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KoMniekT KOHTpPONBbHO-OLEHOYHBIX CpPeACTB  y4ueOHOM  INpakTHKH 10
IpO(ECCHOHANBHOMY  MOAyMI0  pa3paboTaH Ha  ocHoBe  (DepepansHOro
roCYIapCTBEHHOTO 00pazoRaTeNLHOTO CTaHapTa CpeHero mpodecCHOHANTEHOTO
00pa3oBaHus MO CNELUATBHOCTH:

08.02.10 Cmpoumenscmso dceresuvix 00poz, Nyme U NYmMeeoe XO3AUCHEO
(basoBasg MOAroTOBKA CpeAHEro NpodeCCHOHANLHOrO 00pa30BaHus), HNPOrpaMMbl
npodeccnonansroro moayns [IM.02 CTPOHTE/TLCTBO XEJIE3HBIX JJOPOI’
PEMOHT U TEKYIIEE COQEPIKAHHUE JKEJIE3HOJOPOKITOIQ ITYTH;
23.02.06 Texnuueckas 3xcnaAyamayus NOOBUNCHOLO COCMABA HCENE3IHbIX 00PO2
(ba3oBadg moAroToBka cpelHEro NpoQeccHoHalbHOre 00pa3zoBaHKs), MPOTPaAMMBb!
npodeccrodanbaoro moayna IIM.O1 DKCIJIVATALIHA H TEXTTHYUECKC!
OBCAVKUBAHHUE TTOJBHXKHOI O COCFABA.
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1. ITacnopT KOMIIEKTA KOHTPOJBHO — OLIEHOYHBIX CPEeCTB

1.1. PesyabTarsl OCBOCHHA NPOrpamMMbl y4eOHOMH NPAKTHKH
npo¢ecCHOHAJTIBLHOIO MOYJI51, MOJIeKALIHe NPOBepKe
1.1.1. Bua npogeccHOHANBHOH AeATCIbHOCTH

Pe3ynbTatoM OCBOCHMA YYEOHOIl IIPAKTHKH MNPO(ECCHOHATBHOTO MOIYJIS
ABSIETCA TOTOBHOCTh OOYYAKILErOCs K BBHIMOMHEHUIO BUAA NMPOPECCUOHATBHOM
OEATENBHOCTH:
- o cnennanbHoCTH 23.02.06 TexHnueckas 3KCIUIyaTalus MOABIKHOTO COCTaBa
YKEJIC3HBIX OOPOr - DKCIUIyaTallMsd M TEXHUUYECKOE OOCHYKMBAHUEC MOIBHKHOTO
COCTaRa M COOTBETCTBYIOLIME €My mnpodeccuoHaneHeie koMmmeteHuuu (I11K),
obmme komneTeHIMH (OK) H TMYHOCTHBIE pe3ynbTathl (JIP),
- 1o cnennanbHocTH 08.02.10 CTpoUTeNnbCeTBO JKENE3HBIX I0POT, MYTh U MYTEBOE
XO35HCTBO - YCTPOUCTBO, HAN30D U TEXHUYECKOE COCTOSHUE KETE3HOAOPOXKHOTO
NyTH U HCKYCCTBEHHBIX  COOPYXKE€HMM M COOTBETCTBYHOIIUE  €MY
npoteccuonaneHeie  koMmneTeHupH (I[1K), ofwwue komnerenuun (OK) wu
JIMYHOCTHEIE pe3yJibTaThl (JIP).

1.1.2, ITpodeccHoHabHBIE, 001IHE KOMIETEHIHH H JINYHOCTHBIE Pe3YJIbTAThI
B pe3ynbTaTe OCBOCHUS MPOTpPaMMbl yUeOHOH MPAKTUKH NPOQPECCHOHATBHOTO
MOAYNs Y OOYYarIlerocs JOMKHBI ObITE  CQOPMUPOBAHBI  CIAEAYIOIIUE
KOMIIETSHLIHH.
- Ig cneuuanbHOCTH 23.02.06 TexHnueckas HKCIIyaTalms OJBHKHOTO COCTaBa
KEIe3HBIX IOPOT:
Tabnuna 1. ITokazarenu oueHku chopMupoBarHocTH [TK

DopMbI H

IIpodeccHoHanbHEIE MeTOAbI
IToka3aTe/IH OLEHKH pPe3yabTaTa
KOMIEeTEeHIHH KOHTPOJISA H

OLCHKH

DKCILTyaTHpOBaTh MOABUKHON cocTa | MHTepnperauus
YKEIIE3HBIX JOPOT. PE3yIBTATOB

K 1.1

[TpousBoauts TeXHUYECKOe | HAaOMIONeHuii  3a
0OCIyKMBAHHE U PEMOHT IOABHIKHOIO | ASITEIIBHOCTRIO
[IK 1.2 COCTaBa  JKeNe3HbIX aopor B | O0OYUAKIIETOCA B
COOTBETCTBHU ¢ TpeGoBaHUSIMH | Ipollecce
TEXHOJIOTMYECKHX [IPOLIECCOB. OCBOCHHUS y4eOHOU

ObecneunBaTh 0€30IMacHOCTE | IPAKTHUKH
JBHKCHHA TTOABIDKHOTO COCTABRA.

IIK 1.3




- 11 cneuranbHocTH 08.02.10 CTpOMTENBCTBO XKEIIE3HBIX AOPOT, MYTh H IIYTEBOE

XO3IUCTRO:

Tabnuna 2. ITokazarenu oueHku chopMupoBarHocTH [1IK

IIpodeccnonanbHbIe
KOMNEeTeHHH

IToxka3aresn OHeHKH
pe3yJabTara

DopMbl U METOIbI
KOHTPOJIS1 H OLIeHKH

[IK 2.1

YuacTBOBaTE B IPOSKTUPOBAHUU
U CTPOUTENBCTBE JKENE3HBIX
JIOPOT, 3JaHUI U COOPYKECHUM.

[IK 2.2

[IpOH3BOOUTE PEMOHT U
CTPOUTEIBCTBO
YKEIIE3HOAOPOKHOTO NYTH €
MCIOJIb30BAHUEM CPEICTB
MEXaHH3alHH.

IIK 2.3

KOHTpOIHPOBATE KAYECTBO
TEKYILEro COAep>KaHus MyTH,
PEMOHTHBIX U CTPOUTEIIBHBIX
paloT, OpraHu30BBLIBATL UX

MPUEMKY.

IIK 2.4

PazpabaTreiBaTh TEXHOJIOTHUYSCKHE
MPOLIECCH TPOU3BOICTBA
PEMOHTHBIX padoT
KETCIHOAOPOKHOTO MYTU U
COOPYKCHHUIA.

[IK 2.5

ObecneunBaTh COOIOACHUE NPU
CTPOUTENBCTBE, IKCILTYaTaLUH
KEJIE3HBIX JOpOr TpeOOoBaHMiA
OXpaHBI OKPYKaKIIEH cpeabl U
MPOMBILLIEHHOM 0€3011aCHOCTH,
NMPOBOAUTH O0YUEHHUE NEPCOHATIA
HA MPOU3BOACTBEHHOM YYACTKE.

DKenepTHas OLEHKA
JESATCIIBHOCTH (HA
IIPAKTUKE); 3a4€TOB
0 y4eOHOM
[IPAKTHUKE.

Tabmuna 3. TTokasarenu oueHku copmupoBaHHOCTH OK (B T.4. YACTHUHON )

Oduue IToka3saTe/ OLCHKH DopMbI H METOIbI
KOMIIETeHLIHH pe3yabTaTa KOHTPOJISI H OLCHKH
[ToHuMAaTh CYIHOCTH U | DKCNEPTHOE
OK 1 COUMAJIBHYIO 3HAYMMOCTb CBOCH | HAOMIOOCHUE U
Oyaoywed npotecCuu, MPOSBIAThH | OLUCHKA IpU
K He¥ YCTOHYMBLIN HHTEpEC. BBHIMOJTHEHUH padoT
OK 2 OpraHu3oBbIBaTE  COOCTBEHHYIO | IO YUeOHOI




IOEATEIBHOCT, BEIOUPATE THIIOBBIC | TPAKTHKE.
METOIBI M CMOCOOBI BHIMOJHEHHS
NpodecCUOHATBHBIX 3a/1ad,
OLEHUBATE HX 3(QPEKTUBHOCTL U
Ka4yecTBO.

[IpyHUMAaTH peLUeHUA B
CTAaHAAPTHBIX U HECTAHJAPTHBIX
CUTYAUMsIX U HECTH 3a HUX
OTBETCTBEHHOCT.

OK 3

OCyLIECTBIATH MOMCK 7
MCIIOJIb30BAHHE UHPOpMALIIH,
HEOOXOMUMOHR s 3(PPEeKTUBHOIO
BBITIOJIHEHUA MPO(YECCHOHATBHBIX
3a1a4, Mpo(eCcCHOHANBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 4

Hcnone3oBatk HHOOPMALKMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH
B MPO(PECCHOHATBHOMN
JEATEIBHOCTH

OK 5

Pabotate B KO/UIGKTHBE U B
KoMauge, 3pPeKTUBHO 00IATHCS
C  KOJJIEraMH, PYKOBOJACTBOM,
NOTPEOUTETSAMM.

OK 6

Bpatb Ha ce0s OTBETCTBEHHOCTh
3a paboTy WICHOB KOMAHIbI
(MOOUYMHEHHEIX ), 34 Pe3yJIbTaT
BBITTOJIHEHUS 3aJaHUH.

OK 7

CaMOCTOATENBHO OMpeaeNnTh
3a0a41  NPO(PECCHOHATBEHOTO H
JITYHOCTHOTO pa3BUTHA,
3aHHMATBCS  CaMOOOpa30BaHUEM,
OCO3HaHHO IUIAaHUPOBATh
MOBBIIEHNE KBATU(DUKAIUH,

OK 8

OpUEHTHPOBATECST B YCIOBMIX
YacTOH CMEHBI TEXHOJIOTHUA B
npodeccuoHanpHOM
JIEATEILHOCTH.

OK 9

Tabmuua 4. [Tokazarenu oueHku copmupoBannoctu JIP

JINYHOCTHDBIE IToka3saTe/ OLCHKH DopMbI H METOIbI
Pe3YJbTATbI pe3yJbTarta KOHTPOJISI H OLEHKH




JIP 13

[ OTOBHOCTB 00y4aroWwerocs
COOTBETCTBOBATE OKUIAHUAM
padoTonateneii:  OTBETCTBEHHBIN
COTPYAHHK,
JTUCLIMIUIHHUPOBAHHBIHN,
TPYIOIKOOHBBIE, HAUCNCHHBIH Ha
JOCTIKEHUE [TOCTABJICHHBIX
3ana4, 3G PeKTUBHO
B3aUMOACHCTBYIOIINNA ¢ WIEHAMH
KOMaHIBI, COTPYOHHYAIOWIUN C
JIPYITUMH  JIIOABMH,  MPOEKTHO
MBICITALLIAH.

JIP 19

YBaKUTENBLHOE OTHOILIEHHE
ofyvaromuxcd K pe3yabTaraM
COOCTBEHHOIO U 4YKOT'0 TPyIa.

JIP 25

CrocoOHBIE K TIEHEPHPOBAHMIO,
OCMBICJICHUIO W OOBEICHUKO [0
KOHEYHOH peanu3auyu
npeiaraeMbpiX HHHOBAIIUH.

JIP 27

[IpogBnasomwuii  cnocoOOHOCTH K
HEMPEPLIBHOMY  PA3BUTHIO B
o0acTH npohecCUOHATBHBIX
KOMIIETCHIUH U
MEKIUCLUIUIMHAPHBIX 3HAHUM.

JIP 30

OCYILECTRIAOIINM TOUCK U
MCIOJIb30BaHUE HHPOPMALIMH,
HeoOX0auMO# AJ14 >(PPEKTUBHOTO
BBIIIOJIHEHNS Pa3IM4YHbIX 3a7ay,
NpoPeCCUOHATIBHOTO U
JTMYHOCTHOTO Pa3BUTHS.

DOKCNepTHOE
HaONIOOCHUE U
OLICHKA TIpU
BHIMOAHEHUU padoT
o yueOHO#H
IIPaKTHKE.

1.1.3. JAugakTH4ecKHe eJIHHHUbl «HMeTb MPAKTHYECKHH ONBIT», «YMETb» H

«3HATb»

B pe3yabTaTe O0CBOCHMS IPOrpaMMBl YUeOHOH MpakTUKH MPO(ECCHOHANEHOIO
MOIyJIsA 00YUAIOHHCS JOHKEH OCBOUTD CICAYIOUINE IUIAKTHYECKUE €IMHHLIBL.

Tabmuna 5. IlepeyeHp OUAAKTHUECKUX €AMHUL, GOPM H METOAOB KOHTPOJIA U

OIIEHKH
ITokazaTenu DopmbI H

Koasl HanmeHoBaHHe OLICHKH METOAbI
pe3yabTaTa KOHTPOJA H




|

| OLICHKH

HmeTh npakTHYeCKH ONBIT:

[1025 | UMETH HABBIKU B 3akUraHu U | OCBOMIL. JKCNEPTHOE
IO JACPKUBAHUA CBAPOYHOH He ocronn. HAOIIOICHHE U
ayru OIICHKA MpU

BBINOJIHEHUU
padoT o y4eOHO
IPAKTHKE.

[1026 | IMETH HABBIKH B HAILJIABKE OcCBOMIL. DKCNEPTHOR
BaJIMKOB, CBAPKE MIACTHH He ocrout. HaOIKACHUE U
Pa3JIMYHBIMH LIBaMH, OLCHKa MpH

BHIMOJIHEHUU
MIOATOTOBKE KPOMOK TIEpen P
_ padoT no yuedHoit
CBapkol TPAKTHKE.

[1027 | IMETL HABBIKH B OcBOMIL. DKCNEPTHOR

3NIEKTPOAYTOBOil pe3ke MeTanna | He 0CBOmL HaOMIOACHUE U
OILICHKA MpH
BHIMOJIHEHUU
padoT no yuedHoi
ITPAKTUKE.

YMern:

V1 YMETB II0JIb30BaThCS OcBoOuUII. DKCNEPTHOR
CPEICTBAMH 3AIIUTHI, He ocrout. HaOIKACHUE U
OKA3BIBaTh MEPBYIO TIOMOLLE OLCHKa MpH

BHIMOJIHEHUU
IIOCTPAJABIIUM .

padoT no y4uedHoit

TTPAKTHKE.

Y20 | yMETh IONMB30BATHCA OcCBOMIL. DKCNEPTHOR

CBAPOUYHBIM 00OPYI0BAHHEM He ocsom. HaOTHOACHUE U
OLICHKA MpH
BBINOJIHEHUU
padoT 1o y4eOHO
PAKTHKE.

V21 | yMeTh IONb30BATHCSA Ocsoun. JKCNEPTHOE
KOMOHHE30HOM, 3aLIMTHBIM He ocBomu. HaOIII0ICHUE 1
IIIEMOM U IIMTKOM IIpH OLCHKa MpH

BBINOJIHEHUU
CBApOUHBIX paboTax , .

padoT 1o y4eOHOi

IPAKTHKE.

Y22 | yMeTh BKJIKYATh H BBIKIKYATL | OCBOWIL JKCNEPTHOE
CBApOYHOE 060pyIIOBaHI/Ie, He ocrout. HaOIKACHUE U
HACTPAHBATb HA HEOOXOIIMBIii OLCHKa MpH

BHIMOJIHEHUU
TOK TIPH CBApKe .
paboT 1o y4edHo




TPAKTHKE.

Y23 | ymeTh Iogo0paTh OcCBOMIL. DKCNEPTHOR
HEOOXOAMUMBII ATEKTPOI IIpH He ocroun. HaOJKJCHUE U
CBApOYHBIX padoTax OLCHKA IPKH

BHIMOJIHEHUU
padoT no yuedHoit
TTPAKTHKE.

3HaTh:

34 3HATH THIIBI JJIEKTPOJOB AJIs Ocsoun. IJKCIEPTHOE
CBapKH He ocroum. HaOMACHUE U

OLICHKA MPH
BHIMOJIHEHUU
paboT no y4yedHoit
TPAKTHKE.

35 3HATh MYTH 3BAKYALIMH, OcBouL. DKCNEPTHOR
OTIACHBIE MeCTA U (DAKTOPBI, He ocsoun. HaOMOACHHE U
TpeBGOBaHHA TEXHHKH OLCHKA IIPH
- BHIMOJIHEHUU
0€30TIaCHOCTH K CBAPOYHOMY .

_ padoT no yuedHoit
000py IOBAHUIO, TIPABHJIA €T0 TpAKTHKE,
IKCIUTyaTaluH

1.2. ®opMbl NPOMEKYTOYHOIH ATTECTALHH MO Y4e0HOIi MpaKTHKe

O0s3arenbHOl QOpMOI aTTecTalliM MO UTOraM OCBOSHMS IIPOrpaMMBl  yHEOHOMH

IIPAKTHKA MPOPECCHOHATBHOIO MOAYIIA SBIAeTCS nuppepeHuupoBanHblil 3auet ([[3),

I1o

HTOINaM KOTOPOTO BBICTABIISICTCA QLCHKa «OTJIHYHO», «Xopomo»,

«YOOBJICTBOPHUTCIIEHO? .

2. OneHka ocBOeHHS Y4eOHOH NPaKTHKH

2.1. @opMbl H METOABLI OLIECHHBAHHUS

[IpenMeTOM OUEHKH 10 YYEeOHOH TMpakTUKe SBIAKTCA JUAAKTUYECKHUE
€IUHHUIBl «KUMETh MPAKTHYECKUH ONBITY U «YMETHY,

KOHTpoJIb M OLEHKA O>THX OMAAKTHYECKUAX EOUHHL OCYLIECTBIAKTCA ¢
HCTIONB30BAHHEM CIEAYIOIINX (POPM M METOAOB. IpakTHdeckas padota (I1P),
yeTHBIH onpoc (YO), TecToBeie 3aganus (1), auddepenuupopanneiii 3auet (3).

OneHka OCBOCHMA Y4EOHOH IPaKTHUKUA MPEAYCMATPHBACT  COYETAHUE
HaKOMUTENbHONH CHCTEMBI OIICHUBAHUSl UM MPOBEACHUA TUDPEPEHIMPOBAHHOTO
3a4yfTa.

[lo pesyneraTaM @pPakTHKA PYKOBOAUTENEM MPAKTUKH OT (uiamana
(pOpMUPYETCA ATTECTALMOHHBINA JUCT, COACPKAWIME CBEACHUS 00 VYPOBHE
OCBOCHHS  CTYAGHTOM  NPO(eCCUOHANBHBIX  KOMMETEHIMM, a  TaKKe




XAPAKTEPUCTHKY HA CTYIEHTA MO OCBOCHHUIO MPOPEeCCUOHANIBHBIX KOMIETEHINI B
NEePUOI NPOXOKACHUA MPAKTHKH.

OueHka 10 y‘I@ﬁHOﬁ NMPAaKTHKE BBICTABJIACTCS HA OCHOBAHUHU ATTCCTALIUMOHHOIO
JUCTA.



- Ana cneunanbHocTu 23.02.06 TexHnyeckas 3KCnayarauus noABUNKHOIO COCTaBa JKENE3HbIX AOPOr:

KOHTpPOAL 1 OUEHKA OCBOCHHS Y4eOHOH NPAKTHKH

HaumeHoBanne tem

(DOPMI)I N MCTOABI KOHTPOJIA

TeKyLWni KOHTPOJIb

Py0eKkHbli KOHTPOb

AudpepeHuupoBaHHbIi 3a4€T

ITpoBepsieMbic DopMBI ITpoBepsieMbic DopMBI ITpoBepsiemsic DopMBI
OKJIPIIK, ¥V, 3 | kontpond | OKJIPIIK, ¥V, 3 | xontpoms | OKJIPIIK, ¥, 3 | KOHTpoJIs
Tema 1. MHCTpYKT@OXK MO MK 1.1-1K13 MK 1.1-TK 13
e temcnoes. | (U2 | o Wt |
J) e~y L * e > > +D * 3
BBoaHOe 3aHaTHE. v1.v2 v1.v2
34,35 34,35
Tema 2. YnpaxHeHue B K 1.1-TIK 1.3 K 1.1-TIK 1.3
3KUTAHUN K OK'1-0K?9 OK1-0K?9
JP 13,19.25.27.30 JP 13,19.25.27.30
HO,[[,[[Cp)KI{BaHI/II/I 116 25 IP, T 116 25 T, 13
CBAPOYHOU NyrH. VI1,V20-V23 VI1,V20-V23
34,35 34,35
Tema 3. Hannaska K 1.1 -1K 1.3 MK1.1-TK 13
BATTHROB | CBapka J]I’Olli 19_2(?(2;930 J]I’Ol]?(; 19_ 2(2>K2;920
1acThn. 10 25, TIO 26 P, T 10 25, TIO 26 T. 23
V1.V20-VY 23 V1.V200-VY 23
34,35 34.35
Tema 4. Cpapka IK11-TIK 1.3 IIK1.1-TIK 1.3
roneroobwouwn | 0K 1 97
‘)s k) " " " a4ty 1‘)
SMEKTPOJAMH U IO/ CIIOEM 110 25 IP, T 110 25 T, 13
troca. VI1,V20-VY23 VI1,V20-VY23
34,35 34,35
Tema 5. DnekTpoayrosas K 1.1 -TIK 1.3 MK 1.1-TIK 1.3
OK1-0K©9 OK1-0K?9
€3Ka MeTaJLIa.
P JIP 13,19,25,27.30 HP" T JIP 13,19,25,27.30 T’ '[[3
I10 25, 11O 27 I10 25, 11O 27




YVI,V20-Y23 YVI,V20-Y23
34,35 34,35
Tema 6. KommiekcHBIE INK11-IIK 1.3 MK 1.1-TIK 1.3
padoTh. .HPOII§ 19_2(?{279 30 ﬂPQllf 19_ 2?{279 30
19,2527 .3 3,19,25,27,
110 25 -110 27 1P, T 110 25 -110 27 1.3
VI1,V20-V 23 V1,V20-V 23
34,35 34,35




- A crienanbHOCTH 08.02.10 CTpOUTENBCTBO KENME3HBIX JOPOT, YT H YTEBOE XO3AWCTBO!

