMpsiMuTes. [1o mokazanusam
BBINPSAMUTENS, IPEJICTABICHHBIM B TaOIUIlE, TOCTPOUTH BHEIIHIOK XapaKTEPUCTUKY UCTOUYHUKA
MTUTAHUS.

3anucath BBIBOJ,.

XapakTepUCTUKHU BBIIPSIMUTEIIS Cuia cBapOYHOTO TOKa Hanpsokenue nyru

BAY-505 Jxx Jpab Jx3 Uxx Upab Uxks

[lokazanust 11 moctpoeHust BoibT- | 240A 280A 360A 34B 32B 30B
aMIIEPHOM XapaKTEPUCTUKH

Pexomenoayuu:

YToObl MOCTPOUTH BHEIIHIOI XapaKTEPUCTHUKY HEOOXOAMMO MOJIYUYUTh TPU XapaKTEpHbIE
TOYKH, KOTOPBIE COOTBETCTBYIOT DPEXHMMaM XOJIOCTOTO Xoja (a), padouemy pexumy (0) u
PEKUMY KOPOTKOTO 3aMBIKaHUS (B).

Jlyig mosydeHus: TOUKM (a) MpU BKIIOYEHHOM HMCTOYHUKE MUTAHMS U PA30MKHYTOH 1enu
CHUMAIOT MOKa3aHUs aMIIEpMETPa U BOJIBTMETPA.

Jlnst monmydeHnust Touku (6) B MpoIlecce HAIUIaBKU CHAMAIOT TOKa3aHHsS aMmIepMeTpa U
BOJIETMETpA.

Jlyig monydeHust TOYKU (B) CBApOUYHYIO LIEMb 3aMBIKAIOT HAKOPOTKO U OMPEAENsIOT TOK
KOPOTKOTI'O 3aMBIKaHUs 110 aMIIEPMETPY.

Jl51g 3TOTO HY)XKHO OTMETUTH Ha rpaduke Y Tpu Touku Uxx, Uk3, Ux, no nunuum X - Tpu
TOUYKH JXX, JK3,JCB M IPOBECTU JIMHUIO MEXKAY ITUMH TOUKAMH.

3areM onpeaenuTh BII CBAPOYHON XapaKTepucTUKH Boimpsimutens BJY-505.

3. HaTB KpaTKUE€ MMCbMCHHBIC OTBETHI HA KOHTPOJIBbHBIC BOIIPOCHI:
- UTo Ha3bIBAIOT BHEIIHEHN BOJIbT-aMIIEPHON XapaKTEPUCTUKOM UCTOYHUKA MUTAHUS CBAPOYHOU
yru?
- [Touemy ipu P/IC mpuMEHSIOT HICTOUHUKH MUTAHUS C KPYTOIAIAIOIIEH XapaKTEPUCTUKOMN ?
- Kak perynupyior cuiry cBapOYHOI0 TOKa IIpU pabOTe ¢ OJHOMIOCTOBBIM BBIIPSMHUTENIEM?
- B uem 3axmouaroTcs mperMyILecTBa BBIIPSMUTENCH mepes] TpanchopMaTopaMu?
- B kakux ciy4asx peKOMEHAYIOT IPUMEHSATH MOCTOSTHHBIM TOK 00paTHOM MOISPHOCTH?
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IIpakTuyeckasi padora Ne 4.
HN3y4yeHue cTpoeHNsI CBAPOYHOM YT, €e BU/bI U XapPaKTePUCTUKH

KonunuectBo yacos - 2 4.

Henap paGoTbl — BBIIBUTH 3aBUCUMOCTb MEXIY JIMHOM AYT'H, HAIPSDKEHUEM U CUIION
TOKQ, COBEPILEHCTBOBATh YMEHUS IIPUMEHATh TEOPETUYECKHUE 3HAHUS HA IIPAKTHUKE.

Teopernyeckne MaTepuaIbl
OHna sBnseTCS KOHLIEHTPUPOBAHHBIM

CBapouHasi Jyra HpelCTaBiIsieT COOOW MOIIHBIN, YCTOMYUBBIM DIEKTPUUYECKHUIN pa3psi

MCKAY KOHIOM DOJICKTpOJa HW MCETallla UH3IOCIIHA.
HCTOYHHKOM TCIIa U IPUMECHACTCA AJIA pacCIlIaBJICHUA OCHOBHOI'O U IIPpHUCAJ0YHOI'0 MaT€pHraJioB

(puc. 5, puc. 6, puc. 7).

Puc. 5 - CBapouHnas nyra npsMoi NOJsIpHOCTH
1 — snekTpon; 2 — cBapuBaeMbIii MaTepuan; 3 — aHOJHOE MATHO; 4 — aHOIHAs 00MacTh AyTH; 5 —

cToJIO AyTH; 6 — KatogHast 00JacTh Ayru; { — KaTOIHOE MSTHO.

Puc. 6 - CtpoeHre 1 XapaKTepUCTUKHA CBAPOIHON TYTH
€k — KaTo/1Hasi 00J1acTh; €a — aHO/IHAS 00JIACTh; Ecm — CTOJIO AYTH; €4 — JUIMHA TYTH;
€4 = €a+Ck+Ecm
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8) 8)
Puc. 7 - Pa3HOBUIHOCTH CBapOUYHBIX YT

a) - Iyra IpsMoTro JeUCTBUS; 0) - Tyra KOCBEHHOTO JCHCTBHS; B) - Tyra KOMOMHUPOBAHHOTO
neiictBus (TpexdazHasi)

aj

Knaccugpurayus ceapounvix oye:
v' Tlo npruMeHsSeEMBIM 3JIEKTPOAaM — ILIABSIIUMCS M HEIUIABALIMMCS;
v' T1o MOJIIPHOCTH [TOCTOSHHOI'O TOKA,;
v' Tlo 1iHE yru — KOPOTKast U JTMHHAS.
v' T1o NOAKIIIOUEHUIO K UCTOYHUKY ITUTAHUS.
Bubl cBapoUYHBIX AYT MO MOJSIPHOCTH TOKA MPEICTaBIEHBI Ha puc. 8.

O MMOJNAPHOCTH IMTOCTOAHHOI'O TORA
[MNpamaa O6paTtHaa

Mpu 66paTHOI NOMPHOCTY TEMAEPATYPA Ha
MCBEPXHOCTW MeTaa Hvoke. KIcnonsayiot Nnpy
CBapKe TOHKOW W BbICOKONErMPOBAHHOW CTanw

Puc. 8 - Busibl cBapOYHBIX YT 1O TOJSIPHOCTH MIOCTOSTHHOTO TOKA

J11s1 TOTO, YTOOBI 32KEeUb CBAPOUYHYIO JIYTY, PA3JIUYAIOT JIBa CIIOCO0A: CIIOCOO KOPOTKOTO
3aMbIKaHug (a) U crocod «cmuukm» (0) (puc. 9).

a

el | MepreHHO

Puc. 9 CriocoObI 3aMbIKaHMs CBAPOYHOM TyTH
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Xox padoThI:
1. 3yunTh CTpOEHHE CBAPOYHOI IyTH MO PUC 5.

2. V3yunth XapaKTEpPHCTHKHA CBapo4YHOW ayru 1o puc. 6. IlocumTaTh TEIIOBYIO
MOIIHOCTh CBapouHOU nyru mo ¢opmyre, ecnu JcB = 300A, a Ung = 26B, pe3ynbTaThl 3aHECTH
pabouyro TeTpab.

3. 3apucoBarb ¢ puc.7 pa3HOBUAHOCTH CBAPOUYHBIX JYT.

4. PaccmoTpeTh KilacCU(UKALMIO CBAPOYHBIX YT MPH IMMOCTOSTHHOM TOKE 110 pHC §, 3HATH
OTIIMYHME JYyTU TMPSMON TOJSIPHOCTH OT MAYTH OOpaTHON MOJSPHOCTH. 3HATH CIOCOOBI
3akuranus ayru (puc 9).

5. OTBETUTH MUCHMEHHO HA KOHTPOJIbHBIE BOIIPOCHI:
- Onpenenenue cBapOYHON AYTH U JUIMHBI TYTH.
- B dem 3akirouaercss pasHMIA MEXIy Iyrod IOCTOSHHOTO TOKa HpPSAMOW M 0OpaTHON
HOJISIPHOCTU?
- Kak ACIIATCA CBAPOYHBIC AYTH 110 IMOAKIOYCHHUIO K HCTOYHUKY MMUTaHuA?

15



IIpakTuyeckasi padora Ne 5.
PacmmgpoBka mapok 3jektrpoaos nmo 'OCTy 9466-75
KonuyectBo yacos - 2 u.

Hear paborbl — QopmupoBaTh yMEHHE pacmMpPOBBIBATH MapKH CBapOYHBIX
3JIEKTPOJIOB B COOTBETCTBUHU ¢ TpeboBanusimu ['OCTa 9466-75.