HauMeHoBaHME TEM

DOpMbl H METO/1bI KOHTPOJSA

Texynmii KOHTPOJIb

PyOe>xHBIN KOHTPOJIb

JuddepeHpoBaHHBbIH 3a49€T

[IpoBepsaembie Dopmbl [Iposepsaembie Dopmbl [Iposepsaembie Dopmbl
OKJIPIIK, ¥, 3 | konrpons | OKJIPIIK, ¥V, 3 | xonrponsa | OKJIPIIK, ¥, 3 | koHTpOIA
Tema 1. UHCTpYKTaX MO IIK2.1-1TIK 2.5 IIK2.1-1TIK25
rexnuke Gesonackoern. | B SEDo W15 2730 | T
L] n&=~Ty »-) A -)v 2 L] > A ™
BeoaHoe 3aHsTHE. v1 V2 V12
34,35 34,35
Tema 2. YnpaxuHeHue B NK21-1K25 IMK2.1-TK25
SAKHTAHNY | OK 1 -0K?9 OK 1-0K?9
JIP 13,19,25,27.30 JIP 13,19,25,27.30
no,u,uepxmvBaHnn 110 25 [P, T 10 25 T, 13
CBAPOTHOM YTH. V1.Y20-VY 23 VI1.Y20-VY23
34,35 34,35
Tema 3. HarmiaBka IK21-TIK2.5 IIK21-TIK 2.5
BAMKOB I cBapKa .J'IPOIIf }9_2212;)30 J'IPQII§ }9_2(212;)"0
2, ? * * * y ==y +2
[LTACTHH. Mo 25. MO 26 IP, T Mo 25. MO 26 T, 13
VI1,.V20-VY23 VI1.V20-VY23
34,35 34,35
Tema 4. Crapka MK 2.1-MK?25 MK21-MK?25
TOCTO00MAO AN .npolli 19_2?{2? 30 .npollg 19_ 2(3K2;9 30
EKTPOAAMU W NOJ CNOEM Ho ys MNP, T Ho ,e T, 13
¢imroca. VI1,V20-V23 V1,V20-V23
34,35 34,35
Tema 5. SnekTpoayrosas IK21-TIK 25 K21-TIK 25
OK1-0K9 OK1-0K9
e3Ka MeTajina.
P JIP 13.19.25.27.30 MNP, T JP 13,19.25.27.30 T, 13
1O 25, 1Mo 27 1O 25, 1o 27
V1,V20-Y23 V1,V20-Y23




34,35 34,35
Tema 6. KoMmIsieKCHBIE K 21-1IK25 IK2.1-TIK 2.5
pabot .HPOII§ }9_2(?;79 30 onlIf }9_ 2(;1;79 30
,19,25.27.3 3,19,25,27,
IO 25 -NoO 27 l_ﬂ), T IO 25 -NoO 27 T’ IB
VI1,V20-V 23 V1,V20-V 23
34,35 34,35




2.2, IlepeuyeHs 3a1aHUI 1/151 OLEHKH 0CBOECHHS Y4eOHOI NMPAKTHKH

2.2.1. 3agaHusa AJs TeKyLIero KOHTpoJss U 1as AuddepeHUHPOBAHHOIO
3a4eTa

2.2.2. TekeT 3ananuii
Tecm

1 BAPHAHT
1. Kakue 13 MEPEeUnCICHHBIX MapOK CTaM UMEHOT MIOXYK CBAPUBAEMOCTH MU3-3a
BBICOKOT'O COIEPKaHHUA yriiepoaa’?
a) cTaab 35
0) V84
B) 10I"2C1
2. CBapMBaeMOCTh CTAIH YIYVUILACTCS €CIH COAEPYKaHUE YIIICpoaa:
) YMEHOULICMCS
0) YBENTUUHBAETCA
B) OCTACTCs MOCTOSAHHBIM
3. C kako#l LENbE NPH CBAPKE BEPTUKANBHOIQ IIBA 3JIEKTPOA HEOOXOAUMO
OTKJIOHUTH OTHOCHTENBHO TOPU3OHTAIBHON ITOCKOCTH:
a) JU1s1 YBENUUEHUS TyOUHBI MPOBapa
0) o1 NpPEeIOTBPALICHHA MPO>KOTa Ba
8) 018 NPEOOMBPAULCHUST CIMERAHUS HCUOKOSO MEMALId
4. BeiOop TUNa, MapKH JIEKTPOA 3aBUCUT OT:
a) IHameTpa MEKTpoaa
0) TONLIMHBI MOKPBITHS
8) MAPKU CBAPUBIECMO0 MEMATAA
5. TopsivKe TpelIMHBI B METAUIE IIIBA BO3HUKAKOT U3-32:
a) MOBHILIEHHOTO COAEPKaHusa propa
0) NOBBILLICHHOE COAEPKAHHE BOAOPOIA
8) NOBLIUIEHHO20 COOCPICUHUS CePbl
6. Bo30y)xaeHne cBAapOYHOH Iy MPOM3BOAUTCH:
a) TBEPJBIM COMPUKOCHOBEHUEM JJIEKTPOJIA ¢ TOBEPXHOCTEIO 3arOTOBKU
0) Pe3KMM TOJTYKOM 3ar0TOBKH 3JIEKTPOIOM
8) NOCMYKUBAHUEM UAU TCCKUN KUCAHUEM DIEKMPOOU NO 3G20MOBKe
7. Hns 3ammTthl OIM3KO paboTaromMX Irogeit Apyrux npodeccuil nepeaBrKHbIC
CBAPOYHBIE ITOCThI OCHALLAKTCS:
a) TOTIOTHUTENBHON BEHTH/IALIMEH
0) NePEHOCHBINU WUMUNU (0SPANCOCHUANU), ULUPAITNU



B) 3BYKOBOH CHTHATU3ALMEH
8. Urto HeoOXoauMO MPEONPUHATb, €CIU NpU BO30Y)KICHHUU CBApOYHON Oyrd
JJIEKTPOJ NPUIIUIN K TOBEPXHOCTU MeTana’?

a) HEOOXOIMMO HEMEAJICHHO OTVIOMHUTE 3JIEKTPOI OT IIOBEPXHOCTH 3arOTOBKH

6) HEOBX0OUMO BBLIKTIOHUMb UCOYHUK NUMAHUA CEUPOYHON OVaH, 0C80HOOUMD
3AEKMPOO U3 AEKMPOOOOEPIHCAMEIA, NOKAYUBUS 6 PA3HBIC CINOPOHSI, OMIOMUNDb
€20 OM NOBEPXHOCHIU 3U20MOBKU

B) HEOOXOAMMO OTJIOMUTL WIEKTPOA OT MOBEPXHOCTH 3arOoTOBKH ¢ IOMOILEIO
MOJIOTKA
9. [ oIy YEHU s BAJIHKA TPaBUNILHOM (POPMBI JUTHHA IYTU J0JIKHA OBIT:

a) MEHBILIE JUaMETpa MEKTPoaa

6) pasra Oudriempy 3.1eKmpood

B) OoMple AHAMETpa NIEKTpoaa
10. IIlupuHa BaJMKa, B 3aBHCUMOCTH OT JUaMETpa 3NEKTPOaa, U3MEHSETCS
CJICOYIOILUM 00pa3oM:

d) BO3pACMAC € YECAUYEHUEI! OUANEMPA IeKMPOOd

0) YMEHBUIAETCS C YBEJIMUEHUEM TUAMETPA 3JIEKTPoa

B) HEC H3MCHACTCAH
11. ToueuHas mpuxBaTka — 3TO KOPOTKUN CBAPHOI UIOB NJTUHOII:

a) 10 4 MM

&) stenee 10 v

B)oT 10 mo 15 MM
12. C yBeTMUECHHUEM CBAPOYHOTO TOKA pa3Mephbl CBAPOUYHON BaHHEI:

a) Veeauuusaomcs

0) yMECHBIIAKOTCSA

B) HE U3MEHSKTCSA
13. UTo HA3BIBACTCA BATMKOM?

a) MEeMA1T CBUPHO20 WBU, HUNIABICHHBI WU NEPENTAGICHHBIT 3d OOUH NPOXOO

0) METaJlT CBApPHOTIO 1IBA, HAMIABJICHHBIN 33 OAMH MPOXOH

B) METAJIJI CBAPHOTO LIBA, NEPEIUIABJICHHEIN 3a IBa MpoXoaa
14, HenpephIBHBIM IIIBOM HA3BIBASTCA!

a) CBAPHOH LIOB ¢ PABHOMEPHBIMH IIPOMEKYTKAMU 110 [UIHHE

6) ceuproll U108 6e3 NPOMEIYMKo8 O OauHe

B) CBAPHOM LIOB ¢ HEPABHOMEPHBIMH MPOMEXYTKAMH MO JJIHHE
15. CapHBIM COCIUHEHNEM HA3bIBACTCS !

) HEPASBEMHOE COCOUHCHUE BLINOIHEHHOE CEAPKOT

0) pa3bEMHOE COCIMHEHUE, BBITIOJTHEHHOE CBAPKOi

B) HEPA3bEMHOE COEAMHEHUE BBITIOJTHEHHOE Al KOi
16. UTo Ha3BIBACTCA TPELIHUHOMN?



a) oeqherm C8ApHOCO COCOUHEHUS 6 GuUde PA3pbiéd MEmdlld 6 CBAPHOM WEe U
(UAU) NPUTCCAIONUYUX K HEALY 3OHAX

0) neexT B BUIE BHYTPEHHE! MOJOCTH

B) OedeKkT B BHAC YIIYOJICHHA NO JIMHUKA CIUVIABJICHUS CBApHOTO LIBA C
OCHOBHBIM METAJIJIOM
17. Uto Ha3BIBAETCA MOIPE30M?

a) oehbexm 6 guoe yeaybiaerus no AUHUN CRIAAGTEHUA CEUPHO20 WBA C OCHOBHIM
MemaIIon

0) nedeKT B BUOS HECIUVIABICHHS B CBAPHOM COCOMHECHWM, BCIICICTBUE
HETIOITHOTO PaCILIaBICHUS KPOMOK

B) Je(heKT B BUAEC YINIYOIIEHHS HA IOBEPXHOCTH 0OpaTHO CTOPOHBI CBApHOIO
OQHOCTOPOHHETO 11IBA
18. KoBBI IpHYKHHEI MOABIECHHAA OPBI3T MEKTPOAHOTO MeTaa?

a) BOTBULUS OTUHG CBUPOYHOTL OY2U

0) GospLIAsA IIMPUHA CBAPHOIO IIBA

B) MAJIBIHA CBAPOYHBIN TOK
19. C yBenmMUeHHEM CONEP/KaHUA VYIVIEPOAa, a TakKe psaaa JIErHPYRILIUX
3JIEMEHTOB CBApPHUBAEMOCTD CTAJIH:

a) yIy4LaeTcs

0) yxyouitaemca

B) HE U3MEHACTCSA
20. Uto gBI€TCA ONPEACNAIOWMIM NP BEIOOPE AMAMETPa YIeKTpoaa’?

a) CUJIa CRAPOUYHOIO TOKa

6) moauHd vemaiia

B) HANPSKEHUE
21. Jina kakoro BUJA CBAPKH HCIIONB3YHOTCS CBAPOYHBIE TPaHC(HOPMATOPEI?

a) CBapKa MOCTOSHHBIM TOKOM Ha IIPAMOi MOJISIPHOCTH

6) ceuprd nepeMeHHbIAl MOKOM

B) CBapKa MOCTOAHHBIM TOKOM Ha OOPaTHON MOJSAPHOCTH
22. YKaszaTb BpeOHbIC MPUMECH B CTAIIH:

a) YTIEKUCIIBIA ra3

0) cepa

B) MapraHeny
23. Llenb NOAroTOBKKA KPOMOK IO CBApKY:

a) NOJYYEHUE XaPaKTEPHOrO METANTUIECKOro Oecka

0) NOAVHEHUE KUYECIIBEHHO20 CBAPHOCO UBU

B) IOJIYYCHUE 3aJaHHBIX TEOMETPHUECKHX Pa3MEPOB
24. TTOKpBITHIE IEKTPOBI MPEIHA3HAUEHB! 1)1

a) PYyHHOT OY2080T CRAPKU



0) CBapKHU B 3AILMTHEBIX ra3ax

B) IJTA3MEHHOH CBApKU
25. Kakoii u3 BUAOB JE(PEKTOB MMEET MPOAOGABHOE YINIYOJECHUE BAONL JIMHUU
CILTABJICHHUSA CBAPHOTO LIBA ¢ OCHOBHBIM METAIIOM?

a) ycaJ04Has pakoBUHA

0) TpelrHa

8) noopes

Omeemui Kk mecmogoaly 3aoanuro (1 eapuanm).

Ne ponipoca Orteer Ne Bonipoca OrBet
1. ) 14. 6)
2. a) 15. a)
3. B) 16. a)
4. B) 17. a)
5. B) 18. a)
6. B) 19. 6)
7. ) 20. )
8. ) 21 6)
9. ) 22 6)
10. a) 23. 6)
11 ) 24, a)
12. a) 25. B)
13. a)
2 BAPHAHT

1. JKeCTKOE KpeIUICHUE OETANICH IEPEN CBAPKOH IPUMEHSIOT:
) 015 YMeHbUeH U OCmamoyHot Oegopuaruu
0) 411s yBETHYCHHA Oe(POPMaLXU U HATIPSOKCHUS
B) JUIS1 H3MEHEHUS PAa3MEPOB KOHCTPYKIIUU

2. Kakag oyra npuMEHSAETCS A/ CBAPKH MOTOIOYHBIX LIBOB?
a) HOpMaJIbHas
&) kopomrus
B) IJIMHHAsA

3. Bonopoa o0pa3yeT B META/UIE LIBA IIPU CBAPKE:



a) nopuel
0) HempoBap
B) KpaTepel
4. J15g 4ero B pa3mesKe 3aroTOBOK JEIAKOT IPUTYIUIEHUE KPOMOK?
a) U151 yIy4LIeHHs TPOBapa KOPHS IBa
0) 037 UCKTIOHECHUST RPOXCO(
B) U1 MOJYYEHNS KQUeCTBEHHOIO CBAPHOI( 1IBA
5. MoxxHO M TIpOoM3BOAHTH padoTBl BHE CBAPOYHOrO MOCTAa B IIOMELUCHHH, B
KOTOPOM IIPUCYTCTBYIOT JIKOAU?
a) HEIb34
0) MOXKHO C COTJIaCHS PYKOBOIUTENA padoT
8) MOJCHO, 02pUOUB MECHO pubom NePEeHOCHLIMU HUMAMU
6. CTalMOHAPHBIN NOCT OOBIYHO YCTAHABJIUBACTCA:
a) B BUAE OTACIBHOTO y4YacTKa Ha CTPOUTENBHOM MIoIIaaKe
0) B BUIE paboUyero MeCTa Ha CBApUBaEMOii KOHCTPYKLUMU
6) 6 guOe OMOELALHON KADUHBL passieport 2x2,3 Al
7. JInuHa ¢cBapOUYHBIX IIPOBOAOB HE NOJLKHA IPEBLINIATS!
a) 30 a
0)20 M
B) IO M
8. CIUIIKOM KOpOTKas Iyra IMpUBOIUT:
a) K YBEIIMUCHHUIO pa3OpEI3TUBAHUA METAIIA
0) Kk NPUIURGHUIO 2AEKMPOO K NAACHIUHE
B) K MOJIOMKE 37IEKTPOIa
9. CTMIIKOM AJTMHHAS OyTa MPHBOIMT:
a) K yBeIUUEeHUIO pa30pbi3eusaris
0) K HEpOBHOMY (POPMHUPOBAHHUIO BAJIMKA
B) K NPWIKMAHUK 3JIEKTPOIA
10. TIpuxBarka — 3T0 KOPOTKHUiT CRAPHOIl LLIOB [UIMHOM:
a) ot 10 go 30 MM
&) om 10 0o 60 s
B) oT 60 10 90 MM
11. Kako#l nuama3oH CBapOYHOIO TOKA CIEAYET HUCMONb30BaTh IS MPUXBATKH
JIEKTPOIOM AUAMETPOM 4 MM?
a)90...110 A
0)120... 140 A
6) 140.. 160 4
12. ITprunHOM BO3HUKHOBEHUS Ae(PopMalitii Py CBapKe ABILETCS:
) HEPABHOMEPHBITL HAZPEB U OXIINCOCHUE CEAPUBACANOT OemdIu



0) HepauuOHATbHAg ¢OOPKa OeTATM IIOA CBApKyY
B) HEMPABWJIBHO NMPOBEACHHAA TEPMOOOpadOTKa AETAIIH MOCIE CBAPKU
13. Uto HA3BIBACTCSA KOPHEM IIBA?
a) 4aCTh CBAPHOIO LIBA, PACMOIOKEHHAA HA €r0 JIMLEBOH MOBEPXHOCTH
&) yacme c8apHo20 wiBa, HUUOOAEE YOUTEHHUA OM €20 TUYEEON NOBEPXHOCIY
B) 4aCTh CBAPHOIO LLBA, PACIOIOKECHHAS B [TOCIECAHEM BEIIIOJIHEHHOM CI10€
14. IIpepbIBUCTHIM IIBOM Ha3bIBACTCH:
a) CBAPHOI LIOB ¢ PABHOMEPHBIMH IIPOMEKYTKAMHU 10 LIMPUHE
0) CEAPHOU ULOB C NPOMENCYIMKAMU NO OTUHE
B) CBApHOI LIOB 0€3 MPOMEKYTKOB M0 JIUHE
15. CRapHBIM LLIBOM Ha3BIBACTCH:
¢)  VYACMOK  CBAPHOZO — COCOUMEHUS, 00paA308asuINNCs 6  pe3)Ibidame
KPUCIAATUZAYUU PACRAAGACHHOSO MEMALIA
0) Yy4yacTOK CBApHOrO COENVHEHMs, OOpa3OBaBIUUICS B  Pe3yibTaTe
IUTACTHYECKOH Ae(OpPMaLiH MPHCATOYHOIO METAIIA
B) VYYAaCTOK CBapHOIO COCOWHEHHA, OOpa30BABIUMIICA B  PE3yIBTATE
KPUCTAUTM3ALMH PacIIaBICHHOIO META/LIA
16. Uto Ha3BIBacTCA MOPOI?
a) Ne(eKT B BHIAE MOJOCTH WIM BNAAUHBI, 0OPA30BAHHON NMPU yCcaake MeTaula
LLBA
0) neeKT, MMEIOILMI1 OTBETBICHUS B PA3IUYHBEIX HAMPABICHUIX
6) Oeherm ceapHO20 WA 6 BUOe NOIOCHIU OKPY2I0l hopAtbl, 3aNOIHEHHOU
2a30M
17. KakoBbI IPpUYHHBI NOABACHUSA TTOP?
a) XOPOILO MPOKAIEHHBIE JIEKTPOIBI
6) BAUMNCHBIE 21CKMPOOL
B) 3QHIKCHHBIA 3a30D MEXIY KPOMKaMH
18. UTO Ha3bIBACTCA IPOKOTOM?
a) Je(heKT B BUAE BOPOHKOOOPA3HOrO yIiyOJIeHUS B CBAPHOM LIBE
0) nedeKT B BHAE MOJIOCTH WIH BIAJWHBI B CBAPHOM LIBE
8) Oeghexm 8 8UOE CKBO3HO20 OMBEPCIUL 6 CEAPHOM uiGe, 0bpazveasuiuiica 6
PE3VAILIMAME BbIMEKAHUSL HUCMU MEMALII COAPOHHOU BAHHbL
19. CBoiicTBa HU3KOYIVIEPOUCTBIX CTANEH OIPEAEIIAOTCS:
a) cooeprcanuent yerepood
0) COAEP’)KAHUEM JIETHPYIOLIHX JIEMEHTOB
B) VIAPHOH BA3KOCTBIO
20. CrapOyYHBIH BBINPAMHUTEIb OTHOCHTCS:
a) k 000PYO0BUHIIO D151 CBUPKU
0) K CBApOYHOH OCHACTKE



B) K MPUCNIOCOOICHUAM I/ CBAPKH
21. Kakue pepykatenu IEKTPOIOB MOJYUHIA HAHOOJBLICE PACIIPOCTPAHeHHE?
a) BUTOYHDIE
0) Be3orapKoBbIe
B) IPY>KUHHBIE
22. JInsA nOArOTOBKH IIOBEPXHOCTH META/IIA K CBAPKE HEOOXOOUMEI:
a) CBAPOYHBIE KJICIIH
0) cTpyOLMHBI
8) CIMaIbHAUS W emKd
23. Kako#l feeKT BO3ZHHKACT B CBAPOYHOM LIBE IPH YBEIUYEHHOM TOKe?
a) noape3
&) npoorwo?
B) IIOPEI
24, TloyeMy B IpOLECCE CBAPKU NPU BBIMOJIHEHUM KOJIEOATENBHBIX ABIDKEHUM
PEKOMEHOYETCA 3a0EPXKUBATh MEKTPOI Y Kpacs mBa?
a) 11 YMEHBIUICHUSA BHYTPEHHUX HANPSOKCHUT
0) 1S MOBBILICHUS IIPOYHOCTH L1IBA
8) OAA AVHULE20 NPOBAPA KPOMOK MEMAAId.
25. B 3TOM COEIMHEHUH CBapHBACMBIE 3JIEMEHTHl PACMONATAKOTCS B OIHOM
IUIOCKOCTU WJIM Ha OJHOH MOBEPXHOCTU. Kakoi 3T0 TUN coeAMHEHUA?
a) CmbIK080e
0) yrinoeoe
B) HAXJICCTOYHOE

Omeemusl K mecmogoly 34OaHUI0 (2 GapudaHm).

Ne Bonipoca Orteer Ne Bonpoca OrBet
1. a) 14. 6)
2. ) 15. a)
3. a) 16. B)
4. ) 17. 6)
5. B) 18. B)
6. B) 19. a)
7. a) 20. a)
8. ) 21 a)
9. a) 22. B)
10 ) 23. 6)




11. B) 24, B)

12. a) 25. a)

13. 6)

Bpemsi Ha NOATOTOBKY H BBLINOJ/IHEHHUE!
IIOArOTORKA 15 MHUH. |

BBITMIOJTHEHUE Jaca MHH.
othopMIIeHHE U ¢AaYa MUH.;
BCETO Jaca 45 MuH.

KpuTtepuu oneHHBaHus
3a IpaBWIBHBIA OTBET HA BOIIPOCHI WIIH BEPHOE PEILCHUE 3aJa4d BBICTABIIACTCS
MOJIOKUTENBHASA OLEHKa — 1 dasi.
3a HENpPAaBUIIBHBIA OTBET HA BONPOCHL WM HEBEPHOC DPEIUCHHE 3a4a4H
BBICTABJIACTCS OTPULIATENBHAS OLIEHKA — O OaIoB.

Hrara oyenxu 06pa308ameIbHbIx OOCHUNCEHU.

OreHKa YpOBHS MOANOTOBKH
KonMuecTBO NPaBUIbHEIX OTBETOB
Oa (OTMeTKa) BEepOANIbHEIN aHATIOT
23-25 5 OTIUYHO
18 - 22 4 XOPOIIO
13-17 3 YIOBJICTBOPHTENBHO
12 1 MeHeE 2 HEYIOBJIETBOPUTEIIEHO

AndpepenunpoBaHHbIii 3a4eT

BMJIET Nel.

1. Knaccudukauus cnocoboB CBapKu.

2. Kakas BHELIH:AS XapaKTepUCTHKa HauOosiee MpueMaeMa A PYYHOH AyroBOH
CBapKH U noyemy?

3. Mepsl O0pEOBI ¢ YIVIOBBIMU A€(POPMALMSAMY IIPU CBAPKE CTBIKOBEIX U YIIIOBBIX
ILIBOB.

4. CoctaB M CcBOHCTBA HH3KOYIVICPOAMCTHIX KOHCTPYKLMOHHBIX —CTa/ICH.
OcOOEHHOCTH CBapKH.




5. OCHOBHBIE IPHUEMBI OKA3aHUA IEPBOH NOMOLUY MPH OTPABJICHHH.

BIJIET Ne2,

1. Knaccudukauus MBOB CBAPHBIX COSIUHEHMUI.

2. IToyeMy OrpaHUYMBAETCS HATIPSYKEHUE XOMOCTOrO X014 UCTOUHUKOB TUTAHUS?
3. OcHOBHBIE A¢(EKTHI LIBA U CBAPHOIO COCAUHECHMUS.

4. 3aBUCHMOCTh MEKIY pasMepaMy, (OpMOi IIBa U PEKUMAMU MPU PYYHOH
SIIEKTPOLYIOBOHN CBapKe.

5. IlpaBuna TEXHUKH OE30IIACHOCTH IIPH CBAPKE HA OTKPBITHIX IUIOLLIAIKAX.

BUJIET Ne 3,

1. Buasl cBapouHBIX MOCTOB, MPUMEHAEMBIX B IPOMBIUIEHHOCTH U
CTPOMUTENBCTBE.

2. Kaxue BHEIIHNE XapaKTEePUCTUKH MOTYT OBITh Y UCTOYHUKOB ITUTAHUS?

3. Kak ofecneunBaeTcs XOpoIIri NpoBap KOPHA LIBA IIPU CBapKe?

4. TexHONOTUA H3rOTOBICHHA KOMOMHUPOBAHHBIX CBAPHBIX KOHCTPYKLUMHA U3
CTaJIEH pasnUYHBIX CTPYKTYPHBIX KJIACCOB.

5. Texnuka 6€30NMacHOCTH MPH CBAPKE BEPTUKAIBHEBIX LLIBOB.

BUJIET Ne 4,

1. YCcTpoiicTBO CBApOYHOro Mpeodpa3oBaTesis.

2. OBmue cBeOCHUS O IOATOTOBKE KPOMOK M COOPKE MOJ CBapKy.

3. OcoOEeHHOCTH CBapKU IBYXCJIOHHBIX CTAICH.

4. edextsl popMupoBanus mBa. Kaxue yciaoBus TPeOYHOTCS IS MOIYYECHHUS
BBICOKOT'O Ka4eCTBA CBAPHOTO LIBA?

5. Meponpuatus no TexHuke O0e30MacHOCTH B IIeXax.

BUJIET NeS.

1. OcHOBHBIE THUIIBl CBapOUYHBIX [peoOpa3oBaTeNci, MNPUMEHAECMEIX B
MPOMBILIICHHOCTH.

2. KakuMu mapaMeTpaMu 3aaeTCs PeKUM CBapKu?

3. BiausiHue yriiepoa U KpEMHHA Ha CBOMCTBA CTAJIH.

4, OcobeHHOCTH CBapKH BBICOKOJIETHPOBAHHBIX XPOMOHHUKEIEBBIX
KOPPO3HOHHOCTONKHUX CTAJIEH.

5. IlpaBuna  3nekTpOOE30MACHOCTH  MPH  3KCIUIyaTallMd  CBAPOUYHBIX
TpaHCcHOPMATOPOB.

BUJIET Ne6.
1. I3 KakuX OCHOBHBIX Y3JI0B COCTOHT CBAPOUHEI ITpe0Opa3oBaTeib?
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2. Kakue cBoiicTBa BLICOKOYIVIEPOAUCTOM CTANU 3aTPYJHAIOT CBApKYy?

3. UTo HA3BIBAETCSA WICKTPUUECKOH Oyroii?

4. Meprl MO CHATHK CBApOUYHBIX HANPSKEHUNM M YCTPAHEHUIO OCTATOUHBIX
aedopMaLmi.

5. Mepsl 6e30nacHOCTH pU pabOTe HA BRICOTE,

BUJIET Ne7.

1. CyLHOCTH BO3AYILIHO-IYTOBOH CTPOYKKH METAIIOB H 00IACTH NPUMEHEHHUSL.
2. Kak cBapuBaroTcs WIBHI pa3jIiuHON IPOTANKEHHOCTH U TOJIIUH?