TeopeaneCRne MaTepHuaJibl

CBapouHasi TEXHOJIOTHSI TMOJpa3yMeBaeT MPUMEHEHHE CIEIHAIbHBIX 3JEKTPOJIOB,
KOTOpBIE BBICTYNAIOT KAK OJUH U3 OCHOBHBIX AJIEMEHTOB 3JIEKTPOLYroBoW cBapku. CBapO4HBII
AIEKTPOA — ATO 3JIEKTPONPOBOAHBIN CTEpKEHb C HAHECEHHOW Ha HEro creluaibHOH 00Ma3Koii
(mokpeiTHeM) OO O3 MOKPBITUS, BXOASAIIMNA B LENb AJs MOJBOAA TOKAa K CBapUBAEMOMY
uznenuto. IlpuMeHsieMble SJEKTPOAbl B MPOMBIIUIEHHOCTH OBIBAIOT IUIABSAIIMMHUCA U
HETUIaBAIUMUCS.

1nasawuecs anekmpooul

B 3aBucHMMOCTH OT Ha3HAY€HHUS IUIABSIIMECS DJIEKTPOJAbI MOTYT OBbITh M3TOTOBJIEHBI U3
CTaJld, ATIOMUHUS, THUTaHA, MEAM WU Jp. METAIOB M CIUIaBOB. OHU CIIyXKaT MPUCATOYHBIM
METAIJIOM M TPEACTABIAIOT COOOM METAJUIMYECKUH CTEep)KEeHb, HA IOBEPXHOCTb KOTOPOTO
HAHECEHO CHEIHabHOE MOKPBITHE.

Knaccugpurayus nokpvimuix memannuieckux 31eKmpooos

[Ipeobnagaromum crnocoOOM H3TOTOBJICHHSI CBAPHBIX KOHCTPYKUHUN SBISETCA AYroBas
CBapKa MOKPBITBIMU METAIUIMUYECKUMHU 3JIEKTPOJaMU. DJIEKTPObI Il JyrOBOW CBapKH CTajled U
HaIUIaBKM  M3TOTOBJISIIOT B cooTBETCTBUM ¢ ['OCTom  9466-75, KOTOpBIM COAEPKUT
KJIacCU(PUKAIIHUIO, pa3Mephl U O0ITHE TEXHUUYECKHE TPEOOBaHUS.

Hasznauenue anexkTpoios:

Y — ang cBapKW YriaepoAMCTBIX M HM3KOJIETMPOBAHHBIX KOHCTPYKIIMOHHBIX CTajeil ¢
BPEMEHHBIM COMPOTUBIEHHEM Pa3phIBy 10 60 Kre/mMm?,

J. — s cBapkM JIETMPOBAHHBIX KOHCTPYKIIMOHHBIX CTaled C BPEMEHHbBIM

COIIPOTHBIIEHUEM paspbIBY CBBILIIE 60 Krc/MM2,

T - 151 CBapKM JIETMPOBAHHBIX TEIUIOYCTOMYUBBIX CTaJIEH.

B — 11 cBapkM BBICOKOJIETMPOBAHHBIX CTael C 0COOBIMU CBOHCTBAMH.

H — nnist HanmaBKY MOBEPXHOCTHBIX CJIOEB C OCOOBIMH CBOMCTBAMHU.

TonmmrHa TOKPBITHS:

[To TONImIMHE MOKPBITHS B 3aBHCHMOCTM OT OTHOIIGHHUS Juamerpa syiekTpoaa D k
JTUAMETPy CTaIbHOrO CTEPKHS d pa3ianyaroT AIEKTPOIbL:

M — ¢ Tonkum niokpeituem (D/d <1,2);

C — co cpenuum nokpeituem (1,2< D/d <1,45);

1 — ¢ Toncteim nokpeitueM (1,45 <D/d <1,8);

I' — ¢ oco60 ToncTeiM okpeITHEM (D/d>1,8).

Bung nokpertus:

1o By TOKPBITHS pa3InyaroT JIEKTPOJIbI C MOKPHITHEM:

A — KUCTIBIM;

B — ocHOBHEIM;

11 - OenIroa03HbIM;

P - pyrunossim;

- CMELIaHHOTO BUa (YKa3bIBaeTcs ABOMHOE 0003HAUEHHE);

IT - mpounmMu BUAAMU MOKPBITHM.

Ecnu B MOKPBITHM CcO/Ep)KaHHUE KeJIe3HOro Mopoika coctapiser 6onee 20%, To k
0003HAYECHHIO BUJIA TIOKPBITUS T00aBISIIOT OYKBY XK.
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Jonycmumoe npocmpancmeenHoe nonodceHue

[To momycTUMBIM TPOCTPAHCTBEHHBIM TOJIOXKECHUSM CBApKH WM HAIUIABKHU AJICKTPOIbI
HOJIPa3ACISAIOTCS:

- JUIs1 BCEeX TOJI0XKEeHUH — 1,

- JUIS BCEX TOJIOKEHUH, KpOME BEPTUKAIHLHOTO CBEPXY BHH3 — 2;

- 171l HWKHETO, TOPU30HTAILHOTO HAa BEPTUKAIBHOM TIIOCKOCTH U BEPTHUKAILHOTO CHHU3Y
BBEPX — 3;

- JUTSl HYDKHETO U HYDKHETO B JIOZ0YKY — 4.

[To pomy moONSPHOCTH, MPUMEHSIEMOTO NPU CBApKE HIIM HAIUIABKE TOKA, a TAaKXKE II0
HOMHUHAJIBHOMY HAIPSDKEHUIO XOJIOCTOTO XO0J]a MCTOYHHKA CBAPOYHON JYTH MEPEMEHHOTO TOKa
AJIeKTPOoIbI 0003HaudatoT ¢ HoMepa 0 1o 9 (puc. 10).

HaaHaveHwe: cEapKa YrRepoguoTelX W HUZKONEl MPOBRIHHBIX CTanen

Tun snekTpoga, Mapra anekTpoga
NPOYHOCTHAA Duametp MokpbiTHe
xapakTepucTika 420 MMa sNexKTpoga 3 MM TONCToe

|
942A - YOHWN-13/45- 3,0- Yl [OCT 9466-75

E432(5)-610 FOCT 9467-75

| NocToAHHBIA TOK,
oBpaTHAR NONAPHOCTE

JonycTMoe NpocTpaHcTEeHHOS
nonoxeHue - nipbos

Mpynna HHASKCOR, YKa3bIBAOWAR
Ha NPOYHOCTHBE XAPaKTePHCTHKN
metanna wea no MOCT 8467-75

Mox PHITHe OCHOBHO®

Puc. 10 - [Ipumep 0603HAUEHUS AIEKTPOIOB

Xoa padothI:
1. IlpounTaiiTe TEOpETUUECKUE MaTEPUATIBI.

2. Pacnmdpyiite npemnoKeHHbIE Ha KapTOYKaX MapKd OdJIeKTponoB. I[lpumep
pacuudpoBKH npeacTasieH Ha puc. 10.

3. OTBCTI/ITL IIMCBMCHHO Ha KOHTpOJII)HLIe BOHpOCBII
- B uem cocTosT OCHOBHBIE OCOOCHHOCTH PA3TUYHBIX TUIIOB JIEKTPOIHBIX MTOKPHITHIA?
- Uto o3HayaroT OykBbI D U A B THIIE dJIEKTpoia?
- Kakwue ecTh BUIBI MOKPBITUI JIEKTPOAOB?
- [lepeuncuTh Pa3HOBUIHOCTH IJICKTPOJIOB IO TOJIIIIHHE.
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IIpakTuyeckasi padora Ne 6.
CBapka 3J1eKTpPoAaMM YYT'YHHBIX IIJIACTHH B COOTBETCTBHUU € TEXHOJIOTHel
(ITpakTHyeckasi padoTa BHINOJHIETCS B CBAPOYHON MaCTEPCKOM)
KomnnuecTBo yacos - 2 u.

Heap paboTbl - ompenenuTh BIUSHUE PA3IUYHBIX METOJOB 3JEKTPOAYTOBOM CBapKH
YyryHa Ha KaueCTBO CBApHOIO COEAMHEHHUS, COBEPIICHCTBOBAaTb YMEHHUS, IPUMEHSTH
TEOPETUYECKHE 3HAHMSI Ha IIPAKTHKE.

TeopeTuvyeckue MaTepuasibl

UyryHamu Ha3bIBalOT KEJIE30YIJIEPOJUCTBIE CIUIaBbl C COAECPKAHMEM YIJIEpOAa CBbIIIE
2%. bnaromapsi XOpoIIUM JIMTEHHBIM CBOWCTBAM M CPAaBHUTEIbHO HEBBICOKOM CTOMMOCTH OHHU
HaXoJAT IIMPOKOE IPUMEHEHHE B MallMHOCTpoeHMH. B 3aBucumoctu ot cocrosHus C u
CKOPOCTH OXJIAXKIECHMSI YyTyH pa3lessitoT Ha Oeiblii U cepblil. Jlerupyromue npumecu mo ux
BIUSHUIO Ha HEMEHTHT JeNAT Ha ABe rpynnsl: rpadutusupyromue (Al Si, C, Cu, Ni, Mn, P) u
kapoumooopaszyromue (Br, W, Cr, S, Mo) anemMeHTEHI.

TBepaocTh sBiIsIETCS Ba)KHOW XapaKTEPUCTUKOM YyryHa; OHA 3aBHCUT OT CTPYKTYpBHI,
JICTUPYIOIIUX TpUMeced W pazmepa rpadUTHBIX BKIIOUEHUH. HanMeHbIIyto TBEpAOCTh MMEIOT
(beppuTHBIE YYT'YHBI, B KOTOPBIX MOYTH Bech C HaXOAUTCS B CBOOOJHOM COCTOSIHUU, IEPIUTHBIN
YYTr'yH C IIacTUHYaThIM rpadutom umeer HB 220-240, yyryH ¢ MapTEHCUTHON METaNTHIECKOM
ocHoBoil umeer HB 400-500, a crpykrypa nementuta HB 750. HaubGonbiiee npuMmeHnenue B
HapOJHOM XO3SIICTBE MMEIOT cepble YyryHbl. CBapka CepbIX UyTyHOB IPOU3BOJIUTCS JBYMS
criocobamu.

I'opsuast cBapka — 3TO cHoco0, IpU KOTOPOM OCYLIECTBISIOTCS MpPEABapUTENbHBIN U
comyTcTByOmMMM HarpeBsl u3aenus 10 600-700°C ¢ mocneayrommuM MeICHHBIM OXJIaXKICHHEM.
Taxol mporecc yMEHbIIAET CKOPOCTh OXJIAXKICHUSI METaJlla CBAPOYHOIN BaHHBI U OKOJIOIIOBHOM
30HBI, YTO OO0ECleYMBaeT TNOJHYI TpadUTH3AIMIO METaljla IIBa M OTCYTCTBHE OTOena B
OKOJIOIIIOBHOM 30HE, a TAK)KE MCKITI0YaeT BO3MOKHOCTD TOSIBIICHHSI CBAPOYHBIX HANPSHKEHUI.

XonoaHas cBapka —5TO CBapka 0e3 MpeaBapUTEIBLHOTO HAarpeBa U3JeNus. ITOT CIOco0
TpeOyeT MEHBIINX 3aTpaT, IPU 3TOM UMEETCS] BO3MOKHOCTh BapbUPOBATh B OOJBIINX Hpeaenax
XMMHUYECKHM COCTaBOM MeTailia mBa. Ho mpu HamoXkeHuM BalMKa Ha XOJIOJHYIO MOBEPXHOCTb
YyryHa BCJIEJICTBHE OBICTPOrO OTBOAA TEMJa METaJJl HAIUIAaBJICHHOTO BaJMKa IOJIYYUTCS
TBEPJbIM U XPYNKHM. B OKOJIOIIOBHON 30HE HAa MEPBOM YUYaCTKE HETOJIHOTO PAaCIUIaBICHMS,
orpaHudeHHoM Temmneparypamu 1150—1250°C, mnpu OOJBIION CKOPOCTH  OXJaKICHUS
oOpa3zyercs Oemnblii YyryH, a Ha BTOPOM Yy4YacTKe, IJleé NPH HarpeBe OT HAIUIaBKH BaJMKa
oOpa3oBajics ayCTEHUT, OOINbIIas CKOPOCTh OXJAXKJICHHS M XUMHUYECKHH COCTaB 4yryHa
OPUBOAAT K €ro IMepeoxJIaXIECHUI0 C O0Opa3oBaHUMEM TBEPAOH M XPYNKOH CTPYKTYpHI
MapTEHCHTA.

YMeHblIIeHHEe CKJIOHHOCTH K 0TOeNy MepBOro y4acTKa OKOJIOIIOBHOM 30HBI NPH CBapKe
YyryHa MOXeT OBITh JOCTUTHYTO BBEJICHUEM B METAJUI IIBA TAKUX IpaduTH3aTOpoB, Kak Cu, Ni,
T.€. COOTBETCTBYIOILIMM HM3MEHEHHEM XHMHUYECKOrOo COCTaBa MeTajia IBa. VCKIIOYUTH WM
YMEHBIINTh BEPOSTHOCTh 00pa30BaHMS MapTEHCHUTA HA BTOPOM YYacCTKE OKOJIONIOBHOH 30HBEI
MOYKHO CHH)KEHHEM CKOPOCTH OXJXKICHHs, YTO JOCTHraeTcs YBEIMYEHUEM IOrOHHOM
SHEPTUU CBAPKU WU TTIOJOTPEBOM U3ICITHSI.

Cy1iiecTByeT MHOTO METOI0B XOJIOTHOW CBapKU YyTyHa.

Csapxa uyecyna cmanbHbiMu 91eKmMpooamu —5TO HauboJee ITOCTYIHBIM METOJ CBapKH.
[Ipu cBapke CTadbHBIMH 3JEKTPOJAMH C OOBIYHBIMHM MOKPBITUSMHU BCIEACTBUE MPOIUIABICHHS
YyryHa Ha HEKOTOPYI0 TIyOMHYy B METajule IlIBa 3HAYMTENBHO Bo3pacTaeT coxaepkanue C.
BricTpoe oxnaxaeHHe MeTayia IIBa, MMEIOIIee MECTO 1; NMpu XOJOJHOW CBapKe 4YyryHa,
MPUBOJUT K TOBBIIIEHUIO TBEPAOCTH (3aKaJIKe) IIBa U OTOEIMBAHUIO OKOJIOIMIOBHON 30HBI.
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CBapka 4YyryHa cCTajJbHBIMH DJJIEKTPOJaMHU C KapOHMI000pa3ylolmuMu SJIEMEHTAMH B
MOKPBITUU MPUBOJUT K TOMY, YTO YIJIEPOJ, IMOCTYIMAIOMUN B IIOB M3 OCHOBHOT'O METaJla,
CBSI3BIBACTCS B TPYAHOPACTBOPUMBIC MEIKOAMCIIEPCHBIE KapOuapl  (OOBIYHO BaHAIUSA),
CoOJIeprKalIrecss B AJIEKTPOAHOM TOKPBITHH, U CTPYKTypa IIBa moiydaercs (GeppuTHOI c
BKJIIOYCHUSMU ~ MENIKOJMCHEpPCHBIX  KapOuaoB. Tak, anektponbl mapku [{U-4, B mokpbiTHE
KOTOPBIX BBOJUTCS 70% ¢deppoBanaaus, oOeCreYMBaIOT HAIUIABJICHHBIH METaUT C
conepxkanueM V 9-0%. Ilpu cBapke uyryHa 31€KTpOAaMH U3 MaJOYTJIEPOAMCTON CTamu IS
yIy4dIlIEeHUs] KayecTBa CBAPHOIO COEIMHEHUS PEKOMEHAYETCS MPUMEHSTh 3JIEKTPOJbI Majoro
JUaMeTpa M MOHM)KEHHYIO CHIIy CBAPOYHOTO TOKA, YTO YMEHbBIIAET TEIJIOBOE BO3JCHCTBUE HA
yyryH. CBapky HEOOXOIMMO BECTH KOPOTKUMHU ydacTKamH, Bpa3opoc (1o Haubosee X0I0IHOMY
MECTY) C nepepbiBaMu, uToObI | TemnepaTtypa aerann BOIU3M MecTa CBapKu He IpeBbliiana 50—
60°C, BatTMKaMy MaJIoro CEYCHMS.

Csapxa KoMOUHUPOBAHHBIMU MEOHO-CMANbHBIMU INEKMPOOAMU.

B npousBoacTBE  mMpOKOe — MPUMEHEHHWE  HAlUIM  pa3jnyHble  BapHaHTHI
KOMOMHHPOBAHHBIX MEIHO-CTABHBIX 3JICKTPOJOB, B YACTHOCTH MEIHBIH CTCPXKEHBb C TOJICTHIM
MOKPBITUEM, COJEPIKAIIUM >KEIEe3HbIN MOPOIIOK (37eKTpoAsl Mapku O3Y-1) u my4ok U3 MEIHBIX
U CTABHBIX JJIEKTpoJoB. CBapka TaKMMH SJCKTPOJaMH JaeT 0oJiee yIOBJICTBOPHUTEILHBIC
pe3yNnbTaThl MO CPaBHEHHUIO CO CBApPKOW SJIEKTPOAAMH W3 Majoyriepoauctou crtamu. Ilydok
AIIEKTPOAOB OOBIYHO COOMPAIOT M3 OJHOTO DJJEKTpoAa Tuma D-42 M ABYX HPYTKOB MEJH.
Otb6enuBaHue OKOJIOIIOBHOM 30HBI MPHU CBApKe 3TUMHU SJIEKTPOAAMH YMEHBIIAETCS 3a CUeT
MOBBIIIICHHOTO COJIEP)KAaHUSI MEIIM B CBAPOYHOW BaHHE, KOTOpAas SBISETCS TpapUTH3UPYIOIIHM
3JIEMEHTOM, HO TIOJTHOCTBIO HE YCTPaHSETCS.

Ceapxa snekmpooamu u3 HUKeIe8blX CNIA606 BEAETCS KOPOTKUMH Bamukamu (30-50 mm)
C TMPOKOBKOH HMX B TOpSYEM COCTOSHUU C IETbI0 YCTPAHCHHS HAMPSDKCHUW OT YCaaKd TpH
OCTBIBAaHUM MeTa/lla mBa. Hanmnuue B CBapOYHON BaHHE AJIEMEHTOB-TPaUTHU3ATOPOB (MOHEIb-
Metamut coaepkut Ni 60-70% u Cu 25-30%) ymeHblIaeT OTOETUBAHHE OKOJOIIOBHOW 30HBI.
Capky cienyeT IpOU3BOJIUTH NPHU HEOOJBIIONW CHJIE TOKa OOpPaTHOW MOJIIPHOCTH BaJIMKAMHU
MaJIbIX CEUCHUH.