3. Kak 0003Ha4aeTcs cBapka Ha Yeprekax?

4. OcoOeHHOCTH CBAPKH CPEOHEYTIEPOINCTEIX CTaICH?

5. TIpou3BOACTBEHHAs CAHUTAPUA U TUTHEHA TPYa.

BUJIET Ne8.

1. IlpuHuMn padoTel CBapOYHOIO BBIIPAMUTENA W €r0 KOHCTPYKTHUBHBIE
OCODEHHOCTH.

2. OcHOBHBIE BUABI TEpMHUECKOH 00paboTKU. KX HasHaueHHE.

3. CapoyHas gyra.

4. Kax npou3BoaUTCA pas3ziesika U 3aBapka Ae(QEKTHBIX MECT, UMEHOLIMX TPEILUHY?
5. CpeacTBa HHANBHAYATBHOH 3allUTHl CBAPIIMKOB.

BIJIET Ne 9,

1. Kakum 06pa3oM MOYKHO JIETMPOBATh METAJUT CBAPHOTO 1IBa?

2. Busbl TOKpBITHI 31€KTPOa0B?

3. Kak 0603HayaoTes cTaan U CBAPOUYHBIC IPOBOJIOKH?

4. Pacckazath 0 Mepax OOpbOBI C Ie(hopMalMsIMU MPH CBAPOUHEIX padoTax.
5. CaMONIOMOILb U IIEPBAs MOMOLLB IIPU HECYACTHBIX CITyYasx.

BUWJIET Ne 10,

1. KT0 ABRIAETCA OCHOBOIIOIOKHHUKOM 3IEKTPHUUCCKON CBAPKU?

2. CnocOo0BI UCTIBITAHHUS CBAPHBIX IIIBOB.

3. I'me craputcs OykBa «A» B 0003HAUCHHUIX CTale M CBApPOYHBIX MPOBOJIOK H C
KaKOH LENBI0?

4. YeM MOKHO OOBACHHUTH NPUUMHBI 0OPA30BAHUA XOJOJHBIX U TOPSUUX TPELIVH B
METAJIC CBAPHOIO COCTMHEHNA?

5. IIpOTUBOMOKAPHBIE MEPONIPUATHA.


https://pandia.ru/text/category/neschastnij_sluchaj/

Bpemsi Ha NOATOTOBKY H BBLINO/THEHHE:
[IOATOTOBKA 15 MHUH.;

BBIMOJIHEHHE yaca MHH.
ohOpMIIEHHE B cAaua MHH.
BCEro yaca 45 MUH.

Kpurepun oueHuBanusi
3a NMpaBHILHBIA OTBET HA BOIIPOCHI HJIH BEPHOE PELUCHME 3aa4M BHICTABIIACTCS
MOJOKUTEIbHAA OUeHKa — 1 Hamn.
3a HEIpaBWIBHBIA OTBET HA BOMPOCHL WIM HEBEPHOE pELICHUE 3a1a4H
BBLICTABJIACTCS OTPULIATENbHAA OLEHKA — O OarIoB.

Lxkara oyeHru oOpa306ametvHuiX OOCHUNCEH UL

OreHKa ypOBHS IOATOTOBKH
KonnuecTBoO NpaBUNBHBIX OTBETOB
Oann (oTMeTKa) BepOANBHBIN aHATOT
5 5 OTJIUYHO
4 4 XOPOLIO
3 3 YAOBIIETBOPUTENIBHO
2 U MeHee 2 HEYAOBJIETBOPUTEIIEHO

Kputepun oueHkn nuddepeHurpoBaHHoro 3auera. OmeHKa «OTIHYHO» - OTBET
Ha MOCTABJCHHBIIl BOMPOC U3I0KEH JIOTUYHO, TOCIEAOBATENLHO U HE TPEOYIOT
OOTOJHUTENBHBIX MOACHEHHH, 00A3aTeNbHas KOHTPOJIBHAS padoTa BEINOJIHEHA B
nonHOM 00BEMe 0Oe3 3aMeuaHuii M 3auTeHa. OLICGHKA «XOpOLIO» - MaTepual
M3JIaracTCsA YBEPEHHO, AEMOHCTPUPYETCS YMEHHE AaHAJIM3MPOBATL MaTepHal,
OJHAKO HE BCE BBIBOJIBI HOCAT apryMEHTHPOBAHHBIN U JOKA3aTENIbHBIN XapakTep,
oOs3aTeNbHass KOHTpPOJIbHAs paboTa BBHIIOJNHEHA B IIOJHOM 00BEME ¢
HE3HAYUTEIIBHBIMU 3aMEYaHUAMH W 3auTeHa. OLEHKA «YIOBIETBOPUTEIBHO» -
JIOIYCKAKTCA HAPYLICHNU B MOCIEAOBATEIEHOCTH U3I0KEHU. [IEMOHCTPUPYHOTCS
MOBEPXHOCTHBIE 3HAaHUA Bompoca. MMeEwTes 3arpyJHEHHA ¢  BBIBOAAMH,
o0s3aTenbHass KOHTpoJbHAs PpaloTa BHIMOJAHEHA B MOMHOM O00BEME €O
3HAYUTENbHBIMH 3aMEUYaHUAMH K 3a4yTeHa. OueHKa «HEYIOBJIECTBOPUTEIBHO» -
MaTepuan  U37araeTcs  HEMOC/ICAOBATENBHO, COMBYUMBO, HE MPEICTAB/AET
OIpeae/ICHHOH CUCTEMBI 3HAHUH 0 AUCUUIUIAHE. BEIBOABI OTCYTCTBYIOT. OTBETH




Ha JONOJHHUTENBHBIE BOMPOCH OTCYTCTBYIOT, 0043aTeNbHAd KOHTpOJbHas padoTa
BBIIIOJIHCHA YAaCTUYHO, C 3aMEYAHWAMHU U HE 3a4TeHA.

3. IlepeueHb BHAOB PaloT J/isl MPOBEPKH Pe3Y/JIbTATOB OCBOECHHS MPOTPaMMbI
npoecCHOHATLHOTO MOAYJISI HA MPAKTHKE

3.1. YueOHasi npaKkTHKA

Tabmuua 6. [1epedeHns BuaoB padoT yueOHOM IPAKTUKA
- I71s cnenuanbHOCTH 23.02.06 TexHrueckas 3KCIIyaTalus 1oABHKHONO cOCTapa
KeJE3HBIX AOPOT:

Buawbl pador

Koabl npoBepsieMbIX pe3yJibTATOB

IIK OK JP 110, Y
Tema 1. MHCTpyKTaX Mo P
TEXHHKE HE30MacHOCTH. [IK1.1-TIK 1.3 OK1-0K9 - - Y1
13,19,25.27,30
BeonHoe 3aHATHE.
Teﬂma 2. YrpaxHeHue B P 10 25
SRITaniit A MK1.1-TK13 | OK1-O0K9 | .. . | YL Y20
noanep;KUBaHUH 13,19,25,27,30 _v 23
CBAPOYHOI ayTH. 7
Tema 2.3. HannaBka I10 25,
BaJIUKOB U CBapKa 3 3 JIP 1O 26
MJIACTHH. L OK1-0K9 13,19,252730 | V1,V 20
-V 23
Igiijég;:fgjﬂbmn JIP 1o 25
[IK1.1-TIK 1.3 OK1-0K?9 . - YVI1,VY20
SNIEKTPOOAaMHU H MOJ 13,19,25,27,30
-V 23
cy10eM utroca.
Tema S. I10 25,
DneKTpoayrosas peska JIP [10 27
MeTasua. MK 1T -TIKC LS OK1-0K9 13,19,2527,30 | V1,V 20
-V 23
Tema 2.6. KoMmmiekcHbie I10 25 -
padboThL. B B JIP [10 27
MK 11 -TIK 1.3 OK1-0K9 13,19,252730 | YV 1,VY 20
-V 23

- m1s cnenuanbHOCTH 08.02.10 CTpOUTENBCTRO HKeJIC3HBIX AOPOT, IYTh U IIYTEBOE
XO3HCTBO!

Buawbl pador

Koabl npoBepsieMbIX pe3yJbTATOB

IIK OK JIP o, ¥y
Tema |. MHcTpyKkTaX) no P
TEXHHKE O€30MACHOCTH. [IK21-TIK25 OK1-0K?9 . . Vi
13,19,25,27,30

BronHoe 3aHsTHE.
w | o

[IK21-IIK 2.5 OK1-0K?9 VI1,¥V20
NOANEPKHBAHHH 13,19.25,27 30 _v 3

CBApPOYHOH JYTH.




Tema 2.3. HannaBka I1O 25,
BaJIMKOB U CBapKa : 3 JIP [1O 26
MJIACTHH. TS 2ol SIS 2S OK1-0K9 13,19,252730 | V1,V 20
-V 23
I(fii:éghl::fngblMll JIP no 25
[IK2.1-TIK 2.5 OK1-0K9 - - YVI1,V20
SMIEKTPOOaMH H MOJ 13,19,25,27,30 "
-V¥Y23
cy10eM utroca.
Tema S. I10 25,
DneKTpoayrosas peska JIP [10 27
MeTasia. TS 2ol ST 2S OK1-0K9 13,19,252730 | V1,V 20
-V 23
Tema 2 6. KomnyiekcHbIe IO 25 -
. MKZ1-TK25 1 OK1=0K9 )5 19J21fz7 30 yHlOsgo
S - Y 23

3.2. @opMa aTTECTAHOHHOIO JIHCTA MO NPAKTHKE (3ANOIHACICA HA KAXCO020

obyydaronye2ocs)

- VI crienHaIpHOCTH 23.02.06 TexHuueckas 3KCIUyaTalus IOABIKHOIO COCTaBa

KEJIC3HBIX O0OPOr:

ATTECTALIMOHHBIN JIUCT - XAPAKTEPUCTUKA

npodeccHoHaNbHOM OeSTeNbHOCTH
CTVIAeHTa BO BpeM4 yueOHoH npaktuku YI1.01.02

«3JIEKTPOMOHTAXHAA U 3JIEKTPOCBAPOYHAS»

Crynenr(ka)

{(DAMH.THA, HMSL. OTUSCTRO)

TPYIIIbI , o0yyaroLmiics (-asics) Mo crneunanbHOCTH

23.02.06 «TEXHUYECKAJS SKCILIYVATAITMA TOABPKHOI'O COCTABA XEJIE3HBIX

JOPOI'» ycnewmHo npowén (-na) yuedHy NpakTHKY
YIL.01.02 «2JIEKTPOMOHTAKHAA U DJTEKTPOCBAPOUHA S »

no npodeccuoHansHoMy Moayiwo [IM 01 «3kcnnyaTauus M TeXHHUECKOe OOCTyKMBaHHE

MOIBH;KHOTO COCTaBa»
B 00BpeMe 72 4acoB ¢ « » 20 rmo« » 20
B yueOHbIx MacTepekux ¢unuana Caml YIIC B r. PTHineso

(HCUEMEROBUH IE OPIH U Tt

. 3a BpemMa MpoOXO:KICHHA MPAKTHKH v OOVHAKOWIErocs OBUIH CHOPMUPOBAHE KOMIETECHLIMH

(7€ MEHTBI KOMIIETCHLNH):

Ne IlepeveHr OOWHX H MPOQECCHOHATBHEIX KOMIIETEHLIHH

KoMneteHuu4 (3neMeHT
KOMIIET¢HIIHUH )

OCBOCHA | HE OCBOCHA

1. O0mue KOMNETEHUHH

IToHUMATE CYLIHOCTE H COLIMATBHYI) 3HAUMMOCTD CBOSH Oy IvineH
npodeccuy, NposiBIATh K HEMl VCTONYHMBBIH HHTEPEC

OpraHu30BbIBATh COOCTBEHHYI) AEATENBHOCTD, BHIOUPATH TUMOBLIE
2 | MeTomb! U ¢OCOOB! BBIMOIHCHU NMPOJECCHOHATBHBIX 32,134, OLIEHUBATD
ux 3GGEKTUBHOCTE H KaUECTBO

3 | IlpuHuvaTh pelueHus B CTAHIAPTHBIX M HECTAHIAPTHBIX CUTYALIHAX U




HECTH 3Q HUX OTBCTCTBCHHOCTD

OcvLIecTBNATH MOKHCK U UCTIOIb30BaHHE MHPOPMALIMH, HEOOX0IUMOi
A1 3¢heKTHBHOTO BHINOTHEHUS MPOGECCHOHATBHBIX 33744,
npodheCCHOHANBHOrO U JIMYHOCTHOTO PASBUTHS

wh

Hcnoas3oBaTe HHEbOpMaLII/IOHHO-KOMM_\"HHKaHHOHHblC TEXHOJIOTHH B
npodeCCHOHATBHOR € ATEIbHOCTH

PaboTatk B KONNEKTHBE H KOMaHae, 2)HEKTHBHO 00LAThCA C
KOJIIETaMH, PVKOBOICTBOM, MOTPEOUTENAMHU

Bpats Ha cefs OTBETCTBEHHOCTD 3a PaBOTY UICHOB KOMAH, b
(MOJUHHEHHBIX), Pe3VIbTAT BHINOIHEHHA 3a1aHuil

CaMOCTOATEIBHO ONPE A8 IATh 33141 NMPOECCHOHATBHOTO H
JINYHOCTHOTO PA3BUTHSA, 3AHHMATBCS CAMOOSPA3OBAHUEM, OCO3HAHHO
ITAHHPOBaTE MOBBILLICHHE KBa.l'Il/I(i)l/lKal.[l/ll/l

OpHEHTHPOBATHCA B VCJIOBHAX YACTON CMEHBI TEXHONOT U B
npodeCCHOHATBHON IEATEIbHOCTH

2. IlpodheccHOHANBHBIE KOMIETEHUHH

Ne

Koa u popmvaupoeka [TK

OCHOBHEIE NMOKA2aTENH OLEHKH
pesynpTaTa

Komnerenuua
(3NEMEHT KOMMETEHLINH)

OCBOCHA

HE OCBOCHA

IK 1.1
MOABIKHOH
KEME3HBIX A0POT

JKCITYaTHPOBATh
COCTAB

Haniune MPAKTHYCCKOTO OMBITA!
TEXHHUECKOE OOCIVKHBAHUE U PEMOHT
AETANEH, ¥310B, arperatoB NOJBHAKHOIO
COCTaBa ¢ 0OCCMEeYEHHEM OE30MacHOCTH
ABHKEHHS TIOE310B

IK 1.2 [Ipouzeoaute
TEXHHYECKOE 00CIyV/KHBAHHE
H  PEMOHT  IOJIBHXKHOTO
COCTAaBA JKEIC3HBIX JOpOT B
COOTBETCTBUU c
TpeSOBAHUAMH

TEXHO.IOTHYECKHX MPOLECCOB

Hainuue MPaKTHYECKOTO OMBITA:
TEXHHYECKOE O00CNTV)KMBAHUE M PEMOHT
AETANEH, ¥310B, arperatoB NOJBHAKHOIO
cocTaBa ¢ 00eCreYEHHEM OE€30MacHOCTH
JBIDKEHHA MOE3I0B

)

K13 OdecneunBars
OE30IMaCHOCTh IBIDKCHHUSA
NOIBIKHOTO COCTaBa

Hainuue MPAKTHIECKOTO OMBITA:
TEXHHUECKOE OOCIVKHBAHUE U PEMOHT
JeTancii, v310B, arperatoB MOABHKHOTO

coctaBa ¢ obecrieueHueM Oe30MACHOCTH
ABHIKCHHA ITOC3I0B

PaBoThl, BBIMOITHEHHBIE CTYACHTOM BO BPEMSI MPAKTHKH

ITArbI NPAKTHKH

Bu s pabor

OueHka

(o naTubaInbHON

HIKAIE)

1 3Tan
IJIEKTPOMOHTANKHDIE
paboTnl

Pazaenka, cpalunBaHHe, MOHTaX NpoBOJoB, MOHTaX U
pasaenka kabereit, 3aszemaenue, [Masuue u ayxeHue,
MoHTa)K 3MEKTPOHIMEPUTETRHEIX MpHOopoB, MoHTaXK
npocThix cxeM, KoMmiekcHbie paboTa

2 3Tan
JIeKTpOCBapoUHbIe
padoTbi

VYnpaskHeHHA B 32KMTAaHUU U MOJIEPKAHHH CBApPOYHOMN
ayrd, HamnaBka BaIMKOB M CBapKa  IUIACTHH,
DICKTPOIYTOBAst pe3ka Metauia, KommnekcHeie paboTer

HTorosas OLEHKA MO NPAKTHKE:

PyKOBOAUTE Ib MPAKTHKH:

MagcTep npouseoacTBeHHOrO 00vueHus [pumnn B B. « »

20




C PE3VIETATaMH NMPOXOKICHHA MPAKTHKH O3HAKOM.ICH!

CtvieHT « __» 20 T
PHO Moanece

- m1s cnenuanbHOCTH 08.02.10 CTpOUTENBCTRO KeJIC3HBIX AOPOT, IYTh U IIYTEBOE
XO3HCTBO!

ATTECTALIMOHHBIN JIUCT - XAPAKTEPUCTHUKA
npo(ecCHOHANBHON OeATeNbHOCTH
CTYJCHTA BO BpeMs yueOHoH mpaktuku YI1.02.01
«CJIIECAPHO-MEXAHHUYECKAS 1 CBAPOYHAS»

CtyneHT(ka) )

{DaMHIHA. UM, OTYSCTBO)

TPYTIIIbI , O0yJaroLIuiicsa (-afca) Mo CrneurnaTbHOCTH

08.02.10 «CTPOUTEALCTBO YKEAE3HLIX JOPOL, MYThL U OYTEBOE XO3AUCTBO»
YCHEUHO Npoién (-1a) y4edHYH NPaKTHKY

VI1.02.01 «CJIECAPHO-MEXAHUYECKAS 1 CBAPOYHAS»

no npodeccucHansHOMy Monyio [IM 02 «CTpoHTeNbCTBO KeNe3HbIX JOPOT, PEMOHT H TeKyLiee
COMEPKAHUE HKEJIE3HOMOPOKHOTO MyTH»

B 0Obeme 108 vacoBc«__ » 20 rmo« » 20 T

B yueOHbIX MacTepckux unuana Caml YTIC B r. PTHLIEBO

{HCULMEHOBARIE OPIANNZat i)

l. 3a BpemMa MpOXOKICHHA TMPAKTHKH V OOVHMAKLErocs OBUIH CHOPMUPOBAHBl KOMMICTCHLMH
(3 1€MEHTBI KOMITETEHLIMI):

Komnerenuua (316 MeHT
Ne [Mepeuens 0dmux 1 mpodecCHOHATBEHBIX KOMIETSHIUH KOMIETEHLINH)

OCBOSHA | HE OCBOSHA

1. O0mue KOMNEeTeHUHH

[IoHHMMAaTh CVIHOCTD H COLHATBHVIO 3HAYUMOCTD CBOCH Oy aviiei
npodeccHu, MPOSBIATh K HeH YCTOHUMBbIH HHTEpEC

Oprann3oBbiBaTh COOCTBEHHYKO JEATENBHOCTE, BHIOHPATh THIOBHIE
2 | MeToIbl U cOCO0BI BHIMOTHEHHS NPO(eCCHOHANBHBIX 331a4, OLEHHBAT
HX 3hEeKTHBHOCTD H KAUESCTBO

HPHHI/IMaTb PCICHHA B CTAHAAPTHBIX M HECTAHIAPTHRIX CUTVALMIN U
HCCTH 3Q HUX OTBCTCTBCHHOCTD

)

OcyInecTBAATh NOUCK M HCTIOTb30BAHNE HHGOPMALINH, HEOOXOIUMOH
4 | 3714 3¢ PekTUBHOTO BBHIMO.THEHUA MPOodecCHOHANBHEIX 3aJad,
npo¢eCCHOHATBHOTO U JIMYHOCTHOIO PA3BHTHSI

Henoas30BaTh HHHOPMALMOHHO-KOMMYHHKALIHOHHBIE TEXHOIOTHH B
npodecCHOHANBHON AEATENBHOCTH

wh

6 PaBoTtarh B KOIEKTHBE U KOMaHIE, 3 dexTuBHO 00WAaThea ¢
KOJUIETAMH, PVKOBOICTBOM, MOTPEOUTENAMU

bpaTtk Ha ce0A OTBETCTBEHHOCTE 3a paboTV WIEHOE KOMaHIHI
(IO MUMHEHHBIX), PE3V.IBTAT BBINOIHSHUS 33 1aHUH

CaMOCTOATENBHO OMpe I¢TATE 3aJa4K NpodeCCHOHANTBHOTO H
8 | MTMUHOCTHOTO PA3BUTHA, 3AHUMATHCA CAMOOOPAZOBAHHEM, OCO3HAHHO
l'IJaHHpOBaTb NMOBBILLICHHE KBaJTHq]HKa[ll/ll/l

OpHeHTHpDBaTbCH B VCIOBHAX YacTOM CMEHBI TEXHOJOTHI B
npodeCCHOHATBHOR € ATENbHOCTH

2. lpodeccHOHANBHBIC KOMITETEHUHH




OTACHASHUH, ¥YCTAHOBKA PE3LOB M 3ArOTOBOK, OOTOUKA TOPLOB H

0 Komnetennua
CHOBHBIE MTOKA3aTeNn
Ne Koa u dopmvnnposka [1K (37EMEHT KOMMNETEHUHH)
: OUEHKH PE3YIbTATA
- OCBOCHA HE OCBOCHA
IIK 2.1. V4acTBOBaTh B MPOCKTHPOBAHUH | HMETh MPAKTHYESCKUI OTBIT,
| |H CTPOMTENBCTBE  KEIE3HBIX  JOPOT, | — HCMOTB30BATE  METOIbI
3JAHUH U COOPYKEHHH. MOHUCKA M OOHAPYKEHMA
HEHCTPAaBHOCTEN
I1K. 2.2, HpOI/BBO,JI/ITb PEMOHT M | KEIC3HOIOPOKHOIO  IIVTH,
2 CTPOUTCJIBCTBO XKCICIHOIOPOXKHOIO IVTH TPUYHHBI Hx
C HCTO:1b30BaHHEM CPEICTB MEXAHU3aUHH. | BOZHUKHOBEHMS,
— BBIIQIHATE  QCHQBHBIC
IIK 23, KoHTponMpoBaTh — KAUYECTBO | prny paGoT MO TEKVIIEMY
3 | TEKVILSTO COXepH@HUA NMYTH, PEMOHTHBIN | comepkaHHI0 H  PEMOHTY
H CTPOHTEIBHBIX PADOT, OPraHU3OBBIBATH | vty B COOTBETCTBMH ¢
HX NPHEMKY, TpeGOBaHUAMH
IIK 2.4. PazpabaTteiBaTh TEXHONOTHYECKHE | TexHONMOTHYECKHX
NPOLECChI MPOHU3BOIACTBA CMOHTHBIX COR"
4 MPOLECCOB;
paboT  KEME3HOIOPOKHOTO  MYTH M | _ perons30BaTh MAIIMHBL U
COOPYACHHH, MEXAHH3MBI no
IIK 2.5. O6eCHeLIHBaTb COOIIOACHHUE IIPH HAZHAYEHHUHK), C_06_-“0'1a;[
CTPOMTENBCTBE, SKCILTVATAUMU KEIE3HBIX | mpapnmna TEeXHHKH
5 | aopor TpeGOBAHUIT OXPaHbl OKPYKALEH | GesonacHOCTH:
Cpeapl U NPOMBILULIEHHOH Oe30MacHOCTH,
NpoBoAHTE OOVUeHME MEpcOHala Ha
NPOU3BOICTBCHHOM YUACTKE
PaboThl, BHINO.THEHHBIE CTVIEHTOM BO BpeMs MPAKTHKH
Quenka
= (mo
3Tansl NpakTHKH Buasl padot h .
MATHOATNBHOI
HIKAJIE)
YCTpoHCTBO  CTAHKOB, HMHCTPYMEHTOB B MEXAaHHUECKOM

1 3Tan HAPY>KHBIX LHIMHIPHYSCKUX MOBEPXHOCTEH, HAPY/KHBIX KAHABOK,
Mexannueckne [ToapezaHue veTVIIOB M OOpe3aHHE 3aroTOBOK, CBEPIEHHE U
padoThl PACTAYMBAHHE OTBEPCTHIH, TOUCHHE KOHHUECKMX H (DACOHHBIX
noeepxHocTer, Hapesanne pespOpi, Otaenka NOBEPXHOCTEH,
KomnnekcHele paboThl

VOpakHEHUS B 3LKMIAHMH H MOJISP/KAHUM CBAPOUHON IyTH,
2 sTan Hamiapka BanMKOB H CBapKa ILTACTHH, J.IEKTPOIVIOBAas pE3Ka

Ceapounbie pafoTel | MeTa1na, KoMiekcHele paloThl
H Pazneaxa, cpamuBanye, MOHTAK NMpoBOIOB, MoHTax H paszreIka
InekTpoMOHTAKHBbIE | Kadenel, 3azemicHue, [lasHue u  nwvkeHue, MOHTaX
patoThl 3IEKTPOM3MEPUTENBHEIX NpUOOpoB, MOHTaXK NPOCTRIX CXEM,

KomnnexcHsie padoTs

HTorosas OLEHKA MO NPAKTHKE:

P}’KOBOJI/ITEJB NPAKTHKH.

Mactep npoussoacTeenHOro odyueHus ['pumun B.B. « » 20

C pesyabTaTaMH DPOXOXKIASHHUS NMPAKTHKH O3HAKOM.ICH:

CtvieHT

DHO TToamick




4. [lepeueHb MaTepua/oB, 000pYA0BAHHA U HHPOPMALNHOHHBIX HCTOYHHKOB,
HCIIOJIb3YEMBIX B ATTECTALHH

KOMIINEKT TecTOBBIX 3a4aHUH 2 BapuaHTa no 25 BOMPOCOB.

KoMIIeKT KOHTPONBHBIX 3a0aHuii 10 OUIeToB Mo 5 BOMPOCOB.

KOMIUIEKT CBapOYHBIX HHCTPYKLIMOHHBIX KapT.

KOMIIEKT HHCTPYKLMI MO OXpaHe Tpyaa.

5. TlepeyeHb YueOHBIX H3IAHHI, HHTEPHET-PECYPCOB, AOMOTHHTENLHOI
JIMTEPaTypbl

OCHOBHBIE HCTOUHHKH:

1. KowmneroTtepHas mnporpaMma: be3omacHOCTH Tpyaa IMpU  DJAEKTPO- U
razocBapoussix padorax. O.M. Tuxomupos u gp. (IIT'YIIC). www.OT-NTB.RU.
2. KoMneroTepHas nporpamma; MIeKTpode30nacHOCTh (IS NEPCOHANA ¢ MPYINoH
IT 1 1).O.W. Tuxomupos u ap. (III'YIIC). www.OT-NTB.RU.

3. OcCHOBBI TEOPUHM CBapKd H pe3kd MeTawioB. OBumHHUKOB B.B. Mockpa
'KHOPVYC, 2019
4. CnpaBounuk cBapiuka. OBuuHHUKOB B.B. Mockea :KHOPVYC, 2019

JOoNoJHHUTEeIbHbI€ HCTOUYHHKH:

1. CapouHoe npou3eoactso. Komuanos JIA. Poctos /M1 «DeHukey, 2002,

2. CapouHoe 1mpou3BoacTBO. 3apemdo E.I'. M.: MapupyT, 2005.

3. I'azosble pesaku. [Ton pemakuueil AutoHoBa M. A. brikos B.B., ®aiisynuna T.C.
M.: MamuHocTpoeHue, 1974,

4. OcHOBHI cBapouHOro aena. I'uBapsaa B.I'. M.: Bricmas mkona, 1991.

CpenctBa MmaccoBoii HHpoOpManun:

1. «Tpancoopt Poccum» (exxeHenenpHas rasera). Gopma goctyna: http://www.
transportrussia.ru;

2. «XKene3HonOpokHBIA TpaHcnopT» (kypHai). Qopma noctyna: http://www.
zdt-magazine.nw/redact/redak.htm;

3. Caiit MuHHcTepCTBa TpaHenopTa PO: www.mintrans.ru,

4. Cait OAO «PX»: www.rzd.r.


http://www.OT-NTB.RU
http://www.ot-ntb.ru/
transportrussia.ru
http://www.mintrans.ru
http://www.rzd.ru/

OTBETHI HA BUJIETHIL.
BUJIET Nel.
1. Kimaccuukanys cnoco0oB CBapKU.

Csaproii HA3bIBAETCSA MPOLIECC TONAYIESHUS HEPA3BEMHOIO COSIMHEHUS TBEPIBIX
MATEPUATOB IIYTEM UX MECTHOTO CIUIABJICHHS WIM COBMECTHOTO AeOpMUPOBAHUA,
B PE3YIbTATE YETO BO3HUKAKT MPOYHBIE CBA3M MEKIY ATOMAMU CBAPUBAEMBIX
MaTepuanoB. CxeMa KinaccH(pMKaUud OCHOBHBIX CIIOCOOOB CBApPKHU MPHUBEACHA HA
PUCYHKE.
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CBapka m1aB/IeHHEM.

DiekTpoayropass c¢papka. HeoOxomumoe I MECTHOTO PAacIlIaBlICHHUS
JeTaiell M MNPUCANOYHOrO MarepHana TeIo o0pasyeTcs MNpU  TOpeHUH
SNIEKTPUYECKONA OYyTH MEKIY CBAPMBAEMBIM METAJUIOM U eKTpoaoM. [To cnocody
MEXaHM3allud  CBapka MOXET OBITh py4Hass, MOJyaBTOMAaTU4yecKas M
aBTOMAaTHYCCKad. MexaHU3UPOBaHHAS (MOJIYaBTOMATHYECKAd U aBTOMAaTHUECKaA)
CBapKa MOXKET OBITh 1101, (MIKOCOM M B 3aLIMTHEIX Ta3ax.

DIeKTPOLLIAKOBAs cBapKa. [11apneHrue OCHOBHOIO METAJUIA U MPUCATOYHOTO
MaTepuaia IMPOMCXOOUT 3a CYET TEIUIa, BBIOSIAIOIICTOCA TPU MPOXOKICHUH
AIIEKTPUYECKOr0 TOKA YEPE3 pacIUIaBICHHBIN LTaK (B MEPUO YCTAHOBUBIIETOCS
npouecca).



DNIeKTPOHHOIY4YeBass c¢Bapka. Cpapka BBINOJHACTCA B KaMepax ¢
PaspsoKEHHEM 10 107 — 10° s pm. cm. Temo BBIACIACTCI 3a CYET
OoMOapaIupOBKY 30HBI CBAPKH 3MIEKTPOHHBIM MOTOKOM, TPHOOPETAOIIUM BEICOKHUE
CKOPOCTH B BBICOKOBOJIBTHOH YCTAHOBKE, HMEIOLIEH MOWHOCTE m0 50 réem.
AHOZIOM SIBJISIETCA CBapuBaeMasl AETalb, a KATOAOM — BOJBpPAMOBAs HUTh WK
CnHpanb, HarpeTas oo Temneparypsl 2300° C.

I'azopass cBapka. OCHOBHOH W TIPUCAOOYHBIM METANIBI  PACMIABISIOTCS
BBICOKOTEMIICPATYPHBIM MA30KUCIOPOAHEIM IIaMeHeM (Temneparypa ao 3200° C).

NUmnyabcHO-ayroBasi capka. CyIIHOCTb CIIOC00a COCTOMT B TOM, YTO
CBApOYHBIN TOK HE COXPaHAET MOCTOSHHYIO BEIMUMHY, a MOCTYMAET B JSKYPHYIO
CBapOYHYIO AYTY ONPEACICHHBIMUA KPATKOBPEMEHHBIMU UMITYJIBCAMH.

IlnasmeHHasi cBapka. [L1aBleHUE METAUIOB OCYIIECTBIIETCA IUIa3MEHHO-
OYrOBOW CTpyeH, umeromei remneparypy Boiwe 10 000° C.

JlazepHasi cBapka. CBapka OCHOBAHA HAa UCIOIB30BAHUM (POTOITEKTPOHHOMH
S>HEpruM. [1pu GONBLIOM YCHICHUH CBETOBOM Jyd CMOCOOEH IUIABUTE MeTaul. s
MOJMYYCHHA TAKOrO Jy4a NPUMEHSIOT CIEHIHAIBHBIE YCTPONCTBA — JIA3€PE.

CBapka JaBJ/IeHHEM.

KoHTakTHas cBapka. MecTO CBapKM Pa30orpeBacTCs WM PACTIABISIETCS
TEIUIOM, OOpa30BaHHBIM TMPH MNPOXMKICHUM SJICKTPHUYCCKOrO TOKa dYepe3
KOHTAKTHPYEMBIE MecTa U3ACUI.

YabTpa3sBykoBas cBapka. CBapKa OCYIIECTBISACTCA 3a CUET IPEBPALLICHUA [IPH
NOMOILM CIELUHATBHOrO mnpeodpa3oBarens  yIbTPa3BYKOBBIX KoneOaHuil B
MEXAHUYECKUE BBICOKON HYaCTOTHI, M TPUMEHEHUS HEOOJNBIUIOrO CAABIMBAKILETO
YCUITHA.

Crapka TpeHHeM. CBapka 3aK/THUAETCS B TOM, YTO BCJICACTBUE TPEHHUS OJHOTO
M3 CBAapMBACMBIX CTCPKHEH O APYrOil MECTO COCOMHEHWs Pa30rpeBacTCA, MpH
MPWIOKEHUH OCEBOI0 YCUIIHS COSUHAEMBIE METAJUIBI CBAPUBAKITCSL.

XoaoaHasa ceapka. CBapka 0CHOBaHA Ha CMOCOOHOCTH MeTa/lila 0OPAa30BEIBATE
00IIMEe KPUCTAIIIBI IIPHA 3HAYUTEIBHOM JABICHUH.

I'azonpeccoBasi c¢Bapka., CBapka OCYUIECTB/IACTCS HArpeBaHUEM KOHLOB
CTepXKHEH HIM TpyO MO BCEMY MEPUMETPY OKPYKHOCTH MHOTOIUTAMEHHBIMH
ropesikaMHu 10 MJIACTHYECKOTO COCTOSHMS WM MIABJIECHUS C UX TOCIEIYIOLIIM
COKATHUEM.

TepmutHas cBapka. IIporecc cBapku 3aKIHOYAETCS B TOM, YTO CBAPUBAEMEIE
OETATH 3aKIaIbIBAIOTCS B OTHEYIIOPHYKO (OpPMY, @ B YCTAHOBJICHHBIH CBEpXY
THTEIb 3aChINACTCH TEPMUT — MOPOLIOK M3 AJIOMHHHA U OKHCH kenesza. [lpu
FOPEHUH TEPMHUTA OKUCH KeJIe3a BOCCTAHABNMUBAETCA, a O0Pa3VIOLIUICA TP 3TOM



KMAKHE METALT NPH 3alOJHCHUM (POPMBI OIUIABIACT U COCOMHSET KPOMKH
CBAPUBACMBIX U3ICIIHH.

CBapka TOKaMH BBICOKOH 4YacTOTHL. 3TOT CNOCO0 CBAPKU OCHOBAH Ha
Pa30TrpeBe TOKAMHU BBICOKOH YACTOTHI KOHLIOB CTBIKYEMBIX CTCPKHEN Wiu TpyO mo
TUIACTHYECKOI0 COCTOSIHHUSA € ITOCIEIVIOIIUM MPUIOKEHUEM OCEBBIX YCHIMH s
NOJIYYCHHA HEPA3bEMHOIO COCIUHEHUS.

2. Kakas BHEIHAS XapaKTepHCTHKa HauOoJiee IMpHeMieMa IS py4yHoi OyroBoit
CBapKH U Noyemy?

BrewnsAs XapaKTEPUCTHKA MUCTOYHHUKOB NUTAHUA (CBapoOYHOTO
TpaHc(opMaTOpa, BHIIPSIMUTENS U TEHEPATOPa) - 3TO 3aBUCHUMOCTE HATPSKEHUS
Ha BBIXOAHBIX 3@KUMAX OT BEIMYMHBI TOKAa HArpy3KH. 3aBUCHMOCTbH MEKIY
HalpsDKEHUEM M TOKOM JYyTH B YCTAHOBHMBILEMCS (CTATHUECKOM) PEKUME
Ha3BIBACTCS BOT6IM-AMICPHOT XAPAKMEPUCIUKON OVl

Hns  obecnedyeHus CTaOWIBHOTO TOPEHHMS OYTM  HEOOXOOUMO, YTOOHI
XapaKTEPUCTUKA CBAPOUYHON JyTrW MEpeceKanach ¢ XapaKTepUCTUKON UCTOYHHUKA
nuTaHusA (puc. 60).

B MOMEHT s3axkuranus nyru (puc. 60,a) HanpsokeHHe nagaeT Mo KpUBOH OT
TOUKHM | OO TOYKH 2 - A0 MEPECECUCHUS ¢ XapaKTCPUCTHKOW TeHEparopa, T. €. A0
MOJNIOKEHHUS, KOT/a DJACKTPOA OTBOAUTCS OT MOBEPXHOCTH OCHOBHOIO METAIA.
[Ipy yOIMHEHHH OYyTH 00 3-5 MM HaIPsDKEHUE BO3pACTaeT Mo KpuBoit 2-3 (B TOUKe
3  OCYILUECTBIAETCA YCTOMUMBOE ropeHue ayru). OOBUHO TOK KOPOTKOTO
3aMBIKaHMs MpeBBINIACT padouuii TOK, HO He Oonee ueM B 1,5 pasa. Bpems
BOCCTAHOBJICHUSA HAMPSKEHHA MOCIE KOPOTKOrO 3aMBIKAHUS OO HAMIPSOKEHUS AYTH
He NO/DKHO mpeblark 0,05 ¢, 3TOH BENUYUHOM OUEHUBAKOTCS JTUHAMUUYECKUE
CBOWCTBA UCTOYHHUKA.

U,8

: J— S ——
g [1,A a 1A
) )
Puc. 60. Breutrnue Xapaxmepucmuxy UCHOYHUKOG NUMAHUSL U CBAPOYHON OY2U: d -
CRIOULHAS TUHUS - CEHEPAMOPA, WIMPUX06US - OY2U 8 MONEHN 6030YIHCOeHUA,



WIMPUXAYVHRIMUPHAA - OVaU BPpU 20peHitl; 6 - Xaparmepucmurd UCHOYHUKO8
RUMUHUE CBAPOYHOT OV,

Ha puc. 60,0 nmokaszaHsl nagaronive XapakTepuCTUKU | U 2 UCTOYHUKA ITUTAHUS
NPU JKECTKOM XapaKTepUCTUKE AYIH 3, HauOOJIee MPUEMIIEMOR IIpH PYYHOM
JYTOBOH CBapKe.

Hamnpsokeane xonoctoro xoga (0e3 Harpy3Kkd B CBapoOuHOM LIENMH) MpH
NajarliX BHEIIHUX XapaKTepUCTHKaX Bceraa Oomnbliue padovyero HampsKeHUS
OYTH, YTO CHOCOOCTBYET 3HAYMTCIBHOMY OOJICTYCHUIO MEPBOHAUAIBHOTO U
MOBTOPHOIO 3aWraHusa Ayrd. HanpsokeHue XOonmocToro Xoaa He  JOJDKHO
npessllIaTh 75 B npu HOMHHAIBHOM padouyeM HampsbkeHud 30 B (moBbleHue
HANPSOKEHUA OONErYaeT 3aKUraHue Oyrd, HO OOHOBPEMEHHO YBEIHYUBACTCH
OMACHOCTh TMOPa)KeHHs CBapIUKa TOKOM). J[JIs MOCTOAHHOIO TOKA HANPSKEHUE
3aKATaHuA JOJDKHO ObITh He MeHee 30-35 B, a misa nepemeHHoro toka 50-55 B.
Cornacko T'OCT 7012 - 77E nns TpaHC(OPMATOPOB, PACCUMTAHHBIX Ha
cBapounblif Tok 2000 A, HaNpsHKEHHE XOJIOCTOTO X044 HE JOJDKHO MpeBbIaTh 80
B.

[IoBBIlIEHHE HANPSKEHUS XONMOCTOrO0 X044 HCTOYHUKA NEPEMEHHOIO TOKaA
NPUBOIUT K CHHXKEHHIO KOCHHYca "¢hu". MiHaue roBops, yBeJIHUCHHE HAMPSDKECHUA
XOJIOCTOI0 XOJa CHIDKAEeT KOMPPUIMEHT MOJIE3HONO ACHCTBUSL UCTOYHUKA
MUTAHUA.

WICTOYHUK NMUTAHUA A PYYHOM AYroBOM CBApKU IUIABAIUKMCS 3JIEKTPOIOM U
ABTOMATHYCCKOW CBapku 1od (UIKOCOM AOKEH MMETh MAJALIYK BHELUIHION
XaPAKTEPUCTHKY.

3. Mepbl BOpEOBI ¢ YIIIOBBIMU JE(POPMALIUSAMHU TIPH CBAPKE CTHIKOBBIX U YTJIOBBIX
LIBOB.

Hns OopeObl ¢ OCTATOUYHBIMM AcOpMAUUAMH U HANPAKECHUSAMHU CICAYET
cOOMIOAATE CHEYIOLIKE NpaBKa.

[Ipu cOopke KOHCTPYKUHMH MPUMEHATH IO BO3MOXKHOCTH  COOPOUHEIC
NPUCTIOCOONIEHNUS (CTAYKHBIC MIAHKY, KIHHBS U T.11. ), 00€CMEYUBAOUIUE CBOOOIHOE
MePEeMEIIEHUE CBAPHBAEMBIX KOHCTPYKIIMN OT yCaaKu UIBOB. [IPUXBATKU MOKHO
NPUMEHATH TOJIBKO A7 CTHIKOB AETajieli M3 TOHKOTO MeTaa (3—5 MM) U B
HaXJIECTOYHBIX ~ COCIMHEeHMAX. CremyeT  CTPOro  colmwojaTh  pasMeEpE
MPUTYILICHHH, 3a30POB U COOCHOCTB HJIEMEHTOB.

BHINONHATE HEOOXOMUMYIO TIOCTENOBATENBHOCTE CBAPKM UIBOB, HYEPEAOBAHUE
CJIOCB ABYXCTOPOHHEro mpa (puc. l,a); 4yepemoBaHHME CBAPKU MOACHBIX LIBOB
Oanok (puc. 1,6); CTPOro BBIMOJHATE MOCAEAOBATENBEHOCTE U MOPSAOK CBAPKH



LIBOB, YKA3aHHBIC B TUMOBOI TEXHOJIOTHU WIH MPOEKTE IPOM3BOACTBA CBAPOYHBIX
padorT.

He nonyckate IpeBbIIEHHs BETUUNHBI TEIUIOB/IOKEHNS B IIOB (YBEJIUYEHUS CUIIB]
CBAPOYHOTO TOKa II0 CPAaBHCHHIO ¢ PEKOMEHIYeMOH M  DIEKTPOAOB
MPUMEHIEMOro THUNA U JUAMETpa).

Puc. 1. Hepeoosarnue weos: a — npu cedpre 06yCMoporHeco uisd, 6 - npu céapre
nosicHux weoe daku,; 1-10- nocredosamervnocniv 8086,

Hcnonb30Bath JKECTKOE 3aKPEILICHUE JETAICH Nepel CBapKOH U YMEHBUICHUS
ux gedopMaupii (€Cnu 3TO INPEOYCMOTPEHO TEXHOJOTMUECKOH 3amucKofl WM
HHCTPYKLMEH) ¢ IOMOIIBK IPUXBATOK MM MPUCIOCOOIECHUN, HUCIOIb30BATH
BHOPALMIO KOHCTPYKUMA B IIPOLIECCE CBAPKM OJIA YMEHBLUCHUA AedopMmanuii u
HaIIPSKEHUH.

IIpu cBapke MIACTHYECKHX CTalel U METAIOB HCMOIb30BAThH MPOKOBKY CIIOEB
IIBA HEIIOCPEACTBEHHO 3a CBAPKOH (€C/IM 3TO NMPEAYCMOTPEHO TEXHOJIOTHYECKOI
3aTTUCKOMN ).

Hcnone30Bare IpeaBapUTENbHBIA OOPATHBIN BEITHO JTUCTOBBIX ACTANCH (CTEHOK
M MOJOK OaJioK, JHCTOB KOPIyCa pe3epByapoB U Ap.) AN NPeAyNpeKIeHUS
yraoBoi pedopmanuu (puc. 2).

ITpu cBapke MTUCTOBBIX PE3EPBYAPHBIX KOHCTPYKUMIM (IHHIL H KOPNYCOB) CIIEPBa
CBAPUBATL CTBIKM MEXKIY JIMUCTAMH, 4 NMOTOM CTBIKH MEXOy IOJI0CaMH WM
MOACAMH, IIPH OOPATHOM IOPAAKE HE MCKIKUYCHEBI [OSBJICHHUE TPELIMH B MeCTax
MEePECCYCHU IIIBOB, & TAKKE YBEIUUEHUE KOPOOIEHUS! KOHCTPYKIIHIA.

B HeoOxomMMBIX CiIydasX IPUMEHSATH NPEIBAPUTENBHEIA M CONYTCTBYHOLLMIA
MOJOTPEBBI.

IIpuUMEHATE B HEOOXOOUMEBIX CIIydasX OOLIYI0 WIIH MECTHYIO TEPMHYECKYIO
00paldOTKy CBAPHBIX COCAMHEHUI,
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Puc. 2. Ilpedsapumeavruiit 00pamublil 861216 015 NPpeOYNpPeNCOeHUs Ye1060i
Oechopaiayuu: d — noaox 6aox, 6 — IUCIOE pesepayapa.

M3 mnepeuucneHHbIX CMOCOOOB CHIDKEHUS HaNMpsKeHUd U aedopMmanmii
00s3aTeNIbHBIMA OJ1A CBapILMKA ABIIAKOTCS MPABWJIA, YKA3aHHBIC B I1. 1. 2, 3 U 7,
OCTaJIBHBIE CIIEYET NMPUMEHATH MO YKA3AHUIO PYKOBOAUTENS CBApPOYHBIX padoT
WA €CJIM OHM NPEIYCMOTPEHBI TEXHUYECKUMH YCIOBHUAMM, 4 TAKXKE APYTHUMH
TEXHOJIQTUUECKAMU AOKYMEHTAMH.

[IpaBka AeOPMHUPOBAHHBIX MOCAE CBAPKH KOHCTPYKLHMI IIHPOKO IPUMEHSACTCS
Ha 3aBOJIaX M MACTEPCKUX MPHU HENOMYCTUMOM HCKOKEHUU (POPMBI U PasMepoB
KOHCTPYKLMM. Pa3uyaroT TpU METO/A MPABKU. MEXAHUYECKYI), TEPMUYECKYIO U
TEPMOMEXAHHUECKYIO. MexaHuueckas MnpaBKa OCHOBaHA Ha oOpa30BaHUU
IUTACTHYECKUX YIMUHEHUH B 30HE CBAPHBIX COCAUHEHUN, BCIAEACTBHE HYEro
yCTpaHAIOTCA AShOopMAaLIHH.

)

Puc. 3. Mexanuuecroe ucnpasienue oechopmayuu: a4 — 2pubosudHocmu 6aixy, 6
— cepnoguoHocHy aucma, 1 — 8aaru 6a1vyos, 2 — NOOKIUOHON aucn; 3 —
ucnpasgaseawit aucm,; P — ycuiue.

IIpuMepaMu  MEXaHHYECKOW  IpaBKM  MOTYT  OBITh: YCTPaHEHHE
«rpuOOBHIHOCTHY» CBapHBIX OaloK, 00pa30BaBLICHCA IIOCIEC CBAPKU MOACHBIX
IIBOB (pUC. 3, a), IyTeM wu3ruda IONOK CHENUATbHBIM IIPUCTIOCOOICHUEM;
YCTPAaHEHHE CEPIOBUOHOTO M3rMOa JIMCTA IOCIE TEPMUYECKON PE3KH OQHOH €ro
KPOMKH, 9YTO BBI3BAIO Ne(hOpPMaLMK), IMYTEM IPOKATKH JIUCTA HA BaIblax ¢
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MOJKJIAOKONW TIOJIOCHI HA ITOBEPXHOCTH JIMCTA IS IUTAacTHUECKoO# aedopMauuu
YKOPOUCHHOH IOCAE PEe3KH 30HBI (puc. 3,6). MoxeT ObITh MHOIO IMPHUMEPOB
MEXAHUYECKOH MpaBKM ¢ UCIONb30BAHUEM NPOKOBKH, OCAAKHA MO MPECCOoM,
M3ruda U T. M. ¢ UEJBIO BBI3BATh AS(OPMALKHU, TPOTUBOTIONOKHBIE CBAPOUHBIM.
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Puc. 4. Tepruuyecroe ucnpagienue degopriayui; a — cepnoGuoOHocHiu aucmda; 0
— u3zeubd C8UPHOSO Madpd; 6 — XIAONYHA.

TepMHYECKYHO MPaBKy MPOU3BOAAT MYyTEM MECTHOIO HArpepa TeX 30H, ycajka
KOTOPBIX YCTPAHAET OCTATOUHBIC CBApOUHEIC AeopMannu. TakuM 00pazoM MOXKET
OBITH YCTPaHEHA CEPMOBHAHOCTD JIMCTA (PUC. 4, a) WK OCTATOUYHAS AedopMaus
n3ruda cBapHoro tappa (puc. 4,6).

HMHorga npuMEHAOT KOMOMHUPOBAHHBIN TEPMOMEXAHUYECKUN METOA MM
JMUKBUOAUMH BBIITYYMHBL («XJIOMYHA») B TOHKOJIMCTOBOH ctainu (puc. 4, B). s
3TOro HarpeparoT 10 Temneparypsl 700—800 °C mo OKpy:KHOCTH 3TY BHIIIYYUHY, 4
3aTeM MPOCTYKHBAKOT €€ PABHOMEPHO JEPEBSAHHBIM MOJOTKOM, MOMJIOKHUB ¢
OPYToil CTOPOHBI IUIMTY MM KaKyK-HUOYAb APYTYIO MOAACPIKKY, U4TO OOJETYUT
IIACTHYECKYO Ae(POopMaLMI0 MEeTaIa U YCTPAHEHHUE BHITYUMHBL.