CBapka dYyryHa TOpPOIIKOBOM TIPOBOJOKOM — 93TO MEXaHH3WPOBAHHBIN CIOCO0,
MO3BOJIAIOIINNA HE TOJIBKO MOBBICUTH NMPOU3BOAUTENBHOCTh TPYyJa, HO M OOJErdyuTh YCIOBHUS
TpyZAa, OCOOCHHO MNpH ropsiueil cBapke uyyryHa. B Hacrosiee BpeMs NPUMEHSIOT TpU TUIA
nopoikoBbix npososiok: [IITY-1 qia xomomHoi cBapku ceporo uyryHa; [IITY-2 nns cBapku
ceporo uyryHa c mnogorpesoM; IIIMY-3 nns ropsiuelt cBapku ceporo uyryHa. CBapky
MOPOIITKOBOM TMPOBOJIOKOW MOKHO BBINIOJHSATH HA TOJIyaBTOMAaTaxX IMPOBOJIOKOW auameTpom 3
MM.

Mamepuanwt 01 céapku: ayryHubie mnactTuabl 50 x 100 M. (4 mT); S7AEKTPOABI THUTA
946 ¢ meanbiMu crepxkHsIMu(d = 3 - 4 mm); anexTpoast [[U-4, OMY-1.

Obopyoosanue, npucnocobienus, UHCMpYMeHmsl: CBAPOYHBIN MOCT MOCTOSHHOTO TOKA C
AIIEKTPOU3MEPUTEIbHBIMA ~ IpUOOpaMu; cCHenuanbHas CcTpyOnuHa s COOpKH  MpOOHI;
npucnocoOieHne Juid pa3MelleHus oOpas3loB Iepe] CBapKoW, MeTaulMyecKasl IIeTKa s
3aYUCTKHU.

Xon padoTsr:
1. BauncTtuth uyrynssie miaactuabl 50 x 100 (41T) 1 ynoxuTe UX Ha CBAPOUHYIO ILJIHTY.

2. IlpuxBaTuTh UX MO TOPIAM, MOJIb3YACH CIIEUATIBHONW CTPYOLIMHON.

3. [lonobpats cury cBapodHoro Toka les = (35+40) dA, roe d — quamerp snexTpona.

4. HarunaBute Bamuku L = 50 - 60 MM mepneHAMKYISPHO K CTHIKY 0€3 MONEepedHbIX
KOJIEOAHUH JIEKTPOAAMHU PA3HBIX MApOK, IIPU COOTBETCTBYIOIUX PEXXHUMaX, OTMeYas CUIY TOKa,

HaIpsDKEHUE Ha 1Yre U BpeMsl €€ TOPEHUsI B TETPAIU.
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5. 3auncTUTh MPOOKI OT LIUIAKAa M OPBI3T, ONPEACIUTE KaueCTBO HAIUIABKH MO BHEUIHEMY
BULY.

6. OTBETUTH TUCHMEHHO Ha KOHTPOJIbHBIC BOIIPOCHI:
- UTo Takoe 4yryH U €ro pa3HOBHJIHOCTHU?
- B ueM cocTosT OCHOBHBIE TPYIHOCTU CBAPKU YyryHa?
- [Touemy s cBapKM 4YyryHa 4acTO IPHUMEHSIOT JIEKTPOJAbI, COJAEpPIKAIUE MEIb U HUKEIb?
- B yem ocHOBHBIE TEXHOJIOTHYECKHNE OCOOCHHOCTH XOJIOIHOM CBapKH YYT'yHa, €ro OTJIIMYUE OT
XOJIOJHOU cBapKu?
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IIpakTuyeckasi padbora Ne 7.
Omnpenenenne reoMeTpUYECKUX Pa3MepPoOB IIBOB Pa3HbIX THMOB CBAPHBIX COeTHMHEHUIA
KonmaecTBo yacoB — 2 4.

Heab padorsl - GopMHpPOBATH YMEHHS ONPEICNIATh T€OMETPUUYECKUE pa3Mephl IIIBOB
Pa3IMYHBIX TUIIOB CBAPHBIX COCAMHEHUIA.

TGOPCTI/I‘lGCKI/Ie MaTepHuaJibl:

W3meputenbHbIi  KOHTpOib NONy(haOpuKaToB, JeTajell U cOOpPOYHBIX  €AMHUIL
BBITIOJIHSCTCST /ISl TIPOBEPKH COOTBETCTBHSI HMX T'E€OMETPUYECKHX pPa3MEpPOB TpPeOOBaHHUIM
CTaHJApTOB, TEXHUYECKUX YCIOBUH WIM KOHCTPYKTOPCKOW JOKYMEHTallMd, a TaKxke
JOMTYCTUMOCTH ~ Pa3MEpPOB  BBISABICHHBIX TPM  BH3YAIBHOM KOHTPOJE IOBEPXHOCTHBIX
HECIUIOIIHOCTEM.

BusyanbHblli KOHTPOJIb, KaK MPABHJIO, BBIMOIHICTCS HEBOOPYKEHHBIM TJIa30M HIIH C
[IOMOILBIO JIYIbl. YBEJIUYEHHUE JyH JOJKHO ObITh 4—7-KpaTHOE HpPU KOHTPOJIE OCHOBHOTO
MaTepHala U CBapHBIX COSAMHEHUH MPU M3TOTOBJICHUH, MOHTaXEe M PeMOHTE H 10 20-KpaTHOTO
IpU TEXHUYECKOM JMAarHOCTUPOBAHUU.

Hnst u3mepenuss (GopmMbl M Pa3MEpPOB M3ICIMA U CBAPHBIX COCAMHEHUH, YTIIOBBIX W
JUHENWHBIX BEIMYUH Monydadbpukaros, aeraneif, cOOPOUYHBIX E€IMHUL], CBApHBIX COECIUHEHUH,
U3JIeNNil, a TaKKe TOBEPXHOCTHBIX JE(PEKTOB CIIEAYET MPHUMEHSATh HCIPABHBIC, MPOIIESAIINE
METPOJIOTHUECKYIO TPOBEPKY, HHCTPYMEHTBI U IPUOOPBHI:

- mynsl m3meputensHbie 1o ['OCT 25706;

- TUHEHKH u3MepuTenbHbie MeTaunaeckue o ['OCT 427,

- yronsHUKH 1oBepounblie 90° nexanpubie mo 'OCT 3749;

- mrranreHpkynu no 'OCT 166 u mranrenpeiicmaces! no I'OCT 164,

- rrymiel Ne 2 - 4,

- malJIOHbL, B TOM YKclie yHUBepcanbHble (Hampumep, Tuna YIIIC mo TY 102.338-83),
paanycHble, pe3b00BbIE U JP.

[lepen mpoBeneHHEM BU3YaIbHOTO W U3MEPHUTEIHHOTO KOHTPOJISI TIOBEPXHOCTh OOBEKTa B
30HE KOHTPOJSI MOMJIEKUT 3a4MCTKE O YUCTOTO MeTajyla OT P)KaBUMHBI, OKAJHMHBI, T'Ps3H,
KpacKy, Mmaciia, MUlaKa, OpbI3r pacIUIaBICHHOTO MeETallla, MPOIYKTOB KOPPO3UHU H IPYTHX
3arps3HEHUH, MPENATCTBYIOLUINX IPOBEIEHUIO KOHTPOJIS.

N3meputenbHblli KOHTPOIb HU3ACIUN IMPOBOJIUTCSA C LEIBIO MOATBEPXKICHUS Pa3MepoB
CBapHBIX IIBOB, JONYCTUMOCTH pPa3MEpPOB IOBEPXHOCTHBIX JE€(PEKTOB, BBISBICHHBIX IPH
BU3YQJIbHOM KOHTpOJIE, a TaK)K€ COOTBETCTBHS OCHOBHBIX pa3MepoB W3JIEeNui (merainei,
cOOPOUHBIX €IMHHI]) TPeOOBaHUAM CTaHAapTOB, TY u macnoptoB u3Aenuii. Cxembl U3MEepeHHs
OTIENFHBIX Pa3MepOB IMOJITOTOBKH JeTajel TOJ CBapKy M COOPKH COCTUHEHHH TOJ CBApKy C
MOMOIIIBIO 11a0sI0Ha yHuBepcanbHoro tuna Y I C npusenens! Ha pucynke 11.

Puc.11 - CmocoOb! m3MepeHus CBapHBIX IIIBOB C TOMOIIBIO MT1a0JI0HOB
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Xoxa padoThI:
1. O3HaKOMUTBCS C TEOPETUUECKUMHU MaTEepUaTaMU.

2. IlpoBecTn M3MEpEHUSI TEOMETPUYECKUX PAa3MEPOB CBAPHBIX IIBOB HPEATI0KEHHBIX
00pa310B aHanoru4yHo puc.11.

[Toce mpoBeneHUs M3MEPEHUI I€OMETPUYECKUX ITapaMeTPOB CBAPHOTO COCIUHEHUS
MOJIy4YCHHBIE PE3Y/IbTAThl 3aHECTU B TAONHILY.

Bapuant Ne: Tun cBapHOTO COCTMHEHUS:
KonTponupyemslii napametp VYcnoBHoe 0003HaUCHUE Pazmepsl, MM
[[Iupuna mBa ¢, €1
BricoTa miBa G
BbrImmyki0cTh 00paTHOM CTOPOHBI 1B 01
BoruyTroctb 00paTHOI CTOPOHBI I11Ba 02
Karer yrnoBoro miBa K, K1
YemryifuaTocTh 1B B1
I'myOuHa 3anagaHuil MeX 1y BaIMKaMU B2
Pasmepsl (quamerp, AIMHA, IUPHHA) d,1,b

3. OopMuTh OTYET MPOBEACHHBIX W3MEPEHUH T€OMETPHUECKUX MapaMETPOB CBAPHOTO
coeauHeHusi. OTYET JOJDKEH COJIEPIKATh:

- 11eNb paboTHI,

- IpUOOPBI ¥ IPUHAICIKHOCTH,

- CXEMY COEIUHECHHUS.

[To pesynbTaTaM BBIOJHEHHS PaOOThI HEOOXOIMMO MUCHBMEHHO C(HOPMYIHPOBATH
BBIBO/BI.

4. OTBETUTH MUCHbMEHHO Ha KOHTPOJIBHBIE BOMPOCHL:
- Kakue nedextsl cBapHOTro 1mBa nojyiexkat usmepenusm BUK?
- Yro Takoe YIIC u 115t KaKMX U3MEPEHHUM OH UCTIONB3YETCsI?
- Kakue nacTpyMeHThl BX0IAT B KoMmIuiekT BUK?
- Kakue reomerpuueckue pazmepsl CBApHOTO 11BA MOAJIEKAT U3MEPEHUSIM?

22




IIpakTuyeckasi pabora Ne 8.
O06o03HauYeHNe CBAPHBIX IIIBOB HA YepTeixKe
KonmuecTBo yacos - 2 4.

Heab padorsl - GopMHpPOBATH YMEHHE YHTATh U300paKCHHSI CBAPHBIX COCIUHCHUN H
IIBOB Ha YEPTEKAX.

TeopeaneCRne MaTepHuaJibl

Cormacio EpuHOi cucTeMe KOHCTPYKTOPCKOM JIOKYMEHTallUHM, HW300paKECHHUS |
0003Ha4YeHMsI IIBOB CBAPHBIX COEJIMHEHUN B KOHCTPYKTOPCKUX JOKYMEHTaX U3JEJIUN JIOJKHBI
cootBercTBOBaTh ['OCT 2.312-72 «YcnoBHbIe M300pakeHUS M 00O3HAYCHUS IIIBOB CBApPHBIX
coequHeHui». OO003HAaUeHHE CBapKU BBIMOJIHAETCS HAKIOHHOM JMHHMEHW C OJHOCTOPOHHEN
CTPEJNIKO#l, a XapaKTepUCTHKa IBa, CHOCOO CBApKH M Mpouee YKa3bIBACTCS HAJ WIH IOA
TOPU30HTAIBHOM MOJIKOM, KOTOpasi CMBIKAeTCsl C HAKJIOHHOM JinHued. OTHOCTOPOHHSISI CTpeKa
YKa3bIBa€T MECTO LIBA.

Ycnosnoe uzobpasicenue 6uoumozo wea: HeE3aBUCUMO OT cr1oco0a CBapKU BUAMMBIN LIOB
CBapHOI0 COETMHEHUS YCIOBHO M300pakatOT CIIJIOLIHOW OCHOBHOM JIMHUEH.

Heguoumozo wea: He3aBUCUMO OT CHocoda CBapKU HEBHUIUMBIA IIOB CBAapHOTO
COEIMHEHUS YCIOBHO M300pakatoT ITPUXOBOM JIMHUEH.

Oounounoti  céapuoli MoOYKU: BUIUMYIO OJMHOYHYIO CBapHYIO TOUYKY YCJIOBHO
n300paxaroT 3HaKoM "+'", KOTOPBIA BBIMOJHAIOT CIUIOIIHBIMU JUHUSMHU. HeBugumbie
OJIMHOYHBIE TOYKU HE U300paKaroT.

Ceuenus MHO20NpOXOOHO20 wi6a: TIPU U300PAKEHUU CEUCHHS] MHOTOMPOXOJHOTO IIBa
JIOTTYCKaeTCsl HAHOCUTh KOHTYPBI OTAEIBHBIX MTPOXOJI0B, PU ATOM UX 0003HAYaIOT MPONHCHBIMU
OyKBaMH pyccKoro angaBuTa.

Hecmanoapmnoeco  wea:  1yis  HECTaHAAPTHOTO  IlIBa  YKa3bIBalOT  pa3Mephl
KOHCTPYKTUBHBIX 3JIEMEHTOB, HEOOXOAMMBIX JUISl €r0 BBIMOJIHEHUS. ['paHuIIbl mBa H300paxaroT
CIUIOIIHBIMU OCHOBHBIMHU JIMHUSIMH, @ KOHCTPYKTUBHBIE 3JIEMEHThl KPOMOK B I'paHHUIaX IlIBa —
CIUIOIIHBIMU TOHKMMH JIMHUSIMH.

s 0003HaYeHUs] CBapHBIX IIBOB HCHOJB3YIOT TAaK)XKE BCIOMOTareibHbIE 3HakW. B
YCIOBHOM O0O3HAQUYE€HUHU IIBA BCIIOMOTAaTeJbHbIE 3HAKH BBIMNOJIHAIOT CIUIOIIHBIMU TOHKUMHU
TuHUSAMH. BcromoratenbHble 3HAKM JOJDKHBI  OBITh OJUHAKOBOM BBICOTHI C Lupami,
BXOJISIIIMMH B 0003HaUEHHE 1IBA.

Ipumeuanue:

3a TUIEBYIO CTOPOHY OJJHOCTOPOHHETO I11Ba CBAPHOI'O COETUHEHUS IPUHUMAIOT CTOPOHY,
C KOTOPOU IIPOU3BOJAT CBAPKY.

3a JUIEBYIO CTOPOHY JABYCTOPOHHErO IIBAa CBAapPHOIO COEJUHEHHS C HECUMMETPUYHO
MOATOTOBJIEHHBIMU KPOMKaMH IIPUHUMAIOT CTOPOHY, C KOTOPOH MPOU3BOASAT CBAPKy OCHOBHOTO
1IBA.

3a JULEBYI0 CTOPOHY JABYCTOPOHHETO IlIBa CBAapHOTO COEOUHEHUS C CHUMMETPUYHO
MOJTOTOBJICHHBIMU KPOMKAMU MOXKET OBITh IPUHATA J1I00ast CTOPOHA.

Cmpykmypa ycio81020 0003Ha4eHus: ued

I'OCT 2.312-72 «YcnoBHbIE W300pakeHUsI 1 0003HAYEHUS IIIBOB CBAPHBIX COCTUHECHHIN
yCTaHaBIMBAeT pPsiji TpeOOBaHMI M 0003HAUEHUI CTaHIAPTHBIX M HECTAHAAPTHBIX IIBOB WU
OJIMHOYHBIX CBapHbIX To4eK. Eciu as 1mBa cBapHOTO COENMHEHUS YCTaHOBJIEH KOHTPOJIBHBIN
KOMILJIEKC MJIM KaTeropusi KOHTPOJIA IIBa, TO UX O0O3HaueHHE JOMYCKAeTCs MOMEMIATh IO
TUHUEH-BbIHOCKOU. [Ipn Hanmuuum Ha yepTeke OJMHAKOBBIX IIBOB 0003HAUEHHE HAHOCHUTCS Y
OJTHOTO W3 U300paKeHHH, OT M300paKEHUH OCTAIbHBIX OJMHAKOBBIX IIBOB MPOBOJAT JIMHUU-
BBIHOCKM C IOJIKAaMU. BceM OQuMHAaKkoBBIM IIBaM IPUCBAMBAIOT OAMHAKOBBIM Homep. IIIBbI
CUMTAIOTCS OJIMHAKOBBIMH, €CJIA: OJMHAKOBBI UX TUIIBI U pa3Mepbl KOHCTPYKTUBHBIX JIEMEHTOB
B IONEPEYHOM CEUEHUHM; K HUM NPEIBSABISAIOTCS OAHU M Te ke TpeboBaHusa. KommuectBo
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OIWMHAKOBBIX MIBOB JOOMYCKACTCA YKa3bIBaTb Ha JIMHUHW-BBIHOCKC, I/IMCIOL[ICﬁ MOJIKy C
HAaHECEHHBIM 0003HAYECHUEM IIBa. PacroyioskeHre BCIOMOTATEIbHBIX 3HAKOB B O0O3HAYCHHU
CBApHOTO IIBA NTOKA3aHO Ha puc. 12.