4. CoctaB M CBOHWCTBA HU3KOYIVIEPOOUCTBIX KOHCTPYKUMOHHBIX CTAICH.
OCOOECHHOCTH CBAPKH.

Cranmu ¢ coaepkanneM 10 0,25 % C OTHOCATCS K HUSKOYSIEPOOUCBIM, C
cogepkanueM 0,26 ... 0,45% Kk cpeoneyaiepoducmuiri, K 6blCOKOY2IEPOUCHILIA
OTHOCATCA cTau, coxepxkamme 0,45 ... 0,75 % C. OHU OTIIMYAROTCS IINOXOi
CBAPMBAEMOCTBIO U MX HE MPUMEHSIOT IS U3TOTOBJICHUS CBAPHBIX KOHCTPYKLIUI.
TemnepatypHas 00/1acTh IPUMEHEHU VINEPOAUCTHIX cTaneil ot -40 no +425 °C,
HH3KOJETHPOBaHHBIX 0T -70 mo +475 °C. Ilo KaueCTBEHHOMY IIPU3HAKY
HU3KOYTJIEPOAUCTBIE CTAIU PA3CSIOT HA ABE TPYINbL: OOBIKHOBEHHOIO KayecTBa
M KQYeCTBEHHBIE,



HuzkoyrnepoaueTeie cTany 0071a8arT XOpoLiell CBapUBAEMOCTEI); TEXHOIOTUS
CBAPKKA OOECNEUMBACT PABHOIIPOYHOCTH CBAPHOTO COCAWHEHHS € OCHOBHBIM
METAVIOM U OTCYTCTBHE JE(PEKTOB B CBAPHOM LIIBE.

XUMUYECKHA COCTaB METAIa LIBA HE3HAYMTEIBHO OTIMYAETCA OT COCTaBa
OCHOBHOI'O METajlIa.

i CHATHA OCTATOUYHBIX HANPSKEHUH B KOHCTPYKLMH U3 HU3KOYIJIEPOIUCTBIX
cTaseil BBITIOIHAETCS BHICOKHIA oTnyck mpu 500...680°C.

5. OCHOBHBIE IPHUEMBI OKA3aHUA IEPBOH MOMOLUY MPH OTPABJICHUH.

[lepBasg NIOMOIUB. OaTh BBIIUTH OOJNBLIOE KOJIUYECTBO JKUAKOCTH, BBI3BAThH
PBOTY, JaTh PacTOIYEHHBII aKTUBUPOBAHHBIN yronk — 1 Tadn. Ha 10 Kr Beca.

BIJIET Ne2,
1. Knaccudukauys MBOB CBAPHBIX COCIUHEHMUI.

TepMHHBI U ONpPEACHeHHUs I CBAPHBIX KOHCTPYKLMI, y3J10B, COSTUHEHUN U
wBoB ycranosiaeHsl [OCT 2601-84.

CBapHBIM COCIUHEHHEM HA3bIBAIOT HEPA3BEMHOE COCIMHEHUE IBYX U Oosee
JJIEMEHTOB (ACTANEH ), BEIIOJHEHHOE ¢ IOMOLUBIO CBAPKH. B CBapHOE COCOMHEHUE
BXOJAT CBApHOH IIOB, MpUNErarwliias K HEMY 30Ha OCHOBHOIO MeETamna co
CTPYKTYPHBIMHA M OPYTUMH U3MEHCHHAMH B PE3YJILTATE TEPMUYECKOTO IEHCTBUSA
CBapKH (30Ha TEPMHUUYECKOTO BJIMAHHMSA) M MNPUMBIKAKOIIKME K HEH y4acTKu
OCHOBHOI'0 METaJIa.

CpapHOH 1IOB IIPEAOCTABIAET COOOHM Y4yaCTOK CBApHOr0  COCAMHCHUA,
00pa30BaBILMICA B Pe3yabTaTe KPUCTATIU3ALMU PACIVIABICHHOIO META/IIA UM B
pe3yJIbTaTe IUIACTUYECKOH Ie(OopMaLuy IpU CBAPKE MABICHUEM WM COUYETAHMS
KpUCTALTH3ALMH U JehOpMaLUu.

CrapHOH y3€) NMpeacTaBiIseT co0O0# YacThb CBAPHON KOHCTPYKLUMH, B KOTOPOH
CBAPCHBI IIPUMBIKAOLIKE APYT K OPYTY JMEMEHTEL.

CBapHOH  KOHCTPYKLMEH  HA3BIBACTCSl  METAIMYECKas  KOHCTPYKLMS,
U3TOTOBJICHHAA U3 OTACIBHBIX JETANCH WIH Y3J10B ¢ IOMOLUBIO CBAPKH.

Metann netanieil, MOIeKalUX COCAUHEHUK) CBAPKOM, HA3BIBAK)T OCHOBHBIM
METAJITIOM.

Metamn, nonaBaeMblii B 30HY JAVIM JONOJHUTENBHO K PacIUIaBIEHHOMY
OCHOBHOMY METAJLIY, HA3BIBAIOT IIPUCALOYHBIM METAIUIOM.

[lepenuiaB/IeHHBIA NPUCAIOYHBIA METAIUI, BBEICHHBIN B CBAPOYHYIK) BAHHY WIU
HaIlJIaBJICHHBIN Ha OCHOBHOM METaslI, Ha3bIBAKT HAIUIABICHHEBIM METAIJIOM.



CmnaB, oOpa30oBaHHBIA IEPEILUIABICHHEIM OCHOBHBIM WM OCHOBHEIM H
HAIUIABJICHHBIM META/UIAMH, HA3BIBAKOT METAJUIOM LUBA.

PaBoTocnocoOHOCTE  CBApHOTO  M3AENUsl  ONPEACTAeTCsl TUMOM  CBAPHOIO
COCOUHCHUS, (POpPMOH M pa3sMepaMHd CBAPHBIX COCOIMHEHWMM ¥ IUBOB, UX
PacroiOKEHUEM OTHOCHUTEIBHO JSHCTBYIOIIUX CUJ, TUIABHOCTBEO MEPEXona OT
CBAPHOIO LIBA K OCHOBHOMY METAILTY U IP.

[Tpu BBIOOpE THNA CBAPHOIO COCMMHEHHUS YYUTHIBAKT YCIOBHS 3KCILTyaTalUH
(CTaTHYECKHE WM OIUHAMHYECKHE HArpy3Kd), Cnocod M YCIOBHS W3rOTOBJICHUA
CBADHOA KOHCTPYKLMHM (py4HAsd CBAapKa, ABTOMATHYECKAs B 3aBOACKUX WIH
MOHTQKHBIX YCJIOBHUSX ), 3KOHOMHUIO OCHOBHOIO METAINA, IEKTPOAOB U JIp.

Tunwvr ceaprbix coeouHeruil,

[Io (opMe CONUPDKEHUS COSAUHSEMBIX JETAICH (3MEMEHTOB) pPAsIMYaArOT
CJCOYIOLIME THIMBI CBApHBIX COCOMHCHUN: CTBIKOBBIE, YIJVIOBBIE, TAaBPOBEIE,
HaXJIECTOUHBIE (PUCYHOK 1)

CpapHBIC IIBBI MOAPA3ICIAIOT IO (POPME TOMEPEUHOTO CEUECHUA HA CTHIKOBBIC
(PHCYHOK 2, a) ¥ YIIOBBIE (PUCYHOK 2, 0). PA3HOBUAHOCTEIO 3TUX THIOB SBJISIOTCA
IIBEI IIPOOOYHEIE (PUCYHOK 2, B) M MPOPE3HBIE (PUCYHOK 2, T'), BBEIOJIHAEMBIE B
HAXJIECTOUHBIX COeOuHECHUAX. [Io popMe B IPOIONIBHOM HAIIPABJICHUH PA3IHYAIOT
IIBBI HETIPEPBIBHBIE H MPEPLIBUCTHIE.

C NOMOLIBIO CTBIKOBBIX LIBOB OOPa3ylOT B OCHOBHOM CTBHIKOBBIE COCOWHCHUS
(pUCYHOK 1, a), ¢ TOMOLIBIO YIVIOBBIX IIBOB — TAaBPOBHIE, KPECTOBBIE, YIVIOBHIE U
HAXJICCTOUHBIE COCTWHEHHA (pUCYHOK 1, 0—mI), ¢ MOMOILIBK NPOOOUYHBIX H
MPOPE3HBIX LIBOB MOTYT OBITH 00OpPa30BaHbl HAXJECTOYHBIE W WHOTOA TABPOBBIC
COEMUHEHHSL.

CTBIKOBBIE LUBBI, KaK MPABWIO, BBHIMOIHAKT HENPEPBIBHBIMU, OTIMYHUTEIBHBIM
MPU3HAKOM Ui HUX OOBIYHO CHYXKHUT (QopMa pazaeiKu KPOMOK COEAHMHSIEMBIX
OETAICH B INONEPEYHOM CeueHUH. [0 3TOMY IPH3HAKY pPasidyaroT CICIYHOLIHE
OCHOBHBIE THMBI CTHIKOBBIX IIBOB. ¢ OTOOPTOBKOM KPOMOK (PUCYHOK 3, a), Oe3
pa3aeiaKid KPOMOK - OJHOCTOPOHHHME M ABYCTOPOHHHUE (PUCYHOK 3, §); ¢ pa3menKoii
OOHOW KPOMKH - OZHOCTOPOHHEH, ABYCTOPOHHEN, € NPAMOJIUHECHHON WIH
KpUBOIMHEHHOH (GOpMOiil pazaenk (PUCYHOK 3, B), ¢ OJHOCTOPOHHEH pa3aekoi
IBYX KPOMOK, ¢ V-00pa3HO# pa3fenkoil (pUCYHOK 3, I), ¢ OBYCTOPOHHEH pa3-
JENKOH IBYX KPOMOK; X-00pa3sHON pasfenkoi (pUCyHOK 3, n). Paznenxa mMoxker
ObITb  OOpa3oBaHa MNPAMBIMH  JIMHAAMH  (CKOC  KPOMOK) Jub0  HMMETh
KPUBOJIUHEHHYIO popmy (U-00paszHas pasnenka, pUCYHOK 3, €).
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a) CTBIKOBEIC; O, B) TABPOBEIC, ') YIVIOBBIC, 1) HAXJICCTOUHBIC
Pucyrnor I — QcHogrbie MUl CEUPHBLIX COCOUHEHUN.
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a) CTBIKOBEIC; 0) VITIOBBIC, B) MPOOOYHBIE; T') MPOPE3HBIE
Pucyrnor 2 — OcHogHbIe Munbl C6UPHBIX UBOE.
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CTBIKOBOE COCIUHECHHE Haubosee PACIPOCTPAHCHO B CBAPHEIX KOHCTPYKIIUAX,
MOCKOJIBKY HMEET psf IPSHMYIUCCTB Nepea APYTUME BHIAMM COeaMHEHHUii. Ero
NPUMECHAKOT B IIUPOKOM OHAIIA30HE TOJIIHUHEI CBAPUBACMEIX JeTanell OT AeCAThIX
JONEH MUWUIUMETPA A0 COTCH MWJUIMMETPOB IMOYTU MPH BCEX cnocodax CBApKH.
[Ipy CTBHIKOBOM COGIMHEHHM Ha 00pa30BaHHE IIBAa PACXOOYeTCS MEHBIIE
MPUCAA0YHOIO MaTepHalia, JICTKO U y,[l06H0 KOHTPOJUPOBATH KAYCCTBO.
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a)c OT60pTOBKOI/I KPOMOK; 6) 6e3 pa3nemm KPOMOK;




BT, O, €) C pa3dciiKaMi KPOMOK
Pucyror 3 — [10020mo6Ka KpoMOK CHIBIKOGLIX UIBO6.

VYIJIOBBIE LUBBI Pa3IMYarOT IO OpME MOATOTOBKH CBAPUBACMEBIX KPOMOK B
NONEPEYHOM CEUEHHH U CIUIOLIHOCTH LIBA 0 JJIUHE,

[Io ¢opMe mONEPEYHOro CEYCHMUS YIVIOBBIE WIBEI MOTYT OBITH 0€3 pa3AeiiKu
KPOMOK, (pPUCYHOK 4, a), ¢ OTHOCTOPOHHEH pasAeiakoi KpOMKH (pPUCYHOK 4, 0), ¢
IBYCTOPOHHEH pa3mesnkoi KpoMOK (pucyHOK 4, B). I10 MpOTSDKEHHOCTH YIJIOBEIE
BBl MOTYT OBITH HEIIPEPHIBHBIMH (PUCYHOK 5, a) M NMPEPHIBUCTHIMU {PUCYHOK 3,
0), ¢ IIAXMaTHBIM (PUCYHOK 5, B) M LEMHBIM (PHUCYHOK 5, T') PacloyIOKEHUEM
OTPE3KOB LUBA. [aBPOBHIC, HAXJIECTOUHBIC M YIJIOBBIC COCOUHEHUA MOTYT OBITH
BBIITOJTHEHBI OTPE3KaMH IIBOB HEOOJBLIONH MPOTSDKEHHOCTH - TOUSYHBIMU LIBAMU
(pHUCYHOK 5, 1).

IIpoOouHEle MIBBI MO CBOEH (popMe B IUIAHE (BUA CBEPXY) OOBIYHO HMEKOT
KPYDIyEO (POpMY U MOJIYHAIOTCS B PE3YJIBTATE MOJHOTO NPOIUIABICHUA BEPXHETO H
YACTUYHOTO ITPOILIABJICHHUA HIDKHETO JJUCTOB (PUCYHOK O, a) - MX 4acTO HA3bIBAKOT
JJIEKTPO3aKnenkaMu, Jnudo TyTeM [POIUIABICHHUS BEPXHETQ JIMCTA 4EPE3
NPeIBAPUTEIBHO IIPOAETAHHOS B BEPXHEM JIMCTE OTBEPCTUE (PUCYHOK 6, §).

y] 8

a) 0€3 pa3meiKud KPOMOK; 0, B) ¢ pa3aeiKoi KpOMKH
Pucyror 4 — [10020mo8ru KpOMOK Y2108bIX UIE0E MUEBPOEBIX COCOUHEHUIL

2 9 ' 2
Pucynor 5 — Yeroevie uiebt magposuix CoeOunHeHuil.
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Pucynor 6 — Qopua nonepeunozo cevents NpOOOYHBIX 1t NPOPE3HBLX ULBOE.

[Ipope3Hsble BB, OOBIYHO YUTMHEHHOH (POPMBIL, MOJYYAKTCS IIYTEM MIPUBAPKU
BEPXHETO (HAKPBIBAKOLICTO) JHCTA K HMXKHEMY VIJIOBBIM IIBOM IO MEPHUMETPY
Npope3H (PUCYHOK 6, B). B OTAENBHBEIX ClAydasx IMpOpe3b MOKET 3alOHATHECA H
MOJHOCTBHIO.

DopMy paszeNKH KPOMOK M KX COOPKY IO CBAPKY XapaKTEPU3YIOT UYETEIPE
OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTA (PUCYHOK 7): 3a30p b, MPUTYILIEHUE ¢, YTOI
CKOCa KPOMKH /% M yroj pa3aeiki KpoMok ¢ | paBublii 7 wmm 2 72

CyluecTByOIIME CIIOCOOB! AYroBOM CBApKU 0€3 pasAenKid KPOMOK IO3BOJISIKOT
CBAPUBATHL METAJUI OI'PAHUYECHHON TOJIUUHEL (IIPU OJHOCTOPOHHEH CBApPKE PYUHOI
- 10 4 MM, MEXaHU3UPOBaHHOH Mo QurocoM - 10 18 mm). [TosToMy mpu cBapke
MeTauia OOMBIIOH TOMIMIMHBL HEOOXOAUMO pasAeibiBaTh KPOMKH. YTOI CKoca
KPOMKH OOECNCUMBACT ONPEICJICHHYK) BEIUYMHY VyIJla Pa3feiKd KPOMOK, 4TO
HeOOXOMMO JUIsL JOCTYIa AYTd BriayOb COEIUHEHHUS U MOJHOIQ MPOIUIABICHUS
KPOMOK Ha BCIO UX TOJILLUHY.

CTaHaapTHBIA yroa pa3fenkd KPOMOK B 3aBUCHMOCTH OT CMoco0a CBApKU H
THNA COCOUHEHUA U3MEHSEeTCS B mpenenax oT 60 = 5 go 20 + 5 rpagycoB. Tun
pasfienkyd ¥ BEAWYMHA Yyria Pasleikd KPOMOK OIPENENstT KOJIUYECTRO
HEOOXOAUMOT0 JOMOJHHUTEABHOIO METaUIa Ul 3aNOJHEHUS PA3AC]IKU, & 3HAUMT,
NPOU3BOAUTEIBHOCTE CBapkH. Tak, HanpuMmep, X-o0pa3Has pa3aeika KPOMOK MO
CPaBHEHHIO ¢ V-00pa3sHO# MO3BOIAET YMEHBIIUTE OOBEM HAIIABICHHOTO METajula
B 1,6— 1,7 pa3a. YMeHblIaeTCa BpeMa Ha 00paboTkKy Kpomok. IIpaBma, B 3TOM
CNIy4ae BO3HHMKAET HEOOXOAMMOCTB BECTHU CBAPKY ¢ OAHOM CTOPOHBEI LIBA B
HEYIOOHOM MOTOJOYHOM MOJOKEHUHU WK KAHTOBATE CBAPUBAESMBIC U3JCITHSL.

[IputyrmuieHHe ¢ OOBIYHO cOCTaBisAeT 2 + 1 MM. Ero HasHaueHue - o0ecnequTs
NpaBUIbHOS (HOPMHUPOBAHUE M MPEIOTBPATUTE IIPOYKOTH B BEPLUMHE IIBA. 3a30D b
O0ObIYHO paBeH 1,5—2 MM, TaK Kak [pd MPUHATBHIX YIJaxX pasdeiiKd KpOMOK
HTMYHE 3a30pa HEOOXOMUMO Ui TpOoBapa BEPLIMHBI 1IBA, HO B OTAE/BHBIX
CJIy4aAX MPH TOH MM MHOH TEXHOJOTHM 3a30p MOKET OBITH PaBHBIM HYIIIO WIH
nocturats 8—10 MM u Oonee.

Jiig BCEX THNOB IUBOB BAXHBL IIOJHBEIA IPOBAD KPOMOK COCOHMHAESMBIX
SJIEMEHTOB M BHEILIHsA (hOpMa IIBA KAaK € JIMIEBOH CTOPOHBI (YCUJIEHHE I1BA), TAK
M C 0OpaTHOH CTOpOHBI, T. €. opMa OOpPATHOrO BAIMKA. B CTEIKOBEIX, OCOOCHHO



OJHOCTOPOHHHMX LIBaX TPYAHO IPOBAPUBATH KPOMKH IPUTYIUICHHA HA BCKO HX
TOMUUHY ©€3 CHCLHHIBHBIX MNPUEMOB, MNPEOYNIPSKIAIOLMX MPOXKOT M
obecneunBarOINX Xopowuee GOPpMHPOBAHUE OOPATHOrO BATHKA.
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Pucyror 7 — KOHCIPYKIMUGHBIE 21eMeHNbl PA30CIKU KPOMOK U COOPKY NOO
CBAPKY.

CpapHbIe WIBBI KJIACCU(PULIMPYIOT 110 ALY MIPU3HAKOB. 110 BHEIIHEMY BUIY IIBBI
JIENIAT Ha BBIMYKJIBIE, HOPMAJIBHBIE, BOTHYTHIE ( PUCYHOK 8).

Kak npaBuiio, BCE IIBBI BBHIMOJIHSIOT ¢ HEOOMBIIMM YCHJICHHEM (BBITYKIBIMH ).
Ecan TpeOyroTes mBBI O3 YCHICHUH, 3TO JO/DKHO OBITH YKA3aHO HA UYEPTEKE.
OcnabneHHBIMH (BOTHYTBIMH ) BBIMOJHSIOT YIVIOBBIC IIBBI, YTO TAKKE OTMEUYALTCA
Ha 4YepTeke. Takue WIBBI TPEOYKOTCS A YAYUIIEHUS Pal0OTBl CBapHBIX
COCOMHEHHWH, HAIpUMep TIIPH IEPEMEHHBIX Harpy3kax. CTbIKOBEIC LUBHI
OCJIA0NEHHBIMH HE [ENal0T, BOTHYTOCTE B STOM Cllydae ABISETCA OpaKkoM.
VBeIUUeHNe pa3MepOB CBAPHBIX IIBOB MO CPABHEHUIO ¢ 3aJaHHBIMH MPUBOIUT K
VBEITHUCHUK) MAacChl CBAPHBACMOH KOHCTPYKLHMH U IEPEPAcXody 3MeKTpomoB. B
pe3y/bTaTe BO3paCTAeT CEOECTOMMOCTh CBAPHBIX KOHCTPYKLMIMA, MOBBIIIACTCS
TPYAOEMKOCTb CBApPOUHBIX padoT.
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a) BBIIIYKJIBIE, O) HOPMAJIBLHBIE, B) BOTHYTHIE
Pucyror 8 — Kaaccugpurayusi 606 no 8HeutHeAly 6uoy.




bonploe 3HaYeHHE TaAKOKEe HMeEET 00pa30BaHWE IUIABHOIO IEpPEX0oAa METauia
JIALEBOrO H OOPATHOTO BATMKOB K OCHOBHOMY METAUTY, TAK KaK 3TO 00SCIICUMBACT
BBICOKYIO TIPOYHOCTH COCAVHEHMA IPU IMHAMMYECKUX Harpyskax. B yrioBeIx
IUBAX TaKKe OBIBACT TPYOHO IPOBAPUTE KOPEHB IIBA HA BCKO €r0 TOMILUMHY,
OCOOEHHO IIpY CBApKE HAK/IOHHBIM JJIEKTPOAOM. [N 3TUX IIBOB PEKOMEHIYETCS
BOTHYTasA (POPMa IIONIEPEYHOTO CEUEHHUS LIBA € IUIABHEIM IIEPEXOIOM K OCHOBHOMY
METaJUly, YTO CHHKAeT KOHLEHTPALMIO HANpHKEHUH B MecTe mnepexoja M
MOBBILIACT IPOYHOCTE COCIUHEHHA IIPH ANHAMHYECKHUX Harpy3Kax.

[To umcmy CIIOEB W IIPOXOJOB DA3MYAIOT OJHOCIOHHBIE, MHOTOCIIONHEIE,
OHOIIPOXOHBIE, MHOTONPOXOIHBIE LIBHI (PUCYHOK 9, 10).

Croif cBapHOr0 IIBa - 4YacTh METALIA CBAPHOrO IIBA, KOTOpas COCTOUT W3
OQHOTO MM HECKOJIBKHX BAJIMKOB, pPACMOJAraroliUXcs Ha OJHOM YPOBHE
MONEPEYHOrO CEYCHMA 1BA. BaiuK - METau1 CBAPHOrO LIBA, HATUIABJICHHBIH WK
neperUIaBaeHHBIN 32 OIHH IIPOXO.

N[V

Pucynor 9 - Kaaccugpurayusi w808 no 8vinoIHeHuIo: d - OOHOCMOpPoHHUe, 6 —
OBYCHOPOHHUE.

Pucyror 10 - Kaaccupurayus w606 no vucy c1oeé u npoxooos:
-1V - wucao croes; 1~8 - wuc1o npoxooos.

HpI/I CBAPKE KaKIbIH CJIOW MHOTMOC/IQWHOIQ 1IBA OTXKUTACTCS IPpHu HATOXKCHUH
NOCHCAYIOLIETO CJIOA. B PE3YILTATE TAKOr0o TCIINNOBOTO BO3ACUCTBUSA HA METALI



CBApHOTO ILIBA YAYYILAIOTCA €ro CTPYKTYPa H MEXaHWUecKHe CBoiicTBa. TOMIIMHA
Ka)KIOTO CJIOS B MHOTOCITOMHBIX LIBAX MPUMEPHO paBHa 5-6 MM.

[To nelicTBYWILEMY YCWIMK IIBBl JENAT Ha MNPOAOJBHBEIE ((QMaHTOBBIE),
nonepeynsie (J1000BBIE), KOMOMHHPOBAHHBIE, KOCBIE (pucyHOK 11). JIoboBoii moB
PacIIONIOKEH NEPNEHANKYJISIPHO K YCUITUIO P, (DaHTrOBBIi - TapaieNbHO, a KOCOoi
- IO YTJIOM.

[Io MOMOKEHUK B MNPOCTPAHCTBE PA3NUYAOT HIDKHUE, TOPU3OHTAIBHEIE,
BCPTHKAIBHBIE M ITIOTOJIOUHBIE WWIBBHI (PUCYHOK 12). OTIMUYaAKOTCS OHU OPYr OT
OpyTa yIJIaMH, IO KOTOPBIMH pacnojaraetcs MOBEPXHOCTE CBAPUBAECMOM AeTaiu
OTHOCHUTEIBHO ropusoHTanu. Hauomnee TpyaeH [UIsl UCTIOAHEHUS MOTOMQUHBIM
ILIOB, JIYYIIE BCEro IIOB (GOPMUPYETCS B HUIKHEM IMONOKEHUH. [I0TONOYHEIE,
BEPTHUKAIbHBIE U TOPU3OHTAIbHBIE UIBBl MPUXOAUTCS OOBIYHO BBIMOMHSTH MPH
M3TOTOBJICHHH H, OCOOCHHO ITPH MOHTAXE KPYITHOTAOAPUTHBIX KOHCTPYKLUUA.

=

a) - NPOJIOJIbHBIE ((UIAHTOBLIE); O) - MOMEPEYHEIE (JIOOOBEIE);
B) - KOMOMHUPOBAHHEIE, T') — KOCEIS
Pucyrnor 11- Kaaccugburayus uieos no Oeiicmeayionemy ycuauio.
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PuC}/'HOK 12 - K-TC?CCM@I(KC?Z}&R COUPHBIX U068 NO UX NOAOHCCHUK 6 NPOCHIPAHCHIGE.,



[Ipumepbl 0003HAYEHHS CBAPHBIX IIBOB 10 UX MOJIOKEHHIO B IIPOCTPAHCTBE
IJAHBI HA PHCYHKE 13.
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H - mmxnue; I1 - notonoussle; I - nonynoTonovsele; I' - TOPU3OHTAIBHEIE,
[1B -IONYBEPTUKANBHEIE, B - BEpTUKAIBHEIE, JI - B JIOO0UKY,
IIr — IONYrOpU30HTAIBHEIE
Pucyrox 13 - Qbo3nauene c8dpHbix B06 RO UX NOTONCEHUIO 6 NPOCHPAHCIMEE.

2. HO‘ICM}/ OIrpaHHYUBACTCA HATIPSVKEHUE XOJIOCTOr0 Xo1a UCTOYHHUKOB MMUTAHUA?

HCTOYHMKY CBAPOUYHOTO TOKA AOMAKHBEI 00ECMEUUTh YCTOMUMBOE MOPEHUE AYIH,
CTa0WIBHOCTE PEKUMOB CBAapKH, O€30IIaCHOCTE OOCIY)KUBAHUS YCTAHOBOK. JTH
TPeDOBAHUS BHIIOJIHAIOTCA HALICKALIMM BBIOOPOM MNAPAMETPOB HCTOYHHKOB
MHTAHHSA. HAIPKEHUSA XOJIOCTOrO XOJ4, BHEIUHEH XapakTEpUCTHKH, crocoda
PEryJIMPOBAHUA CBAPOYHOIO TOKA.

HanpsokeHde X0/10¢TOro X0Aa BBIOUPAIOT U3 YCIOBUS HANEKHOTO 3KUTAHUS
OYyrd M Oe30MacHOCTH O0CHy)KMBaHUs. [IOBEILICHHE HANPXKEHUA OOIEryacT
3KATaHUue Oy, HO OJHOBPEMEHHO VYBEIMYMBACT ONACHOCTH IMOPAKEHUS
cBapiyka. KpoMe TOro, MmoBBILICHUE HANPSKEHUS XOJOCTOrO XO0Ja UCTOYHUKOB
NUTAHHUA AYTH IEPEMEHHOTO TOKAa (CBAPOYHEBIX TPaHC(POPMATOPOB) MPUBOIMT K
BO3PACTaHUI TOKA HAMArHUYMBAHUS U CHIDKEHUEO COS .

HanpsikeHne 3a)KMraHusi IyTH IIEPEMEHHOro TOokKa coctapiser 50 - 55 B,
CJIEIOBATEIPHO, HAIPSKEHHE XOJIOCTON0 XO0Ja HE MOKET OBITE HMXKE 3TOrO
3HaueHUd. Bepxuuil npemen 3HaueHuit U0  OrpaHUYMBACTCS  YCIOBHSAMH
Oe30MacHOCTH U cocTasasteT 60 - 75 B, a ansg cBapo4HBIX TpaHCHOPMATOPOB Ha
2000 A oHO He HOKHO npeBwlllate 90 B. 3axkuraHue Oyru MOCTOSHHOTO TOKA



NPOUCXOIUT MpH OOJIee HU3KUX HanpsbKeHuAx, mopsaka 30 - 40 B. HanpsokeHue
XOJIOCTOTO X0Ja HCTOUYHMKOB IIMTAHHUS MOCTOSHHOIO TOKA HAXOAUTCA B Ipeaeiax

45 - 90 B.

3. OCHOBHBIE Ne(PEKTHI 1IBA U CBAPHOIO COCTUHEHMS,

Jle(bexTsl CBapHBIX COCIMHEHUWI OOpasylTCs B PE3YABTATE HEMPABHIILHO
HA3HAYCHHBIX PEKMMOB CBAPOYHOIO IIPOLEcca W HE COOMIOACHUS TEXHOJIOTHH
BBITTOJTHEHUS CBapkH. OCHOBHBIE Oe(heKThl CBAPHBIX COCIWHEHUH, MPUBCACHEI B

TadJIuIE.

HaumeHnopaHue

Onpenenenne

CBAPKA IUIABJIEHUEM

Iloapes — nedexr B Buae yrayOneHHs no JHHUH
CIIJIABIIEHHS CBAPHOTQ LIIBA ¢ OCHOBHBIM METAJIIOM.
IIpHYHHBI BO3HHKHOBeHHS AedeKTA:

- 3aBbILIEHHOE 3Ha4eHHe MOLIHOCTH UCTOYHHKA
TenaoThl (JOMNbLIOH CBapouHbIit TOK, BBICOKas
TEMIIEpaTypa MiaMeHun),

- OJIMHHas Oyra;

- Ype3MepHOe CMELLEeHHE 3TIeKTPOAa B CTOPOHY
BePTHKANbHOM CTEHKHU (TIPH CBapKe YIJIOBbIX LIBOB).

IIOPA B CBAPHOM LIBE

Ilopa B cBApHOM LIBE - JeEKT CBAPHOrO LIBA B BUME
MOJOCTH OKPYTJIOH $OPMBI, 3aIIOJHEHHOH rasoM.
IIpHYHHBI BO3HUKHOBEHHS dedieKTA:

- OBICTPOE 3aTBEPAEBAHHE FA30HACHILIEHHOIO
pacrmnaBleHHOrO MeTalna, MpH KOTOPOM
BBIIENAOLLMECS ra3bl He YCNEBaloT BBIATH B atMocdepy
(OpICTpOe OXNakAeHHe CBAPHOTO COSANHEHHSA ),

- Yype3MepHasi CKOPOCThb CBAPKH, HAPYLIAKOLLAS Fa30BYI0
3alIUTY BaHHBI KHAKOrO MeTanna,

- MOBBILUEHHOE COAEPKAHUE BNIATH B MOKPBITHH
3NEKTPOIOB, uIroce, 3alUMTHBIX ras3ax;

- HaJM4He 3arpsisHeHu i (OkalliHa, pikaBunHa, Macro,
Kpacka) Ha KpOMKax OCHOBHOTO MeTalnia u
MOBEPXHOCTH ¢BAPOYHOH MPOBOJIOKH

CBHII B CBAPHOM ILIIBE

—

CBHII B CBAPHOM WWBe - JeQeKT B BUIOE
BOPOHKOOOPa3HOr0 YrIyONeHHs B CBapHOM ILBE.
IIpHYHHBI BOSHHKHOBEHHS Te(eKTa:

- fonbluas aMMAUTYaa KoneGaHUil 3eKTpoa;

- MeperpeB OCHOBHOTO MeTallna,




- NNOBBILICHHOC COOCPKaHHUE BIIArH B MOKPBITHH
SJNIEKTPOOOB, (1).]'[}0(36, 3alUHUTHBIX razax.

HECILJIABJIEHUE
\/
/
HEeCnN3IBNEHUE

no GOKSBON
NCBEPXHOCTH

HECNNABNEKUR

B KOPHE CBARHOrO
WEBA

&

HEGCNJBNEHWE
Mexdy BanMEAMH

HecnnapaeHue - OTCYTCTBHE COEIHHEHHS MEXKTY
METAJIJIOM 1I1Ba H OCHOBHBIM METAJIJIOM JIHOO MEXAY
OTACJIBHBIMH BAJIHKAMH CBAPHOIQ LIIBA.

IIpHYHHBI BO3HHKHOBEHHS dedeKTA:

- MJIOXasi QUHCTKA METAJNA OT 3arpsA3HEeHHH (OKaJIHHbI,
PKaBUMHBI, Macla, Kpacku);

- Oonbluas ANMHA IYTH;

- HEIOCTATOYHAasA MOLIHOCTb HCTOYHHKA TEMIOThI
(Masoe 3HauUeHHe CBAPOYHOr0 TOKa, HU3Kas
TEMIIEPATYpPa MIAMeHH);

- fonbLIas CKOPOCTh CBAPKH.

HEITPOBAP

.Ul
«g‘

Henpogap - 1ed)ekT B BuIe HECIUIaBNEHHS B CBAPHOM
COSIUHEHHH BCIIEACTBHE HETONIHOMO PacriaBleH s
KPOMOK WJIH MOBEPXHOCTEH paHee BBIMOMHEHHBIX
BAJIMKOB CBApHOrO LIBA.

IIpH4HHBI BOSHHKHOBEHHS Je(peKTA:

- MJIOXast OUHCTKA METAJNA OT 3arpsA3HEeHHH (OKaJIHHbI,
p>KaBYHHBI, Macja, KPackH),

- HEJOCTATOYHAS MOIHOCTD HCTOUHHKA TEIJIOThI
(MayIoe 3Ha4EHHE CBAPOYHOIQ TOKA, HH3KAas
TEMIEPATYpPa TIIAMEHH ),

- donblIas CKOPOCTh CBAPKH,

- QonbLIas ANTMHA OYyTH,

= MAJIBIH YTOJI CKOCA KPOMOK;

- OonblIas BeMMYMHA MPUTYIUIEHHS,

- Manas BeJIMYHMHA 3a30pa MEKIY KPOMKaMHU;

- CMELIeHHe U NepeKOChl CBapHBAEMBIX KPOMOK;

- HEMPaBUIBHBII BLIOOP MONAPHOCTH A7 JaHHOH MapKu
3NIEKTPOIOB.

HIJJAKOBOE BKJIOUEHHE

CBAPHOT O IIBA

Il1akoBoe BKANYEHHE CBAPHOrO IBA - NeDEKT B
BHIE BKJIKDHYEHHA LIIAKA B CBAPHOM IIIBE

IIpHYHHBI BO3HHKHOBEHHS AedeKTa:

== IJIOXas QUHCTKA NMOBEPXHOCTH BAJIMKOB OT LIJIAKA IPH
MHOTOCIIOHHOMH CBaPKE;

- HEPAaBHOMEPHOCTb MIABNEHHS ANIEKTPOAHOrO




MOKPBITHS,
- MaJblil CBapOYHbBIA TOK;
- DonbLIast CKOPOCTh CBAPKH.

HAILIBIB

HanuibIiB HA CBAPHOM COE¢XHHEHHH - 1e(DEKT B BHAL
HATEKaHHS METaJlJIa LIBa Ha OBEPXHOCTH QCHOBHOIO
MEeTAJUIA UJTH PaHee BHINQIIHEHHOr O BauKa 0e3
CTJIABJIEHHS C HUM.

Hannbiebl 00pa3yroTes Halle BCero Npu CBapke
FOPU30HTANBHBIX LIBOB Ha BEPTUKAIbHOMH MIOCKOCTH U
CBAapKe B BEPTHUKANBHOM TMOJIOKEHHH.

IIpHYHHBI BOSHHKHOBEHHS Te(eKTa:

-3aBblLIEHHOE 3Ha4eHHEe MOLIHOCTH UCTOUHHKA TEMIOThI
(ConbLuoit cBapOUHBI TOK, BBICOKas TeMIepaTypa
TMJ1aMeHu ),

- IIMHHAas oyra;

- HEMPaBUIbHBIA HAKJIOH 3JIEKTPOAa K U3IENHI0 MpH
CBAPKE «HA MOIBEM» H «HA CIYCK» B BEPTHKAJIBHOM
MOJIOKEHHH,

- HEMpPaBHJIbHAS MOArOTOBKA KPOMOK ITPH CBAPKE
FOPH3OHTAJIBHBIX LIBOB HA BEPTHKAJIBHOH IJIOCKOCTH.

TPELIIHHBI

Tpewmnna cBapHOro coOeAUHEHHA

- ne(beKT CBapHOr0 COeNMHEHHs B BUIE pa3pbiBa B
CBAPHOM LUBE H (MIH) NPUTETAOILHUX K HEMY 30HaX,
XoJ10AHBIE TPELWHHBI — XPYIKOe
MEKKPHUCTANIMYECKOe paspylleHHe B LIBE U
OKOJIOLIOBHO 30HE CBAPHOTO COEIMHEHHUS B 00NacTH
HU3KHX TeMNEPATYp (KaKk MPaBHIIO MOC/IE MTOJHOTO
OCTBIBAHHS CBAPHOIO COSAMHEHHS ).

IIpHYHHBI BO3HHKHOBEHHS dedeKTAa:

- 0Opa30BaHHE 3aKAJOUHBIX CTPYKTYP BCJIEACTBHE
CJIMLIKOM OOMIBLIHX CKOPOCTEH OXJIaXKIAESHUS CBAPHOTO
COEMHEHHS,

- MOBBILIEHHOE coaepxkanue Aupdy3HOHHO-
MOABHKHOIO BONOPOA B CBAPHOM LIBE BCIEACTBHE
HEeKayeCTBEHHOH OUUCTKH CBAPOYHBIX MATEPHUATIOB OT
3arpsA3HEeHUH U MI0X0H 3alUThl CBAPHOTO COSTHHEHHSA
OT BIUSAHUA aTMOCQEpBI;

- DonbLINE CBAPOUHBIE HAMPSAKEHUS

T'opsiune TpelHHBbI — XPYNKOEe MEKKPUCTATIHYECKOE
paspylUeHHe MeTala WBa U OKONOLIOBHOMN 30HB,
BO3HHKaIOLLEE B TBEPAO-KUAKOM COCTOSHUU MpPH
3aBepLUEHUH KpUCTAIU3al1H, a TAKKE B TBEPAOM
COCTOSIHHH NPH BBICOKHX TEMIEPATYPax B PE3YyJIbTaTe




MeK3epeHHBIX aedopMaLmii.

IIpH4HHBI BOSHHKHOBEHHS Te(peKTa:

- OOMBIIOE KOMHYECTBO BPEOHBIX MpUMeceii (cepbl 1
docdopa) B cBapHOM LIBE U METaINE CBAPHBAEMBIX
3aroTOBOK,;

- OONBIINE CBAPOUHBIE HANPSKEHHS

IIEPEKOI’ H IIEPETPEB ITepesxor - OKHCIEHHE U OMIaBASHHE IPAHHLL 38PEH,
YTO HapYILIAET CBA3b MEXKAY HUMHU. SBnsercs
HeHCNpaBHMBIM BUIOM Opaka.

Ileperpes xapaxkTepusyercs pe3kHM POCTOM pa3MepoB
3epHa, o0yCNaBIHBAIOINM CHUXKEHHE MIaCTUYHOCTH
MeTanma.

IIpH4HHBI BOSHHKHOBEHHS Te(peKTA:

- 3aBBILIEHHOE 3HaUeHHE MOLIHOCTH HCTOUHUKA
TernoThl (OOMNBLIOH CBapOUHBII TOK, BHICOKAs
TEMIEpaTypa NiIaMeHu ),

- CITMIIKOM MEIJICHHOE NePEeMEIeHHE HCTOUHHKA
TEMIOThI {HU3Kas CKOPOCTb CBAPKH),

MPOKOI CBAPHOI'O IIBA ITposkor cBapHOro WBA - AeQEKT B BUOE CKBO3HOTO
ITeRTPO] OTBEPCTHS B CBAPHOM LLUBE, 00pa30BaBIUHIACS B
pe3ynbTaTe BHITEKAHUA HaCTH MeTalsa CBapOUHOIt
' BAHHBI.

IIpHYHHBI BOSHHKHOBEHHS Te(eKTa:
- 3aBBILICHHOE 3HaU€HHE MOLIHOCTH UCTOYHHKA

e.; a2 TerIOTh (OONBLUOH CBapOUHBII TOK, BBICOKas
A l\ TeMIepaTypa MniaMeHu);
S R -
- BEhITEKAHHE CJIMIIKOM MEIUICHHOE NePEMEIICHHE HCTOYHHKA
TEIIOThI (HU3Kasl CKOPOCTh CBAPKH ),
PacIIaABICHHOI O ~ (v P pru)
- donbIoi MEXy CBAPHBAEMBIMH KPOMKAMH,
MeTaI1.Ia OOJIbLIOH 3a30p MEXIY CBAPUBAE POMKaMH;

- MaJjias BeNMHYHHA NPUTYIUICHHS KPOMOK;

> - IJIOXO€ NOMKATHE K KOPHIO WBA (UIFOCOBOI MOAYILKH
HITH MEIHOMH MOAKIAIKH.

4. 3aBHCHMMOCTE MEXIY pa3Mepamu, GOpMo#l IBa U PEKUMAMH MMPH PY4YHOId
AIIEKTPOAYTOBOIi CBapKe.

PazpaboTka TEXHOJOIMH CBAapKH KOHKPETHBIX MATCpUAIOB HAYHMHACTCA ¢
BBIOOpA:




* cnocoda CBapkKW, KOTOPBIM OIpeaeiseTcs XapakTepoM IIPOM3BOICTBA
(COMHUYHOE, CEPHUITHOE, MACCOBOE), TOJIUMHONW CBAPUBACMEBIX OCTAICH, MIMHOM
IIBA ¥ €r0 MPOCTPAHCTBEHHBIM MOJIOXKEHUEM, CBOMCTBAMM CBAPHOIO COSIMHEHHUS

* CBAPOYHLIX MATEPUAIOB, YTO 3aBUCUT OT XUMHUUYECKOI0 COCTaBa CBAPUBAEMOIO
MaTepuana, crocoda cBapku, TpeOOBaHMI K CBOWCTBAM CBApPHOIO COECAMHEHUS,
NoJOrpeBa, TEPMOOOPadOTKH;

* KOHCTPYKTHBHBIX TUMOB U O3JEMEHTOB [MMOICOTOBKU KPOMOK, MapaMeTpoOB
PeXKHMa CBAPKH M TEXHMKH CBAPKH. JTH XaPaKTEPUCTUKHU CYIICCTBEHHO BIIHSIOT
Ha pa3Mepel, GopMy, COCTAB CBAPHOIO IIBA U ONPEICHSIOT CBOHCTBA CBAPHOIO
COEeMHEHHSI.

ITockonbky pasMmep U (opma mpoBapa He 3aBHUCAT OT THIA ILIBA, PACCMOTPUM
YCHAOBHE €r0 (DOPMHUpPOBaHHMS TPU AYTOBOM CBapke Ha TIPUMEPE CTHIKOBOTO
coeauHeHus (puc. 12.1).

e

Puc 1. Cxexig 08YCMOPOHHEZ0 CMBIKOBOLO CEBAPHOL0 COCOUHEHUS.

CBapHO#l 1IOB MMeeT pa3MepHble mapamerphl (b — mupuHa, // — rayOuHa
MpoBapa, ¢ —YCHUIEHHE, K — IEPEKPBITHE) U Oe3pa3sMepHbIe (Yo, = b / H —
ko3 PuineHT GopMBI IpoBapa U Vy. = b'¢ — K03(pPUUUEHT QPOPMBI YCUICHUS).
CpeoM pasMepHBIX IIapaMETPOB TOJIBKO MEPEKPBITHE K — OTHOCUTEIBHO
MOCTOSHHASA BEJIMUMHA W paBHA 2— 4 MM, a ApPYrMe 3aBHCAT OT MapaMETpPOB
pekuMa cBapki. XoTs 0e3pa3MEpHbIe apaMeTphl TAKKE 3aBUCAT OT ITapaMETPOB
pekrMa CBapkM, UL HUX YCTAHOBJIECHBI JMANa3OHBl MX 3HaueHuil. Tak,
ko> PuiHeHT GOopMBI NpOBApa V np AODKEH OBITH B HHTEpBaie 0T 2 10 5. Ilpu
MEHBIIMX 3HAYCHUAX MOABIACTCA Yrpo3a OOpa3oBaHUS TOPAYUX TPELIMH, NPH
OOJIBIINX — HEPAUMOHAIBHO HCMOJB3YETCSl TEIUIOBAas MOLIHOCTE U TpedyeTcd
GoJIbLIE TPOXOAOB.

Koa(ppuuneHT GOPMBI yCUIEHNS Y (. JODKEH ObITh PaBHBIM WM Oonblue 5. Ilpu
MEHBIIMX 3HAUYCHUIX B TOUKE MEpPEexXoda OT OCHOBHOIO METAIa K CBAPHOMY LUBY
YBENMMUUBAETC KOA(DPUUHUEHT KOHLEHTPAIMM HAMPSDKEHUM, UYTO 3HAYUTENIBHO
CHIKAET BUOPALIMOHHYIO MPOYHOCTE M3JENHUS, TMO3TOMY B HEKOTOPBIX ClIydasix
BLIABUIacTC TpeOOBaHHE VYIOAICHHS YCWICHHS, OCOOCHHO M W3ICTHI,
M3rOTOBJICHHBIX W3 TAKHX YYBCTBUTEIBHBIX K KOHLIEHTpAUUM HAaNpsLKEHUi
METAJIOB, KaK AJIIOMUHHNA U THTAH.



PaccmMOTpuM, Kak BIAHAIOT OCHOBHBIE M JOMOJIHUTENBHBIE MapaMeTpel PEesKUMa
OYTrOBOW CBApKU OJHMM SJIEKTPOIOM Ha (OPMHUPOBAHME LIBA, CYMTAs, 4YTO, BO-
MepBbIX, OOIIME 3aKOHOMEPHOCTU BJIMSHUA MPUTOAHBI U IS CJIYYAEB CBAPKH
HECKOJIBKUMH SJIEKTPOJAMH, JICHTOH U T.I., BO-BTOPBIX, IIPH U3YYCHUHM BIUSAHHS
OQHOTO U3 MApPaMeTPOB OCTATBHBIE OCTAKITCA HEM3MEHHBIMU, B-TPETBUX, TIyOUHA
nporapa He npeppiaeT 0,7—0,8 TONIHE OCHOBHOTO METalIa.

Poo moxa u e20 noasprocms — TIPU CBAPKE HA MOCTOSHHOM TOKE OOpaTHOM
nonaspHocT mIyduHa npoBapa Ha 40—50 % Ooneme, 4YeM Ha NpsAMOi
MOJAPHOCTH, BCICACTBUE BBIACICHHA OOIBIIEH TEMIOBOM MOLIHOCTH HA U3ACITHH.
B T0 ke BpeMs IIPOU3BOAUTENBHOCTE Npolecca Oosbiue Ha 30-40 % npu cBapke
Ha T[pAMOA MOJSPHOCTH BCIACACTBUE TOrO, 4YTO pacivlaBisgerca  OOJbLIe
3JIEKTPOHOIO MeTaIa MPU MEHBIICH TEMIEPaType Teperpena.

Curg morg - € €€ YBEIHUYCHHEM [IyOMHA TpoBapa W NOrOHHAA JHEPrus
YBENMUUMBAIOTCS, TaK KaK BO3pAcTaeT OABJICHUE IUIA3MEHHOIQ IOTOKA, KOTOPBIN
OTTECHAET JKUIKKI METa/UT M3 TOJIOBHOM YacTH BaHHEBI B XBOCTOBYH. Ha mupuny
ILIBA JBA IIEPBBIX TAPAMETPA CYLIECTBEHHO HE BIIUAIOT.

Huavemp srexmpoda — ¢ yMEHBIICHUEM AMAMETPA 3ICKTPOJA CHIDKAETCH
NOABWKHOCTE CTONOA OYTH, YBEIMUMBAETCA MIyOMHA MPOBapa W COKPALIACTCS
IV PYHA 11Ba.

Hanpaxcenue Ha Oyee - TIPH €ro NOBBILICHUM BO3PAcTalOT AJWMHA OYTH U €€
OnyKIaHUE, B PE3Y/IbTATE YEro TEIJIOBAS MOLIHOCTE PacCeUBACTCS, IIMPUHA 1B
3HAYUTENBHO YBEIHMUMBACTCA, a INIyOHMHA MPOBAapa YMEHBLIAESTCS.