Broiossamesstse SHosd w00 no oo
AR b OETERRCED wia
o Dot

T

ch&mmtm\
Aan mensdinroen wlo-poswen Sy mofonedfinernen
UUOCTRG 380 7 A S i DOZMED Was0
AR DOHo0R CRODHOET TERRK —  DOSMeD
POCUETHOSE  DROGMETDO  TOuKES
Jaa wfln mOnTORTHON  Thuouner CEODRM HAH
SASKTOORINASTONNOEE — DOSMED GOCUSTHOSD SMOMBTOO  TOURM
A BASKTROREASTOS 3HA% 7 A £ K DAaENeD  wosd
Aar wfn gommosTeon wolkor cfookk - pasesn
DOZMED DECHEHDT WMy s
Axz npepefcrozo wfo sowrosmeos wolhon cloower -
OOEHED COCUSTHON by W80 SHow GMEoWSHeT  DOSMSD
Saet EEEamAfneMnen QNOETRG SHAN S W posen woeen
MK [h M DOEMSD KOTOTOD COSAGCHD CTRHOODTY WO T M KOHCTOLR TSRS
SAoHENTE el Clonrbn Costibeend
LoAnfHoe  DFDSHOLSRHEOIOCITY CEGMKG D CTOROODTY AT W M KDHCTOURTMEBHES  SADHSHTE
ufinf cfoorbs coodiomet ITonuosaetcA e Gwassdomd
Eepformotmpooloe odoshouere wln o CTOROODTY HE TN W ADHCTOURTMAHES  SADNMEHTH

ufnf cfopne COSm--eRat
CODEHOUSMS  CTORTERTE HE A o oonoiRee soneTounTiinee sackonTe w80l cfopnnn costhaenied

Puc.12 - PacnonoxeHnne BCIOMOTaTeIbHBIX 3HAKOB B 0003HAYCHUU CBAapHOTO MIIBa
BcnoMorarenbpHbIe 3HaKU npu 0003HAYCHHH CBApHBIX IIBOB ITOKA3aHLI B Ta6J'II/II_[e 1.

Tabnuna 1 - BcnomorarenbHble 3HaKU NpU 0003HAUYEHUHU CBAapHBIX IIIBOB

Pacnonoxkenme suaka
3uak 3uaueHue 3HaKa ¢ nutlesoii | ¢ oboporHoii
CTOPOHLL |  CTOPOHLI

Brin YEIOCTEL HIRA CHATE

HanneiBel 1 HepoBHocTH Ba 00paloTaTts ¢
IUIaBHBIM MEPEX00M K OCHOBHOMY METAJLTY

/o
Vs

0¥k

[los no HezaMKHYTOI THHK U

ANAJ
I (3naK NpHUMEHALIOT, ECINH PacloIoKeHHE IBA —1

ACHO H3 ‘{EpTE)Kﬂ]

Ilos no 3aMKHYTOMH THHHK
(nnaMeTp 3Haxa — 3...5 Mm)

T.€. NpPH YCTAaHOBKE €ro Ha MECTE
NpHMEHEHHA

llos mnpepuBuCTEIii WAH  ToYeHHLIH ¢
LEMHBIM PACTIONOKEHHEM

(yron naxkmnouna aunuu =60°)

lloB BLIMOMHHTH [IpH MOHTAMKE H3INCIHA, I
/ /_

llos mnpepuBuCTLIil WIH TOYeHHLIH ¢
AXMATHBIM PACIIONOKEHHEM

Y

.
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Cmanoapmei, pecnamenmupyrowjue KOHCMPYKMUGHbvIE 21eMeHNMbl

KoHCTpyKTHBHBIE 3J€MEHTHI CBApHBIX COCIUHEHHM W pa3Mepbl LIBOB IS Pa3IUUHbBIX
BUJIOB CBAPKU PETJIaMEHTHPOBAHbI COOTBETCTBYIOIIMMHU CTaHAaPTAMMU:

I'OCT 8713-79 «Csapxka oz ¢rocom. CoeTMHEHHS CBAPHBICY;

I'OCT 5264-80 «Pyunast qyroBasi cBapka. CoelMHEHHS CBapHBIEY;

I'OCT 14771-76 «/lyroBas cBapka B 3amuTHOM Ta3ze. CoeIMHEHUS CBAPHBICY;

I'OCT 15164-78 «Onekrpounakosas cBapka. CoeJUHEHHS CBapHBIE»;

I'OCT 14806-80 «lIlIBbI cBapHbIX coeauHeHUi. JlyroBas cBapka ajglOMUHUS U
QIIOMUHHUEBBIX CILIABOBY;

I'OCT 16098-80 «CoenuHeHusi CBapHbIE M3 JIBYXCIOMHONH KOPPO3MOHHO-CTOMKOM
CTaIIn;

I'OCT 16038-80 «IlIBbI cBapHBIX COCIWHEHUN TPYOOIPOBOJOB M3 MEIW W MEIHO-
HUKEJIEBOTO CILJIaBay;

I'OCT 11533-75 «ABTomaTuueckass M I0OJyaBTOMAaTH4YecKas JyroBas cCBapKa O]
¢rocom. CoeMHEHNS CBapHbBIE IOl OCTPBIMU U TYIIBIMH YTJIaMU;

I'OCT 27580-88 «/lyroBast cBapka allOMMHHEBas M QJIIOMHUHUEBBIX CIUIABOB.
CoenuHeHus CBapHbIE O] OCTPHIMU U TYNIBIMHU YIJIaMU.

OTUMH CTaHIApTaMH B 3aBHCHMOCTH OT TOJIIIMHBI METaJUla yCTAaHABIUBAIOTCS (POPMEI
MONIEPEYHOI0 CEYEHUs CBAPHOTO 111BA U KOHCTPYKTUBHBIE AJIEMEHTHI IOATOTOBIEHHBIX KPOMOK U
BBIMIOJTHEHHBIX IIBOB, KOTOPHIM MPUCBANBAIOT OYKBEHHO-LIU(POBBIE 0003HAUCHHUS.

bykBeHHast yacTh yKa3bIBaeT Ha BUJI CBAPHOT'O COEIMHEHUS:

C — CTBIKOBOE;

VY — yrnosoe;

T — TaBpoBoOE€;

H — Haxnecrounoe.

[{udpsl oTpakaroT NOPAIKOBBI HOMEpP THIIA IIIBA B KOHKPETHOM CTaHAApTE.

Taxke UCIoNb3yI0T YCIIOBHBIE 0003HAYEHHSI OCHOBHBIX CIIOCOOOB CBapKH:

P — pyunas myroBas cBapka;

DJI — 2neKTPOHHO-TTy4YeBasi CBapKa;

@ — nyroBas cBapka moJi cioeM ¢uitoca;

I1JT — mna3MeHHass 1 MUKpPOILJIa3MEHHAs CBapKa;

VII - cBapka B aKTUBHOM T'a3e IUIABALIMUMCS SJIEKTPOAOM;

N — cBapka B MHEPTHBIX Ia3ax;

HNII — cBapka B HHEPTHOM TIa3e IUIABSIIMMCS JIEKTPOJIOM;

WH — cBapka B MHEPTHOM ra3e HeIUIaBALIMMCS 3JIEKTPOIOM;

I — razoBas cBapka,;

I — snexTpoIIaKoBas cBapkKa.

Xox padoThI:
1. O3HaKOMUTBCS C TEOPETHUECKUMH MaTepUaIaMH.

2. Ha mpumepe cOOpOYHOTO YepTeka ONMpeAeTUTh KOJINYECTBO, BUI U 0003HAUCHHE
CBapHBIX IIIBOB.

3. OTBETUTH MMCHMEHHO Ha KOHTPOJIbHBIE BOITPOCHI:
- Kakumu OykBamu 0003HauarOT CBapHbIE COSAMHEHHSA?
- Yka3arb 3HaKkH JIsl 0003HAYEHUS 11Ba IO 3aMKHYTOM U HE3aMKHYTOW JIMHUU.
- Kakoii cTpenkoii 0603HayaeTcsi cCBApHOM IIOB Ha yepTexke?
- Kak Ha yeprexe npou3BOAUTCA HyMEpAaIUs CBAPHBIX IIBOB?
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IIpakTuyeckasi padora Ne 9.
IIpoBepka pa3aejiku KpOMOK, BHICTABJIEHHE 3230pa /1Jis1 COOPKHU JIeTaieii Ha MPUXBaTKAaX

KomnuectBo yacos - 4 4.

Heabp paGorsl - QopMHUpOBaTH yMEHHE NPOBEPSITh KAYECTBO pa3leiKd KPOMOK,
BBICTABJISITh 3a30p B CBAPHOM COEAMHEHUU MJII KAaueCTBEHHOW COOPKH COTJIACHO uepTeka U
TEXHUYECKUX YCIOBUH.

TeopeTuvyeckue MaTepuaibl

W3meputenbHbIi  KOHTpONb NONy(haOpUKaToB, JeTaleii U COOpPOYHBIX  €IUHHIL
BBINOJIHAETCSL JJIs1 IIPOBEPKM COOTBETCTBHMSI MX TI'E€OMETPUYECKHUX pPa3MepoB TpeOOBaHUAM
CTaHJAPTOB, TEXHUYECKUX YCIOBHH WM KOHCTPYKTOPCKOH JIOKYMEHTAIlMH, a TaKKe
JIOITYCTUMOCTH ~ Pa3MEpPOB  BBIABICHHBIX TP  BHU3YaJIbHOM KOHTPOJE IMOBEPXHOCTHBIX
HECIUIOIIHOCTEN.