Cropocmv céapku — TIPH MalbIX 3HaueHusx Vep = 10— 12 m/u roybuHa
npoBapa ¢ YBEIUYEHUEM CKOPOCTH HECKOIBKO BO3PACTAET, HO AAJBHEHUIME €€
POCT MPHUBOAMUT K CHWKCHHMIO 3TOrO IIOKA3aTeslsd BCICACTBHE YMEHBLICHUS
MOroHHON 3Hepruu. Ilpu ckopocTH cBapku A0 25 M/4 IIMPUHA IUBA CBA3aHA C
rnyOuHo# mpoBapa 0dpaTHON 3aBUCUMOCTBIO, a IPH Vg = 25 M/4 ¢ YMEHBIICHHEM
rnyOMHBI MPOBapa IIMPHHA I11IBA TAKKE YMEHBIIACTCA. 3HAYUTENIBHOE OTKIIOHEHHUE
NapaMeTpoR pEeKUMAa OT ONTHMAIBHBIX [PUBOAUT K HEOJArompUATHOMY
()OPMHUPOBAHHIO IIBA, YBEIMUCHHOMY Pa30OpBI3THBAHHMIO U IIOSBICHHIO I¢(QEKTOB B
BUIE ITOAPE30B (puc. 12.2).

lonepeurnoe roaebanue KoHYya 33eKMpodd IPUBOAUT K PACCEUBAHUIO TEILIOBOM
MOIIHOCTH, YMEHBIICHUI) IMPOMJIABJCHUS U YBEIMUEHHUI) LIMPUHBI 1IBA. Takue
OCOOCHHOCTM HMEET CBApKa PAaCLICIUICHHOM Oyroil W 3IeKTPOAHON JICHTOM,
KOTOpasi HCTIOIB3YETCSI MPY HAMTABOUHBIX padoTax.

Boiaem s1exmpooda — NPH €r0 YBEMNUYCHUH YCKOPACTCA IUIABICHHUE 3IEKTPOIA,
pacTeT NPOH3BOAMTEIBHOCTh, HO CHMJKACTCS CBapOYHBI TOK, YTO BEAET K
YMEHBIICHUIO TPOTJIABICHUS.



Xuntudeckuit COCmdae u cmpoerue yacmuy .rocad — ¢ yMEHBbIICHHEM 00beMHOMH
Macchl duiroca (MeM30BHAHEIA (DITIOC) pacTeT 00beM razoduiroCOBOTO My3bIps, Ayra
CTAHOBUTCA IIONBIKHOH, NOSABNsAETCS Ony)XaaHue, TEIUIOBas MOLIHOCTE AYTH
paccenBaeTcs, IMyOMHA ITPOBapa YMEHBILACTCS, a LIMPHHA LIBA BO3PAcTacT, 4To
MOJIE3HO TIPU HAINaBKE. Y CTEKNOBUAHOTO (UIr0ca 00BEMHAs Macca MOYTH BIBOES
OoNBILIE, BCE MPOLECCH OCYILECTRIAIOTCA NPOTHUBOIOIOKHBIM 00pa3oM, 4TO
MOJIE3HO TIPU CBAPKE.

Iloaoxcenue »3exmpooda — TP CBApKe YIVIOM Ha3al SKHAKUE MeTal
CBApOYHOH BaHHBI WHTCHCHBHO BBITECHSCTCS W3-MOJ OYTH, BCICICTBUE YETO
npoeap OOJbIIE, a LIMPUHA IIBA MEHBUIE, YeM MPU BEPTUKATBEHOM MOJOXKEHUU.
[Ipu cBapke yIjIoM Bepel MPOTeKaroT 0OpaTHEIC IIPOLIECCHI.

Horoxcenue uzoeaus — TPU CBapKe CBEPXY BHU3 (HA CMYCK) JKUIKUHA METamI
CBApOYHOH BaHHBI BCE BpeMs MOITEKAeT IOA OCHOBAaHME OYTM, YMEHBIIAs
MPOIIABIEHUE U YBEJWYMBAs IIMPUHY I1IBA, TAKOE TIONOKEHUE H3ACTUS
MCIIONIB3YETCA IIPH HarviaBke. HaoOopoT, nmpu CBapke CHHU3Y BBEPX (HA MOOBEM)
gyra OoJiplle IIPOHHKAeT B INyOb METaula, YBEJIMYMBAA IIPOILIABICHUE U
YMEHBIIIas [IUPUHY 1Ba. [T03TOMY ITPU MEXAHU3MPOBAHHOM CBAPKE YIOJl HAKIOHA
M3IENHA He OO/DKEH IPEBBIIATh 3—4°, a 1pu pyuHoit 8—10°, HHaYe BO3MOIKHO
MOSABJICHUE NC(PEKTOB.
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Puc 2. Bauanue napaxempos pexcurid Ceapru HA KAYeCME0 (opMUpOSanusa uied
npu pyqHON Oy20801 C8UpKe: d — nonepeynoe cevenue, 6 — euo cgepxy; 1 —
ONMUNIATbHBIE  RApavempsl; 2 — MAbll C8APOYHbIN MoK, 3 — 00aLULon



COAPOYHBIT MOK, 4 — MAT0E HANPANCEHUE HA Oyee, S— D0abUL0e HANPARCCHUE HA
dyee chocobemeyem ROOpe3y U pa3bpuI3uGaHulo; 6 — Ma1ds CKOPOCHb CEAPKU;
7— 6016 CKOPOCHD CEAPKU.

3TO 0COOEHHO BAKHO YUUTHIBATH TP MEXAHU3UPOBAHHON CBAPKE UJIH HAIMIABKE
LATHHIPUYESCKUX M3eTuit HeOOIBIIOro IHaMeTpa, Koraa »IeKTpo] HaJ0 CMEILATh
C 3¢HUTA B CTOPOHY, MPOTUBOIIOIOKHYIO BPALICHUIQ AeTAIEH.

Hauarenas mesmepamypa usoeaus B upepenax ot —60 po +80 °C He
OKa3bIBACT BIMSAHKA Ha popMmupoBanue wBa. B cnyyae nogorpesa go 100—400 °C
HECKOJIBKO BO3pacTalT TINyOMHAa IpoBapa W IIHMPUHA IIBA, YTO CBA3aHO C
YBETHUYECHHUEM MOTOHHOM 3HEPTHH. [TOCKOJIBKY SJIEKTPHUSCKHE MapaMeTprl pekuMa
CBapKH, PEKOMEH/IOBAHHBIE B CMPABOUYHUKAX, MPUBEIEHBI A ClAydas CBapKU B
OOBIYHBIX YCAOBUAX, PH HCMOJIB30OBAHUH MOIOTPEBA UX HAIO KOPPEKTUPOBATE.

[TapamMeTphl peskvMa CBApPKH CYLIECTBEHHO BJIMSIOT HA COCTAB IBA. TOIBKO MpPH
CBapKE HEIUIABALIMMCA MICKTPOAOM O€3 NPUCAOKHA CBAPHOM OB COCTOMT U3
PAaCIUIaBIICHHOTO OCHOBHOTO METALIA, BO BCEX OCTAIBHEIX CIIYYasAx OH MO CBOEMY
COCTaBY HE COOTBETCTBYET HH OCHOBHOMY, HU MPUCATOYHOMY METAJTY, A SABJIAETCS
HX CMECBIO.

Puc 3. [lonepeuroe ceverue C8APHOZ0 W8,

I Lomage TONEPEeUYHOro CECUCHHA CBAPHOTO WBA (PUC 3) ONPES/IACTCA KaK

F=F,+F,
rae Fy, F; — miomany, KOTOPele OTBEYAKT COOTBETCTBEHHO PACIUIABJICHHOMY
OCHOBHOMY METAUTY H ICKTPOAHOMY METAILTY.
CBapHOil OB COCTOUT U3 4acTel 3TUX JBYX METAUIOB, 4 JOJU V4aCTHS TOTO U
OPYTOTO METAIIA BBIYUCIAIOTCA IO GopMyIe:

ﬁJ"'mn=‘F(J./F-:}!FFaw



To¢ Yo — OOJig OCHOBHOIO METALIA, yV, = 1 — Yo, Y, — HOJA 3IEKTPOIHOIO
MeTauia. [IoMHYK MIOWAZb IUBA MOKHO ONPEOCIMTh HA MAaKpoLUTHdE ¢
MOMOILIBI MTaHUMETpA. J111 MEXaHU3UPOBAHHOM CBAPKH MIOLIAb

Fs - an (VnafVcs)’

rae F,, — MIOLIAAb CEYEeHHs CBAPOYHON MPOBOJIOKYU, V,, — CKOPOCTh MOJAYH
CBApOYHOH IIPOBOJIOKH; V(g — CKOPOCTH CBAPKH.

TakuM  ofpa3oM, BCe MapaMETphl  PEKUMA, KOTOPBIE  YBETHYUBAKT
MPOILIABIEHHE, CIIOCOOCTBYIOT MOBBILICHUIO DOJIH OCHOBHOTO METAJLIa B CBAPHOM
wBee ¥ Hao6opoT. [Ipu cBapke €€ HAOO MOBEILIATE, A MPU HAMJABKE — YMEHBIIATE.
[TapaMeTphl pexkuMa NOAOHPAKOT IO CIPABOUHUKAM, W MEpPEeN BHEAPEHUEM
MOJIC3HO IIPEABAPUTENBHO UX IIPOBEPUTE HA 00pa3lax U B clIydyae HEOOXOUMOCTH
MOJAKOPPEKTUPOBAT.

5. TpaBuna TeXHUKY $€30TACHOCTH TIPU CBAPKE HA OTKPHITHIX MUIONIAIKAX.

[Ipy DIpPOM3BOACTBE WICKTPOCBAPOYHBIX padOT HA OTKPBITOM BO3OyXE Hal
HMCTOYHHKOM THTaHHUS U pabovuM MECTOM CBAPLUUKA JQKHBL OBITE COOPYKEHEI
HABECHl U3 HECTOPACMBIX MaTepuasioB. [Ipy OTCYTCTBUM HAaBECOB padoTa BO BpPEMA
JOKAS U CHETOMaaa a0JHa ObITh MpEKpalleHa.

BUJIET Ne 3.
1. Buapl CBapoOYHBIX MOCTOB, I[IPUMEHSEMBEIX B IPOMBIUUICHHOCTH U
CTPOUTENBCTRE.

Ceapoyrbiri HOCMOA Ha3BIBAETCA padoyee MECTO CBApIIMKa, 000PYAOBAHHOE
BCEM HEOOXOIMMBIM 715 IPOM3BOACTBA CBAPOYHEIX PadoT.

CBapoyHbIE TOCTH NOAPA3AEIAIOTCS:

1. ITo pooy moxa npu cedupre Ha:
a) IIOCT MEPEMEHHOIO TOKA,
0) IOCT MOCTOAHHOTO TOKA.

[IprHIMNUATEHON pasHULBl B O00PYAOBAHUM MOCTOB O0OMX BHMIOB HET.
OT/IMYME TONBKO B MCTOYHHKAX IIMTAHMS CBAPOYHON OYTW. [P CBapke Ha
IIEPEMEHHOM TOKE HCHOJIB3YETCA CBAPOUHBIM TpaHchopmartop. [Ipu cBapke Ha
IIOCTOAHHOM TOKE — CBapOYHBIH reHeparop (npeodpazoBaTenb WIN arperar) Wik
BBINPSIMHUTE]Tb.

Pa3mn4aloT BEICOKYIO M HU3KYIO CTOPOHY HUCTOYHUKA MUTAHHS. BBICOKYIO
CTOPOHY IOAKIIOHAKT K 3-X (pa3HOHM CETU MEPEMEHHOrO TOKA HANPLKEHUEM
380 B.
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[ToakmoUueHHe K HEH JOHKHO NMPOU3BOAMTECS JIULIOM JIEKTPOTEXHUUECKOTO
nepeoHaia (KBIMDHUKALUMOHHAA TpyNIa IO 3JEKTPOOE30IacHOCTH HE HUKE
TPEThEH). [  3TOro  HCHOONB3YIOTCA  MPOBOAA  3NEKTPOTEXHUYECKOTO
Ha3Ha4YeHHA (40 8 M), JOCTATOYHOTO CEUECHHUA. B BBICOKYIO CTOPOHY BKJIFOUACTCA
pyOUNBHUK ¢ TUIABKHMMH MpPeAOXpaHUTENsMU Wi TepMmopene (aBromar). K
3aKHMaM HU3KOH CTOPOHBI MCTOYHMKA IMUTAHMUSA MOIKIIOYAKTCS CIELMAIBHBIC
CBapouHbIe MpoBoAa. OMH U3 HUX HA3BIBACTCS MpAiibii, K HEMY TIOIKIHYACTCA
WIEKTPOAOACPKATEIb ¢ IMEKTPoAOM. Lpyroii mpoBOA HA3BIBACTCS OOPAMHbIAM,
OH MNOAKIIOUYACTCA K CBApPOYHOMY CTOIY WIM CBApUBAcMOMY METAIY.
HcTouHKK nepeMeHHOro Toka (TpaHchopMaTop) MOIAPHOCTH 3KUMOM HU3KO
CTOPOHBI HE MMEET M BCE PABHO K KAKOMY M3 HUX MOXKET OBITH MOAKIIOUECH
IpAMOM M OOpaTHBI MNpOBOA. 3@KUMBI HCTOYHUKA TMOCTOSHHOIO TOKa
obo3HaueHbl (+) U (-) ¥ BO3MOXKHO ABA BapHUaHTa MOIKIIOUCHHA MPIMOro u
o0patHoro mnpopoja. Ecnu npsMoil mpoBoa MOAKIKYEH K 3aXKuUMy (-), a
oOpaTHBIHA K 3@KUMY (1), TO IOJNSAPHOCT IIPH CBApKe CUUTACTCA npasoi. Ecnu
IpAMOHM NPOBOA NOAKIIOYECH 3aKuUMy (+), a OOpaTHBIf K 3@KUMYy (-), TO
TIOJISIPHOCTh TIPU CBApKe CuUMTaeTcsl obpammuoil. [TONAPHOCTH MpU CBapKe Ha
IIOCTOAHHOM TOKE HMEET 3HAUCHHUE, O YeM OYACT FOBOPUTECA B MOCIEOYIOLIMX
TEMax.

OCHOBHOH OMNAaCHOCTBIO B padoTe IJIEKTPOCBAPILMKA SBIACTCA IMOPAKEHHE
AMMEKTPUUECKIM TOKOM, MO3TOMY HEOOX0IUMO COOMHAATE
MIEKTPOOE30MacHOCTh. ONHUM M3 MEPOIPHUATHI  SBISETCA  3d3eALleHlUe
ONIPEACNECHHBIX MECT CBApOYHOrO TMOCTa, KOTOPBIE MOIYT OKa3arbCA MOX
HaNpPsKEHUEM.,

HOKHBI OBITH 3a3¢MJICHBL:

- METAJUTHYECKUH KOKYX PYOUIIBHHKA,

- KOpNy¢ HCTOYHHKA ITMTAHUS,

- CBApOYHBIH CTO,;

- Yy CBapoyHOro TpaHcopMaropa, OAWH M3 3&KUMOM HH3KOH CTOPOHBI

(BTOPUYHOM OOMOTKH ), TOT K KOTOPOMY ITOAKIKYEH 0OPATHBII ITPOBO.
3a3eMJICHUE TIPOU3BOJAMTCA MEAHBIM MHOTOKIJIBHEIM  TIPOBOAOM  0€3

H30JIALMKA K KOHTYPY 3a3€MIICHHA, CTATBHOMN IOJOCE 3aKPENJICHHON Ha CTEHE B

1 ™M OT mnoja, MO TEPUMETPY MPOU3BOACTBEHHOTO  MOMELICHMSL.

YCTaHABIMBACTCA 3a3¢MJICHHA OT MECTA 3a3€MJICHUA K KOHTYPY, 4 CHUMAeTCA —

HaobOPOT.

2. CBAPOYHbBIC NOCHTbL PA3IUYAIOM C NUMAHUCM O

- OOHOROCHOBO20 UCHIOYHUKY, PACCUNTAHHOTO HA pad0Ty OOHOIO CBAPILHMKA,

- MHO20NOCMOB020 UCHOYHUKG, PACCUUTAHHOrO Ha padoTy HECKOJIBKUX

CBAPLUHKOB.



3. Ceapoynvie nocmst MO2ym Ovlmb.!

a) cmayuoHdpHsIA Y, Koraa padodee MECTO CBAPIIMKA JIMTEIBHO HE MEHACTCA,
0) nepeosuixcHvie, XapakTEPHbIE MPU PEMOHTHBIX, MOHTAKHBIX padoTax, Koraa
padouee MECTO CUCTEMATHYECKH MEHACTCA. [Ipu STOM NpUXOAUTCA IEPEMELLATE
CBapPOYHBII anmapaT U OCTAIBHBIE MPUHAICKHOCTH.

CmayuoHaproiit  CBAPOYHBIA  ITOCT  MPEACTaBiAeT coOoi  KabuHY,
OTPAKICHHYKD C TPEX CTOPOH CTEHKOM U3  CBETOHEIIPOHHUIIAEMOTO,
HECTOPaeMoro MarepHaia (KHphnuya, skenesa, acOSCTOLECMEHTHBIX JIUCTOB M
T.IL.). MeXOy CTEHKOH M MOJIOM OCTAaBISETCHS 3a30p He MeHee 200 MM mis
€CTECTBCHHON BEHTWISIMH KaOHHBL. C YETBEPTON CTOPOHHBI Mperpaaoii BeIXoaa
H3NMYUYEHUH OyTH 3a Ipeneibl KabWMHBI CIyKUT Ope3eHToBad wupma. [Liomwans
KaOuWHEI 3 -4 KB. M.

B kabuHe ycTaHABIUMBACTCA ClCAYIOLIee 000pYIOBAHHE:

- CBApOYHBIA CTON, IUIOLIAZIBK) HE MeHee 1KB.M, KOTOPBIH IO/DKEH OBITEH
3a3€MJICH,

- CTYJI BHHTOBOM CO CIIUHKOA,

- CBApOYHBIN ammapar: TpaHCPOpMaTop WIM BRIIpAMUTENL. [IpeoOpasoBatess
OOBIUHO pacnoJIararoT 3a npeacaamMu KabuHbL, T.K. OH U34aeT MHOTO LIyMa.

- CBApOYHBI CTOI O0OpPYAYETCSA OTCOCOM (30HTOM) BBITSDKHOH BEHTHIIALNM,
KOTOPBIA pacnosiaraloT ¢Ooky. I[IeHanoM Afid XpaHeHHs SJIEKTPOJOB. SIMKOM
U1l OTapKOB MIEKTPOIOB U IOACTABKOM IO 3NEKTPOAOACPKATENb, YTOOBl OH
HE 3aMBIKaJl Ha CTOJL

2. Kaxue BHEIIHNE XapaKTePUCTUKH MOTYT OBITh Y HUCTOYHUKOB ITUTAHUS?

Buemuss XapakTepHCTHKa HUCTOYHHUKOB NUTAHUA (CBAPOYHOTO
TpaHc(opmMaTopa, BEIIPAMHUTENS U [EHEPATOpa) - 3TO 3aBUCHMOCTE HATPSKCHUS
Ha BBIXOJHBIX 3QKHMMAx OT BE/IMYMHBEI TOKA HArpy3kU. 3aBUCUMOCTB MEXTY
HAIPDKEHHEM M TOKOM JOYyTH B YCTAHOBHMBIUEMCA (CTATUUYECKOM) PEXKUME
HA3BIBACTCA BOTbHI-AMACPHOU XUPAKMEPUCIUROU OV2U.

BrelHne XapakTepUCTUKH UCTOYHUKOB MUTAHUS CBAPOYHON AYrH MMOKa3aHbl Ha
puc. 59. BHEIIHNE XapaKTEPUCTHKH CBAPOUHBIX MEHEPATOPOB, IOKA3AaHHEIC HA PUC.
59 (kpuBble 1 U 2), ABAAIOTCS NAAAOIUMU.

HAIrHa Oyrd CBA3aHa ¢ €€ HANPAKCHUEM: YeM MUIMHHES ¢Bapo4YHad Ayra, TeM
BBILLIE HanpspkeHue. [Ipu 0IMHaKOBOM MAJECHUH HANMPSOKEHUS (M3MEHEHUU JUIMHBI
IOyTHW) W3MEHEHHE CBAPOYHOI'O TOKA HEOOMHAKOBO IIPH HEOIMHAKOBBIX BHELIHUX
XAPaKTEPUCTHKAX MCTOYHHMKA. UeM Kpydue XapakTepPHUCTHKA, TEM MEHBLIE BIIUACT
JUIMHA CBapOYHON AYrM Ha CBapOuHBIM TOK. IIpM M3MEHEHUU HAIPHKEHUS Ha



BEJIMUMHY O MPH KPYTONAJAOIICH XapaKTePUCTUKE U3MEHEHUE TOKA PABHO a; IIpH
MOJIOrOIIaJAKIICH - &),

Va8 U384
60
!
m—% J 4
s <
M -
50 | i
]
0] | e
o 18] Em 00 0 10 200 300
e HZ Iﬂ’A J’rﬁ,A

Puc. 59. Breutnue xapaxmepucmuri UCoYHUKo8 numanus. 1 - kpymonaoarouas
BHEULHSI XAPURKMEPUCIUKA, 2 - ROA020Naowonus, 3 - scecmras, 4 —
NO1020803PACHAIONYUS.

3. Kak obecneunBaeTcs XOpoILnii NpoBap KOPHS 1IBA MPH CBapKe?

KopHeM 1iBa, 00pa3oBaHHOTO MPH CBAPKE, HA3BIBAKOT TY YaCTh CBAPHOIQ CTHIKA,
KOTOpas MaKCUMAJIbHO YAATIEHA OT JIMLEBOH MOBEPXHOCTH ACTAIH ¢ TOI CTOPOHHI,
C KOTOpOHM MpPOU3BOAMTCA cBapuBaHUE. MOXHO CKa3aTh, YTQ KOPEHb — 3TO
o0paTHas CTOPOHA LIOBHOTO COENMHEHHUS.

WIH HATOUHBIM IIBOM |
3IEKTPOAOM AHAMETPOM 3... 4 MM
0€3 KOJNICOATEIbHbIX ABHKEHHH. 1 3
* Ilpn HanmaBKke LIBOB C e 2
KaTteTaMmu Gojiee § MM CBapKy Rl
6

BEJYT B JiBa cIos U Gollee.

4. TexHONOTUA H3rOTOBICHHA KOMOMHUPOBAHHBIX CBAPHBIX KOHCTPYKLUHUH U3
CTajIel Pa3IuYHbIX CTPYKTYPHBIX KIacCOB.

OnHa U3 NpUYHH NOHMKEHHOW CBAPUBACMOCTH MEPJIUTHON M ayCTEHUTHOM
cTajeil - 00pa3oBaHUE XPYNKOrO MapTEHCUTHOrO CJIOSl WU KapOUIHON Tpslbl B
00BeME MEPEXOTHOM KPUCTAUIH3ALMOHHON IIPOCIONKH, Yy KOTOPOH YpPOBEHB



JECTHPOBAHMA METAUIA CHWXKACTCA, NPUOIMXKASACE K MEPIUTHOH  CTaNH.
OOpazoBaHue HTOH NPOCIONKH OOBACHACTCA YXYILICHHEM MePEMEIIUBAHYA
KUAKOTO MeTala B MPUCTEHOYHBIX ¢I0sX. [Ipu HeQonbloM  3amace
AyCTEHUTHOCTH METAIA IUBA TOJMIMHA JTON MPOCIOWKA MOXKET DOCTUTHYTH
KPUTHYECKON BEJIWYHHBL, IIPH KOTOPOH IIPOHUCXOIUT XPYIKOE paspylICHUE
CBAPHOT'O COCAUHCHUS.

[To3TOMYy IpU BBIOOPE CIOCOOOB U PEXUMOB CBAPKU OTIANOT IPEANQUYTEHUE
TEXHOJIOTHUM, IIPA KOTOPOH  TOMIIMHA  KPUCTAUIM3AUUOHHOW  MIPOCIOUKH
MUHUMAJIbHA.

DTOro JOCTUTAKOT CIAEOYIOLIUMH METOJAMMU:

- NPHUMCHEHHEM BBICOKOKOHLICHTPUPOBAHHBIX UCTOYHHMKOB TEMJa (JICKTPOHHBIN
ay4, Nasep, nnasma),
- PA3OENKON KPOMOK MJIH HX HAMJIABKON, YMEHBLUAOLIEH OO0 YYaCTHA CTAICH,

0\

- BEIOOPOM PEKHUMOB CBAPKH ¢ MUHUMAIBHON IMyOUHOI MTPOIUIABICHUA,
- TEePexXOa0M K JyroBOoil CBapke B 3alMTHBIX Taszax, o00ecneuuBarouiei
UHTEHCUBHOE NEPEMELIMBAHUE METAILIIA BAHHEIL.

[IpeumyluecTBa CBapKH KOMOMHHUPOBAHHBIX KOHCTPYKIUN B 3alIMTHBIX rasax
CBA3AHBI C YBEIMUYEHHEM TEMIMEPATYPhl PAaCIUIABICHHOIO0 METALIA, CHIDKEHHEM
MNOBEPXHOCTHOIO HATHKEHUA M, COOTBETCTBEHHO, YBEIMUYCHHUEM HHTEHCUBHOCTU
€ro MepPEeMEIIMBAHHA, YTO BBI3BAHO POCTOM TIPUIICKTPOAHOrO  IaJEHUS
HAIIPSHKEHUS CBAPOYHOHN OYIM M YBEJIUYCHUEM KUHETUUYECKOW YHEPrHU MEPEHOCa
Kanesab IEKTPOAHONO MeTaUIa M INTAa3MEHHOI0 NMOTOKA B AYTE.