Jns m3Mepenuss (GopMbl M pa3MEpoOB HM3JCIUN M CBapHbBIX COEAMHEHUH, YIJOBBIX WU
JMHEWHBIX BEJMYUH MoNy(haOpuKaToB, aeTaiedl, COOPOYHBIX €IWHHI], CBAPHBIX COCIMHEHHUH,
U3Jenuil  cleayer INPUMEHATh UCIpaBHbIE, TMPOLICALIME METPOJIOTHYECKYI0 IOBEPKY,
UHCTPYMEHTHI U IPUOOPBI:

- TMHEWKYU u3MepuTeabHble Metayumueckue o [OCT 427,

- yronpHUKH 1oBepounbie 90° nexanpublie mo 'OCT 3749;

- mrranreHupkynu o 'OCT 166 u mranrenpeiicmMacel mo 'OCT 164,

- rrymiel Ne 2 - 4,

- malJIOHBI, B TOM YHClie YHUBepcanbHble (Hampumep, Tuna YIIIC mo TY 102.338-83),
paanycHbIe, pe3b00BbIE U p.;

[lepen npoBeneHHEM N3MEPUTEIBHOTO KOHTPOJISI TIOBEPXHOCTh OOBEKTA B 30HE KOHTPOJIS
MOJUIEKHUT 3aYUCTKE JI0 YUCTOTO METajula OT P)KaBUMHBI, OKAJHMHBI, TPS3H, KPAcKH, Macia,
nuIaKa, OpbI3r pAcIUIaBICHHOTO MeTajjia, MPOAYKTOB KOPPO3MHM W JAPYrMX 3arps3HEHui,
NPEMSATCTBYIOMIUX MPOBECHUIO KOHTPOJIS.

W3MepuTenbHbI KOHTPOJIb M3/EIMHA TPOBOAUTCS C LENbI0 MOATBEPXKICHUS pa3MEpoB
CBapHBIX IIBOB, JOMYCTHMOCTH pPa3MEpPOB TIOBEPXHOCTHBIX J€(PEKTOB, BBISBICHHBIX MpPU
BU3YaJIbHOM KOHTpOJIE, a TaKXe COOTBETCTBUS OCHOBHBIX pa3MepoB U3Jenuil (nerane,
COOpPOYHBIX €MHHI]) TPEOOBAHUSAM CTAHAAPTOB, TY U MacOpTOB U3AETUH.

Ha pucynke 13 0003HaueHBI MapaMeTphl pa3aeski KPOMOK CBAPHBIX COSTMHEHUI
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Puc.13 - [TapameTpsbl pa3ieqku KpOMOK CBAPHBIX COCAUHEHUN

3a30pbI B CTBIKOBBIX COCAMHEHUSX JOJKHBI OBITh PABHOMEPHBIMU M HE IIPEBBIIATH 2 MM.
B coennHeHMAX BHAXJECTKY M BTaBp DJIEMEHTHI JOJDKHBI IUIOTHO IPWIEraTb APYT K APYTY.
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3a30pbI B TAKUX COEJAMHEHHSIX JOMYCKAIOTCS paBHBIMU 2 4 MM (B 3aBUCHMOCTEH OT TOJIIHBI
CBapuBaeMbIX dJIeMeHTOB). Ha puc.14 moka3aHbl ciocoObI U3MEPEHUS YIIIOB Pa3IeiIKi KPOMOK.

d)

d_q:‘)_..ﬂr I )

a) “‘

Puc.14 - I3mepenue yriioB pa3aesiku KPOMOK

a) KOHTPOJIb YIJla pa3/IelKu KPOMOK B CTBIKOBOM COEIMHEHUU; 0) KOHTPOJIb yIJla pa3AeiKu
KPOMOK B HaxXJICCTOYHOM COCANHCHUU

COOpKy BBHINOJNHSAIOT B CIEHUAIBHBIX TPHUCIIOCOONEHHUSIX (B CEPUHHOM W MacCOBOM
IPOM3BOJICTBE) UM HA NMPUXBATKaX (KOPOTKMX IIBaX, CKpeIustonmx Aeranu). CnocoObl cOOpKU

C TIOMOIIIBIO 11a0JI0OHOB MOKa3aHbl Ha puc.15.

@ MoarotoBnexHsie getann cobupaoT ® ToyHocTb COOPKN KOHTPONUPYIOT Wab-
NOHaMK, naMepnuTenbHsiMu npuéopamn

NOA CBapKy i

Wiyn - wabnou
™ A\

CThIKOBOE
COZAVHEHME

“ TABPOBOE
COEAMHEHME

® MosepxHOCTH CBAPHBAEMbIX KPOMOK ® C6opKy BHINOMHAIOT 8 NPHCIOCO6NEeHNAX

Ha WHPHHY 20-30 MM 3a4MILAIOT OT PXAB- (xonayxTOpax, KaHToBaTennX, Ha crenna-

YMHBI, MACNa N APYTMX 3arPA3HEHNM XaX) AN © NCHONbIOBIAHNEM HPAXBATOR =
KOPOTKHMX WEBOB

Puc.15 - TexHonorus cOOpKH CBapHBIX COSTUHEHUN C TTIOMOIIBIO MAOIOHOB

JInvHa MPHUXBATOK M PACCTOSHHE MEXIy HUMH 3aBHUCSAT OT BHIA W3JCIHS, TOJIIUHBI
MeTaJuia ¥ JUIHHBI 1iBa. [1pu cOOpKe HECTIOKHBIX COSTUHEHUN 3 TOHKOJIUCTOBOW CTAJIH JTMHA
NPUXBATOK JieJaeTcs He Oosiee 5 MM, a pacCTOSIHUE MEX1y HUMU ycTaHaBiuBaercs 50-100 mm.
(puc.16). Tlpu cOopke peraneid TtommmHOM 3-4 MM W Oolee W TpPU 3HAYUTEIHHON
MPOTSKECHHOCTH MIBOB JUTMHA TpUXBaTOK coctaBisseT 20- 30 MM, a pacCTOSHUE MEXKTy HUMP—
no 300 mM. BeicoTta (ToymuHa) IBa B MECTE MPUXBATKH JIOJDKHA ObITh B mpenernax 0,5 0,7

TOJIIMHBI OCHOBHOI'O METaJjia.
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ITpu mocTaHOBKE MPUXBATOK HEOOXOAUMO, YTOOBI TPOBAP KOPHS IIBa OBLI XOPOIINM, TaK

KaK BO BpeMs IIOCIEOYIOIIEH CBapKu KOPHH
IIPUXBAaTKH 4YacTO YK€ HE PpacIUIaBISAIOTCS.
ITopsanok HajlOXKEHUs MPUXBATOK 3aBUCUT OT
TOJIIIMHBI OCHOBHOI'O METaJlyla U AJIMHBI IIIBA.

IIpu cBapke OTBETCTBEHHBIX KOHCTPYKIIMM
NPUXBATKY JOJDKHBI IIPOM3BOJMTH CBAapIIUKU,
KOTOpble OyqyT cBapuBaTh JaHHOE u3zaenue. Ilpu
BBIIIOJIHCHHUU MPUXBATOK MCIIOJIB3YIOTCA TC IKC
CBapOYHbIE MAaTEpUaJIbl, YTO U IPU BBHIIOJIHECHUU
OCHOBHOM CBapKH.

Ilepen BbINOIHEHHWEM CBapKu, IPUXBATKU
JOJIDKHBI OBLITH TIIATCJIBbHO 3a4YUIIICHBI.

Puc.16 - [Ipumep pacnosioxkeHusi IPUXBATOK MPU COOPKE YIIIOBOTO COCTUHEHUSI.

Xox padoThI:

1. O3HaKOMUTHCS C TEOPETUYECKUMH MaTEpHAIAMHU.

2. llpoBectn wW3MepeHHS KOHCTPYKTHUBHBIX pa3MmepoB (mpumepbl - puc.13, 14)
IPEUIOKEHHBIX 00pa3lioB U3MEPUTENBHBIMU CPEJICTBAMU U IA0JOHAMU, PE3YJIbTaThl 3aHECTH B
TabJIuILy.

KoHnTponupyemslil mapamerp YcnoBHoe 0003HaYeHNE Pa3zmepsl
3azop B
VYroun ckoca KpoMKU B
[Ipurynnenue C
VYroi pa3zaenku KpoMOK o

3. OTBETUTH MUCHBMEHHO Ha KOHTPOJIbHBIC BOIIPOCHI:
- Kakoii BeicTaBisieTcs 3430p Ipu cGopKe CTBIKOBOTI'O COGI[I/IHCHI/IH?
- Yro Takoe MPUXBATKH U JJI1 YE€TO OHU Hy)KHI)I?
- Kakne CBAapOYHbIC MAaTCPHUAJIbI UCTIOJIB3YIOT IJIA BBIITOJIHCHU A HpI/IXBaTOK?

- Kakux pasmepoB 10KHBI ObITh IPUXBATKH?

- Kakne HHCTPYMCHTBI U 1a0JIOHBI HUCTIOJIB3YIOT IJId MPOBCPKU KauCCTBaA C60pKH CBapHOro

COeIUHEHUS?
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IIpakTuyeckas padora Nel0.
Br100p cO0pOUYHO-CBAPOYHBIX KOHAYKTOPOB /IJISl IVIOCKUX U MPOCTPAHCTBEHHBIX
METAJUIOKOHCTPYKIUIA
KonnuecTBo yacoB — 2 u.

Hear paGorbl - mpuoOpeTeHHME  MPAKTUYECKMX  HAaBBIKOB B pa3paboTke
TEXHOJIOTHYECKOT0 Tporecca COOPKM 3aJaHHOTO CBAapHOTO Yy371a, B BBIOOpE CBAapOUYHBIX
KOH/IYKTOPOB.

TeopeTnyeckue MaTepuabl

CO0poYHO-CBapOYHBIE MPUCIOCOOJICHUS  SBISAIOTCS BEChbMa BaKHOM  OCHACTKOM
CBapOYHOTrO Mpou3BoAcTBA. Hapsiay ¢ obecrneueHneM TpeOyeMOro B3aMMHOTO PACIIOIOKEHHS
CBapHBaeMBbIX JIeTasleii COOPOYHO-CBAPOYHBIE MPHCIIOCOOICHHS 00ECTICUNBAIOT:

- YMEHbILIEHUE TPYIOEMKOCTH PadOT;

- TIOBBILIEHUE IPOU3BOUTEIBHOCTH TPY/IA;

- COKpalIeHUe JITUTEIbHOCTH IPOU3BOACTBEHHOTO IIUKJIA PaboT;

- o0sier4enue yCciuoBHi TpyAa;

- IOBBILLIEHNE TOYHOCTH PadoT;

- yAy4lIeHHne Ka4yeCTBa NPOYKIHH;

- COXpaHEHHE 3aJaHHOW (OPMBI CBAPUBAEMBIX H3JCIHIA ITyTEM COOTBETCTBYIOIUIETO
3aKpeIUIeHUs UX B IIEJISIX YMEHbIIEHHS AehopMaluii Ipy CBapKe.

COopouHO-CBapOUHbIE  MPUCHOCOOJIEHUS  JIOJKHBI  YJIOBJIETBOPSTH  CIEAYIOLIUM
TpeOOBaHUSIM.

1. OGecneunBaTh JOCTYMHOCTb K MeCTaM YCTAQHOBKM JeTalief, K pyKOsTKaMm
(UKCUPYIOMNX U 32)KUMHBIX YCTPOWCTB, K MECTaM MPUXBATOK U MECTAM CBapKH.

2. ObGecrieunBaTh BBITOAHEUIIMH MOPSIOK cOOpKM M Haubojee MPaBUIIbHBIN MOPAIOK
HAJIO’)KEHUSI CBAPHBIX IIBOB.

3. BBITh JOCTaTOUYHO MPOYHBIMU U KECTKUMH, YTOOBI 00€CIIEUNTh TOUHOE 3aKpeIIeHUEe
neraseil B TpeOyeMOM TOJI0KEHNUH | MPETATCTBOBATh MX 1e()OPMUPOBAHHIO TIPH CBApPKeE.

4. ObecnieuynBaTh Takue IOJIOKEHUS W3JIENUs, TP KOTOPHIX TpedyeTcs HauMeHbIlee
YHCIIO TOBOPOTOB KaK MPH HAJIOKEHUH MTPUXBATOK, TaK U TIPU CBapKe.

5. ObecnieunBaTh CBOOOIHBIN TOCTYI Il IPOBEPKU pa3MEpOB U3JIENHIA.

6. ObecnieunBaTh JETKUH CheM COOPAHHOTO MM CBAPEHHOTO M3JICIIHSI.

7. ObecnieunBaTh 6E30MACHOCTH BHIMOJIHEHUS COOPOYHO-CBAPOUYHBIX PAOOT.

Pa3nooOpa3nbie mnpucnocoOiaeHusi, NpUMEHsieMble JUis COOpPKM U CBapKd, MOXKHO
pa3fenuTh Ha yYHUBEpcalbHble (00IIME) U  CHelualbHbIE. YHUBEpcalbHbIe (0OIIHE)
NpUCTIOCOOICHNST MOTYT OBITh TPUMEHEHBI UII COOPKM pa3iMyHBbIX W3JCIHA HIH  y3JIOB.
[TpuMeHSIOTCSI OHM TJIaBHBIM 00pa3oM MPH UHIUBHIyaIbHOM IPOU3BO/ICTBE.

CrenanbHble  TPUCTIOCOOJICHUST WIIM CHEIHaIbHBIE KOHIYKTOPHI TPUMEHSIFOTCS JUIS
cOOpKH M CBApKU OJAHOTHITHBIX 110 BUIY M pa3MepaM WM COBEPILIEHHO OJMHAKOBBIX M3JEIHNA U
OTIENBHBIX y3710B. CrienuaibHble TPUCTIOCO0ICHUSI UMEIOT OOJBIIOE PUMEHEHHE B MaCCOBOM U
CEpPUITHOM IPOU3BOJICTBE.

B 3aBucumoctH OT BHMJIa COOPOYHO-CBApOUYHBIX OMNEpALM MPUCIOCOOIEHHUS MOXKHO
pa3ouTh Ha:

- OTIOPHBIEC TIOBEPXHOCTH IS COOPKH U CBAPKH;

- huKcupyrolre, 3aKUMHbIE, CTSATUBAIOIINE, PACTIOPHBIE U TOBOPOTHBIE YCTPONUCTBA;

- CTIeIMaIbHbIC KOHIYKTOPHI 1 MAaHUITYJISATOPHI.

OmnopHble TOBEPXHOCTH MPEACTABISIIOT COOO0M CTeNUIaxH, cOOPOYHO-CBAPOYHBIE TUIMTHI,
Ha KOTOPBIX HPOM3BOAWTCS CBOOOAHAS cOOpKa M CBapKa KOHCTPYKIMH M y370B. CTemmaxu
U3TOTOBIISIIOT M3 JBYTAaBPOB HJIM IIBEIJICPOB, YJIOXKEHHBIX Ha MKECTKOM T'OPH30HTAIEHOM
OCHOBAHUH.
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dukcupyroue yCTpoicTBa MPeICTaBIAI0T cO00M YyHOphI, OCTAHOBBI, OTPAHUYUTENHN IS
YCTAHOBKHM B OIPENEICHHOE IOJIOKEHHE JAeTanell mpu cOOpKe KOHCTPYKIHMI Ha cTeuiaxax,
COOpPOYHO-CBAPOYHBIX IUIMTaX WIM CTEHAAX. 3aXKHMbl M INPWXKHUMBI CIYKaT A IPOYHOIO
3aKperuieHus AeTaiell B TpeOyeMOM IOJIOKEHUHU IpU cOOpKe U Ui YMEHBUIEHUs KOPOOJIEHMs
IpU CBapKe. 3aXXMMHBIE IIPUCIIOCOOIEHNS JOBOJIBHO pa3HOOOpas3Hel. B HacTosIee BpeMs Haluu
HIMPOKOE NPUMEHEHUE OBICTPOICHCTBYIOIINE THEBMATUYECKUE 32)KUMBI.

CraruBarolue NpUCIOCOOJIEHUsT CyXaT JUIsl IOJydYeHUS NPAaBWIBHOTO B3aWMHOIO
pacIoyio’keHus Jeraneld, o0ecrneunBaroero TpedyeMble 3a30pbl, HEPEKPHITHS U COBMAICHUS
MOBEPXHOCTEH CcOOMpaeMbIX JeTaneid W Y3J0B. PacropHble NPHCIIOCOONCHHS CIIy)KaT Jis
CO3/laHUsl HEeoOXOAMMOro 3a30pa WJIM IEpeKphITUs B CThIKax. s pacrnopa NpUMEHSIOTCS
KJIMHBS, IOMKpaThl, BUHTHI, PACIIOPHBIE KOJIbIIA U IIP.

OCHOBHBIMHU TIPHUCIIOCOOJICHUAMHU JUISI TIOBOPOTA M BpAIICHUS W3JCIUN mpu cOOpKe U
CBapKe SBJISIOTCS POJIMKOBBIE ONOPBI, KAHTOBATEIN U IOBOPOTHBIE KOHIYKTOPHI. KOHIYKTOPBI
o0JIerJaroT yCTAaHOBKY JieTajieil B TpeOyeMmoe I0JIOKeHHE INpu COOpKe, a MaHMILYJISATOPHI
00JIer4aroT YCTaHOBKY COOpPaHHOTO W3ZEIHS B JI000€ IIOJNIOKEHHE, yHOOHOe sl CBapKH.
KOoHAyKTOpEl M MaHUNYJIATOPBl INMPOKO NPUMEHSIOTCS IIPH CEPUMHOM M MacCOBOM
IIPOU3BOJICTBE.

Xoa padoThI:
1. I3y4nTh KOHCTPYKIMIO CBAPHOTO Y3J1a MO YEPTEKY.

2. BeIOpaTh (pUKCHpYIOLIHE IEMEHTHI I CBAPHOTO y3J1a, YKa3aTh UX B TETPA/IU.
3. Onucath nocue10BaTeabHOCTb Pa0OThl (PUKCUPYIOIINX JIEMEHTOB.
4. CocTaBUTh OTYET C ONUCAaHUEM COOPOUYHBIX MPUCIOCOOICHUH.
5. OTBETUTh MUCEMEHHO Ha KOHTPOJIbHBIE BOIIPOCHI:
- KakoBo Ha3zHaueHue puKcaTopoB B COOPOUHBIX MPUCTOCOOIEHUSIX?

- B yem 3akirouaeTcst NpenMyIIeCTBO MEXAHU3UPOBAHHBIX 32’KUMHBIX 3JIEMEHTOB?
- Kakue ects BunbI npukuMoB? Onucarb UX JEHCTBHE.
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