HoGapineHue B aproH KHCIOpOAa, as30Ta, YIVICKUCIOTO rasa yCHIMBAcT
OTMEUEHHBIE IpeuMyIllecTBa. J00ABKM KHUCIOPOJa MOBBILIAKT TEMIEpPATYpy
BAHHBI TAKOKE TEM, YTO BBI3BIBAKOT  JK30TEPMUYECKHE  OKHUCIUTEIBHO-
BOCCTAHOBUTEJNIbHBIE PEAaKUMU. B pesynprare OTMEYECHHEBIX SABIICHUI CHHXKACTCS
VPOBEHL CTPYKTYPHOH M MEXAHUYECKOM HEOQOHOPOIHOCTH B 30HE CILUIABJICHUS
NEPIATHON CTATU C ayCTEHUTHBIM LIBOM.

[Ipu pyuHOH JIyroBOM CBapKe IOJIOKUTEIBHBIE PE3VJIBTAThl MOJYYAKT B
NPOTHBOIMOIOKHOM BAapHAHTE, T.€. IIPU CHIDKCHHU TEMIICPATYPHl CBApOYHOI
BAHHBI, YTO 3aBHUCHUT OT TEeMMEpaTrypel IUIABJICHUS 3NeKTpoaa. CHIDKEHUS
TEMIICPATYPHl IIJIAB/IEHHS OJIEKTPOJa HOCTUTAIOT YBEIUYECHUEM COIEPKaHUs
HUKEJIA M Maprasua. IIpUMEHEHHWE Takux JJIeKTPOJOB SBIACTCA Hamboee




PaOMKIbHBIM MEPONPUATHEM M IIPU CBapke Non (ParocoM, OIHOBPEMEHHO
YMEHBLIAIOUIEM WHPHHY KPHCTAUIM3AUUOHHBIX H IUDPY3UOHHBIX MPOCIOEK.
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CHUMCEHMUE MOTUUHBI KPUCMULTUZUAYUOHHBIX (1) U Oupysuontvx (0)
npocioex 8 3one cnaaeieHua cmaau 20 u 12X18HI10T npu yseauyeruu
COOEPAHCAHUST HUKEIS @ Memdire wea: 1 - bes nodozpesa; 2 - nodoepes do SO0
°C 3 - 0be3y2repooceHnas NPOCIONKRU 6 y21epooucmon CIAIH, ROO0Zpes 00
350 °C, swioepxcra 1000 4., - mo xce, nodozpes 0o 630 °; 5 - Hay2iepoxceHHAs:
NPOCIOUKRU 8 UYCIEHUMHOA uiBe, ooocpes 0o 630 °C, evidepicrka 1000 u.

IIpu cBapke moa (UIFOCOM MEPEMEIINBAHUE BAHHBI TAKKE MOXKET ObITE YCHIIEHO
YBEJIMYCHUEM CHIIBI TOKA, HANPKEHUSA WIH CKOPOCTH CBapkH. OIHAKO POCT 3TUX
MapaMeTPOB NMPHBOAUT K HEOIArONMPUATHOMY U3MEHEHHUIO CXEMBI KPHCTAIUIH3ALHY
(VBEIMUEHHID YIVIA CpacTaHMWsl KPUCTAJUIMTOB), UTO VYBEIHYMBACT PUCK
obpasoBaHua ropAuux TpewuH. CKOPOCTH CBAapKHM, KaK IIPABWIO, HE OOIDKHA
NpPEeBLIATE 25 M/4. IHTEHCHBHOMY 3JIEKTPOMArHUTHOMY MEPEMELIUBAHUIO BAHHEI
NPENATCTBYET HAIHYKE LIYHTHPOBAHWA MArHUTHOIO IIOJIS IEPIMTHON CTANBIO, a
TaKoKe HApPYILIEHHME LIUTAKOBOHM 3alMThL. B 3TOM mpouecce BeckMa 3((peKTuBeH
BBOJ BHYTPEHHHX CTOKOB T€IUIA B BHIE OXJOKIAOWWICH NPUCAAKH, TaKKe
CHIDKAIOLLEH TEMIIEPATYPY BaHHEL.
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Corpauyenue moauyunsl C1058 NEPeMEHHO20 COCIUBA NP B600€ 6 BUHHY
BHYMPEHHUX CIOKOG IMENIA 8 UOE OXAANCOAIOULeTl NPUCAOK NPU C6apKe NOO
parocort cmaau mapru 30HIMDIIA npu pasnom pacxooe aaekmpooa u
npucaoxku muna Ce-08X20HII'7T: 1 - ceapra 6e3 npucaoru, 2 - C6aprd ¢
npucaoroil no cxeaie 3.

5. Texauka 6€30NaCHOCTH NMPH CBAPKE BEPTUKAIBHEBIX LIBOB.



BbINOMHEHWNE BEPTNKAMDHDIX WBOB

ClHN3Y BBEPX
{HA NOADLEM)

HanGonee yaobHbIN, pac-
NPOCTPAHEHHBIA W NPON3-
BOANTENbHBIA cnocob. Vic-
NOAbLIYIOTCA 3NeXTPOAbI
anameTpoM go 4 M. MNo-
nepe4YHbie KoNneBaHNA
SNexKTpoaa: yrnom, nony-
MecaueMm, "enoHKon”

BepTuxkanbHbie WALl BLINOA~
HAKT ¢ TOKOM Ha 10% MeHb-
WHM, 4CM NPH CBAPKE B8 HWXK-
HeM nonoxeHun. Hr1obn Me-
TAanNn He auiTEXan Ma BaHHbI,
HYXHO NOAACPXUBSTD KOPOT-
Kyl Aayry. HcnonelyorcA
INeKTpoasLl, gawwve balctpo-
TEepAelOWMA TOHKWE cnon
wnaxka {(«kapotame» wnaku)

CNOCOB CHW3Y BBEPX.
Oyry 8o36yXpaaT B HUXHED
Touxe wea. Ceapxon noaro-
TABNUBAOT FAPUACHTANBHYK
ANOWAAKY CEHEHUEM, PABHBIM
cevenurw waa. Mpu 3tam
ANeKTPOon COREpILacT none-
peYHue konebanua. Hanbonw-
LWHA NPOBAP AOCTUraeTCA Npy
NONOXEHUN 3NEeKTPOAA, Nep~
NeHANKYNAPHOM 8EPTUKANLHOW
ocu. Crexanune pacanaenen-
HOro MeTanNa NpeaoTepaua-
10T HOKNOHOM 31eKTPOMA BHYA

CNOCOBE CBEPXY BHWS.
Ayry so38yxparr a sepxdedn
Toqke wea. Mocne obpa-
30B3HWA  KaNnuW X4UOxXoro
MeTanna anaxrTpop Hak-
AOHAOT TaK, MTOGal Ayra Ghina
HANPaBnNeHa Ha XWUAKWH

CBEPXY BHN3
(HA CAYCK)

PeKomMeHAYeTCA B OCHOB®
HOM AfA CBAPKWU TOHKWX
(go 5 Mm) nucTos ¢ paa-
Aenkon KPoMoK. cnons-
3YI0TCA 3NEKTPOAL! € Len-
NIONO3HbIM NOKPLITHEM
(03C-9, AHO-9, BCU-2,
BCL-3)

Mevann

ABNMXENNS MEKTPOAA NPN BLINOMHEHNN NPOX0A0B

no cnupanun

AN

N N

Bxavane HonnaanaoT NONOYKY Ha ceapuea~
eMbie KRPOMKH, A 3aTeM HebonswMMYK NOpUXAMA
HANAABNRIOT METAANN, MOHWNYNUPYA dheK-
TPOAOM 8Ce abllue, OCTABNARA BHN3Y roToBBIA

CBAPHOMW LIOB

BIJIET Ne 4,
1. YeTpoiicTBO ¢BApOYHOro npeodpasoBaTelis.

nonymecayem

YrAOM

|/ N -

BnexkTpog nenepemen-
HO MOAHMUMIKY BEEPX~
auuna, BecnpepbisHO
HANAABAAR METANN HI
KPOMKUW V1 PABHOMEPHO
nepeHOCA erc aeepx
3NEKTPOROM

‘enoukon”

N L/

BHavane anexTpop nog-
HUMaIOT BBEPX BAPIRO,
a3ateM ONYCKawT BHUI,
Kanns xvaKoro meranna
33CThIBACT ME@XKOY KPOM=
KaMu. 3arem 3nNeKTpog
NOAHUMOKT 8NeBo U
CHOBD ONYCKAKT BHU3,
acTaenas HOBY O NOPUMK
MeTanna



CpapouHpli  mpeodpa3oBaTeNib  IMPSACTABIACT  COOOH  KOMOMHALMIO
DJIEKTPOABUATATENS MEPEMEHHOIO TOKA M CBAPOYHOTO TEHEPATOPa MOCTOSAHHOTO
TOKa.

DNEeKTpHYECKas OHEPrHs CEeTH IEPEMEHHOr0 TOKa Impeodpasyercs B
MEXAHUYECKYIK) JHEPTUI0 DJJICKTPOJABUraTe/Is, BpALNAST Bajl TIeHEpaTopa WU
npeodpasyercs B IJCKTPUUSCKYIO SHEPrUi0 IOCTOAHHOIO CBApPOYHOIO TOKA.
[Toatomy KIIJ] npeoOpazoBarens HEBENUK. U3-3a HAJIMYUS BPAUTAKIIUXCS YacTei
OHM MCHEEC HAACKHBI W VyIOOHEI B OKCIUIyaTallUd MO CPAaBHCHUID C
BBIIPAMUTE/IAMUA. OOHAKO WIS CTPOUTE/IbHO-MOHTKHBIX PadOT HCMOIB30BAHUE
FCHEPATOPOB HMEET IPEUMYIIECTBO MO CPABHEHUIO ¢ IPYTUMH HCTOYHHUKAMH
Onarogaps HX MEHBIICH YYBCTBUTEIBHOCTH K KOIEOAHUAM CETEBOrO HAMIPSKCHUA.

JUid TuTaHds SJEKTPUYECKONH JOYrM MOCTOSHHBIM TOKOM  BBIMYCKAKTCS
NEePEOBIDKHBEIE W CTAallMOHAPHBIC CBapouHble mnpeoOpasoparenu. Ha puc. 11
MOKA3aHO YCTPOHCTBO OIQHO-IOCTOBOrO ¢BapouHOro mpeodpasorarens I1CO-500,
BBIIIYCKAEMOT0 CEPUIAHO HALUEH ITPOMBILLIIEHHOCTEIO.

Pue. 11 Cxema caapoutoro npeobpasosarens [MCO-500:

§ = xopnys, f=— 53eKTPOIMNratens, J— BCLTIAATOP, 4= KATYWKR MOIIOCON,
5 — AKOPd TIEHERATOPA, & — XOAICKTOP, 7 — TOKOCLIMHMHKH, 8 — MAXOBINOX AAR
PCryINPORAEES YOXE, § — CBAPOTLNE WICMMb, f0 — aMnepMerp, [/ — NOKCTRMR

PLINAIOYBTENL, 12 — KOpOBXa NYCKOPErYAMDPY)OWER ® KOHTPONLNOA angapaTypu
npeodpaosatenn allt-oweldlng.ru

OgHOMOCTOBOM CBapouHbld mpeoOpazoBarens [ICO-500 cocTouT M3 OBYX
MAaIIMH. U3 MPHBOJHOTO JJIEKTPOABUraTeNs 2 U ¢cBapouHoro reneparopa ['CO-500
MOCTOSIHHOTO TOKA, PACIONIOKEHHBIX B 00LIEM Kopryee 1. SIkope 5 reHepartopa u
POTOp SNIEKTPOIBHIaTEIA PACMONOKECHBI HA O0IIEM Basly, NOJWUAIIHUKH KOTOPOTO
YCTAHOBNIEHBI B KpbIIIKax Kopmnyca mnpeoOpasosaTtens. Ha Bany Mexay
SNIEKTPOABHIATENIEM U TEHEPATOPOM HAXOAUTCS BEHTWIATOD 3, MpeIHa3HAUCHHBIH



VIS OXJIAKOCHHA arperara BO BpeMs €ro padoTel. SIKOpb reHeparopa HaOpaH u3
TOHKMX IUIACTHH JJIEKTPOTEXHWYECKOH CTalM TOMIMHOH D0 1 MM M CcHaOkeH
NPOAMIBHBIMYU TIa3aMH, B KOTOPBIX YJIOKEHBl U3OMUPOBAHHBIE BUTKH OOMOTKH
akopsa. KoHupl OOMOTKM AKOPS MNPUNAsHBl K COOTBETCTBYIOLIMM IUIACTHHAM
KoJUIeKTOpa B. Ha monrocax MarHWTOB HACAXEHBl KaTYIIKU 4 ¢ 0OMOTKaMHU U3
M30/IMPOBAHHON IIPOBOJIOKH, KOTOPBIE BKJIKYAKOTCA B JICKTPUUYCCKYH) LETb
reHeparopa.

['eHeparop padoTacT MO MPHHUUNY JISKTPOMATHUTHOH MHAYKUMH. I[lpu
BPALUCHHUU AKOPS S5 €ro OOMOTKA IIEPECeKAeT MATrHUTHEIC CHUJIOBBIE JIMHUH
MAarHUTOB, B Pe3yjbTaTe Yero B OOMOTKAX SKOPS HABOJUTCS IEPEMEHHBIN
JIIEKTPUYCCKUI TOK, KOTOPBIA IIPU IIOMOLIM KOJ/UIEKTOpa 6 mNpeodpasyeTca B
MOCTOSIHHBIN, C LIETOK TOKOCBHEMHUKA 7, IPU HACPYy3KE B CBAPOUHOM LEMH, TOK
TEUET ¢ KOJUICKTOPA K KIIeMMaM 9.

[lyckoperynupyromias M KOHTPOJBbHAsS  ammapatypa  npeodpasoparens
CMOHTHpOBaHa Ha kopiyce 1 B ofmieit kopodke 12.

[IpeoOpa3oparent BKJIIOYACTCA I[AKESTHBIM BeIKIOUaTesneMm 11, IliaBHoe
PETYNUPOBAHUE BEIUYMHBI TOKA BO30YKACHU U PETVIUPOBAHUE pekUMa paboTHI
CBAPOYHOI'O TEHEpaTopa MPOH3BOLAT PEeOCTATOM B LENH HE3aBHCUMOTO
BO30YKICHUS MaxOBUYKOM S. C MOMOIIBK MNEPEMBIYKH, COEAUHSIOLIEH
OONOIHUTENBHYIO KIEMMY € OJHMM M3 TIOJOXKUTEIBHBIX BBIBOZOB  OT
NOCNEA0BATE/IBHON OOMOTKH, MOKHO YCTAHAB/IMBATE CBAPOUYHBIN TOK U1 pabOTEI
oo 300 u mo 500 A. PaboTa reHeparopa Ha TOKaX, IPEBBILIAIOIIMX BEPXHHE
npenensl (300 u 500A), He pEKOMEHIYETCs, TaK KaK BO3MOXKEH NEPETPEB MALLKHEI
U HapyILIUTCS CHCTEMA KOMMYTAllWH,

BennuMHa CBapOYHOrO TOKA ONPEAS/ACTCA aMIepMeTpoM 10, LWIyHT KOTOPOro
BKJIIOUEH B LENb AKOpd TeHEeparopa, CMOHTUPOBAHHOTO BHYTPU KOpIyca
npeodpazoBaTesis.

OOmoTku reHepatopa ['CO-500 BEBIMOMHAKTCA U3 MEAU MIM AITHOMUHMSL.
AJIIOMAHHMEBBIE LOWHBL APMUPYIOT MEIHBIMH IUTACTUHKAMHU. (i1 3alIMTBI OT
pPaguoIIOMEX, BO3HHUKAIOWMX MpH padoTe TeHepaTopa, MPUMEHEH EMKOCTHBIM
(PUIIBTP U3 IBYX KOHOEHCATOPOB.

IIepen nyckom npeodpazoBateis B padoTy HEOOXOAUMO MPOBEPUTH 3a3¢MIICHUE
KOPIIyca, COCTOSHUE LIETOK KOJUIEKTOPA, HAJCKHOCTh KOHTAKTOB BO BHYTPEHHEH
M BHEIUHEH LEIH; LWITYPBAI PEOCTaTa MOBEPHYTH MPOTHB YacOBOH CTPEIKH OO0
yrnopa, NpPOBEPHTh, HE KACAKTCS JH KOHIBI CBAPOUYHBLIX MPOBOAOB APYT JPyra,;
YCTAHOBUTH MEPEMBIUKY HA JOCKE 38KUMOB COOTBETCTBEHHO TPeOyeMOii BETHUHHE
cBapoyHoro Toka (300 wim 500 A).

[lyck npeoOpasoBaTenss OCYLIECTBILIETCS BKIQOUEHHUEM JBUTATENS B CETh
(makeTHBIM BBIKIKOYaTENieM 11). Tlocne MOACOCAMHEHHUA K CE€TU HE0OX0IUMO



NPOBEPUTL HAIIPABIEHHE BPALICHHS TeHeparopa (eCau CMOTPETb €O CTOPOHEI
KOJUIEKTOpa, POTOP AOJDKEH BPALIATECS MPOTHUB YaCOBOM CTPENIKH) W B Ciydae
HEOOXOAMMOCTH TIOMEHSATH MECTAMM MPOBOAA B MECT€ HX MNOAKITHOYECHUS K
MHTAKOLICH CCTH.

IIpaBuiia 6e30NACHOCTH NPH KCIVIYATALHH CBAPOYHbIX Npeodpa3oBareieil.

[IpH 3KcmayaTalnuy CBApOYHbIX MpeodpasoBaresicii HeoOX0AUMO IIOMHHUTE:

- HANpsKEHUE Ha KaeMMax asuraress, papHoe 380/220 B, ABngeTCS OMaCHBIM,
[Io3TOMY «HM JOKHBI OBITH 3aKpbITEL. BCe MOACOCOMHEHHA CO CTOPOHEI
BBICOKOTO HanpsbkeHus (380/220 B) mOMKEH OCYILIECTBIATDL TOJBKO JJICKTPHK,
UMEIOLIH MPaBO HA MPOU3BOACTBO IEKTPOMOHTAKHEIX padoT;

- KOpIIyC nNpeodpa3oBatesia J0JDKEH ObITh HAAE)KHO 3a3¢MJICH;

- HampsbKeHHe Ha KJIeMMax TeHeparopa, paBHoe mnpu Harpyske 40 B, npu
x0Jn0cToM xoae reneparopa ['CO-500 moskeT nopeimarses oo 85 B. [lpu pabote B
MOMEUICHUAX W HA OTKPHITOM BO3AYXE NPU HATUYMUU TOBBILUEHHOH BIAKHOCTH,
NbBUIH, BBICOKOH OKpyKawwed Ttemneparypel Bo3ayxa (Beime  300C),
TOKOMPOBOJALIECTO IIOJa WIM Ipd padoTe HA METAUIMYECKUX KOHCTPYKLHAX
HampsbKeHYe Bhile 12 B CUUTAETCS OMACHBIM JUISL KU3HM.

[Ipu BceX HEONATONPUATHBIX YCJIOBUAX (CBIPOE MOMEILEHHE, TOKOIIPOBO AU
noa ¥ Ap.) HeOOXOOUMO TNOJIB30BATECS PE3UHOBBIMU KOBPUKAMH, a TaKKe
PE3MHOBOH 0OYBBIO M MEPUATKAMH.

OnacHOCTh TOpaKEHUs IJ1a3, PyK M JMIA JydaMH OSJIEKTPUYECKOH ayri,
OpBI3TaMU PacIUVIABICHHOTO METALIA U MEPBl 3alIUTEl OT HUX TE€ JKE, YTO W IIpPH
padoTe OT CRAPOYHBIX TPAaHCHOPMATOPOB.

2. OBmue cBeOCHUS O IOATOTOBKE KPOMOK M COOPKE MOJ CBapKy.

KpomMKH pasmensiBarOT B UEIAX MTOJHOTO MPOBApa 3aroTOBOK 10 CEYEHHUID, UYTO
ABNISCTCS OJHUM U3 YCJIOBUH PAaBHOIIPOYHOCTU CBAPHOIO COSIMHEHUS ¢ OCHOBHBIM
MeTaIoM. DPOpMBI MOATOTOBKM KPOMOK II0J CBapKy pasnuuarwr V, K, X —
oOpasHEbIe.

IIpy  py4yHOH O3IEKTPOAYTrOBON CBapKe OCHOBHBIMH BHUIAMH  CBApHBIX
COCOUHEHHUH ABJIAKOTCSA CTBIKOBBIE, YIVIOBBIE, TABPOBEIC U COSIMHEHHUS BHAXJIECTKY.
CTBIKOBBIE COEIUMHEHUsS B 3aBUCHMOCTH OT TOJUIMHEI CBapUBAEMBIX JIMCTOB
OENATCA HA HECKOJIBKO THMOB. IIpu TonmuMHE JUCTOB OT 1 D0 3 MM IIPUMEHSAIOTCA
CTBIKOBBIE COCIMHEHUS ¢ OTOOPTOBKON KPOMOK.

JIMCTBI TOMWMHOK OT | A0 8 MM CBApUBAIOTCA B CTHIK 0€3 MOATOTOBKH KPOMOK.
HAng NUCTOB TOJIUMHOK OT 1 OO0 6 MM NpUMEHAETCs OOHOCTOPOHHSA CBapka
MHOTAA ¢ OCTAKILMMHUCS WIH CHEMHBIMU MTOIKIAAKAMU, JIUCTHI TOJIIIUHOK OT 3—
3,5 MM 10 8 MM CBApMBAaIOTCA ¢ OABYX CTOPOH. lIpenenpHas TOMLKMHA METAIA B



3TOM ClIyyae OIPEOCNACTCA BO3MOXKHOCTBIO MPOIUIABIICHUS BCErO CEUCHUA ¢
OOHOM MM ¢ ABYX CTOPOH. g obecnedeHus IpoBapa BCEro CCYSHUS NMPU CBapKe
JMUCTOB OOMNBIICH TOJIIUHBL JENACTC CKOC KPOMOK, HA3BIBAEMBINH pPasaenkoi
KPOMOK.

JUTsl MeTayina TONMUMHON OT 3 10 26 MM IPEeayCMaTPUBAETCS TAK HA3BIBAEMBIA
V-00pa3Hbplii OZHOCTOPOHHMH MM ABYCTOPOHHME CKOC KpOMOK. Ilpum 3THXx
COSAMHEHMSIX TAKKE MOTYT MIPHMEHSTHCS OCTAROIIUECS UITH ChEMHBIE MOIKITAIKH,
Metanmn TonmmHOK OT 12 no 40 MM Moxer cBapuBarbea K-00pasHbiM
COCOUHCHHUEM, MPH KOTOPOM NPOM3BOOMTCS ABYCTOPOHHMH CKOC OOHOH TOJIBKO
KpoMKkU. s tonmmH oT 20 10 60 MM ¢ LENbK 3KOHOMMU HAIIABIEHHOT(O
METAUIa MOXKET NPUMEHATBbCA U-00pazHoe COCIMHEHHE C KPUBOJIMHEHHBIM
CKOCOM OJHOM MJIX IBYX KPOMOK.

Hns Metaia tomuuHo#i oT 12 o 60 MM penaercs X-oOpa3Has IMOATOTOBKA
KPOMOK, NPH KOTOPO# MPOU3BOAMTCS IBYCTOPOHHUM CKOC Kakmod kpoMku. [Ipu
X-00pa3HOM CTBIKOBOM COSOMHECHMHM M1 TONMWMH MeTauia 0T 30 go 60 MM MOKET
NPUMEHATECA TaKKE OBYCTOPOHHHNI KPUBOJMHEHWHBIH CKOC [OBYX KPOMOK.
OCHOBHBIMU KOHCTPYKTHBHBIMH 3JIEMEHTAMY PA3ACIKH SBISKOTCA, VIO Pa3ieiku
KPOMOK, MPUTYILICHHE W 3a30p B CTBIKE. YTOJ Pa3fgciKd KpOMOK mjid V- u X-
o0paszHBIX COeAMHEHMI OepyT paBHbIM 60°, a mis V-00pa3HOro COEAMHEHUS CO
CKOCOM OJHOM KPOMKHM Tak e, Kak 1 411 K-o0pa3Horo coearHeHus, paBHBEIM 50°.

BennunHa HECKOUIEHHOH 4acTH WK TaK HA3BIBAEMOE MPUTYIUICHUE COCTAB/ISET
1—2 MM, a BeIMUYMHA 3a30pa IPUHUMACTCS PAaBHOH 2 MM. YIIOBBIE COCAMHEHHUS
Npyd TOJNILMHE METalia He Oonee 3 MM MOTYT BBINOJHATBCA ¢ OTOOPTOBKOI
KpoMOK. [Tpu GONBIIMX TOJIIMHAX, B 3aBUCUMOCTH OT BU/JA YIJIOBOTO COSTUHEHMUS
M TOJILUMHBI CBAPHBACMBIX JIMCTOB, CBAPKA MPOM3BOOMTCS 0€3 CKOCA, a TAKKE C
OQHOCTOPOHHHUM WU ABYCTOPOHHUM CKOCOM KPOMOK BEPTUKAIBHOIO JIUCTA.

TaBpoBBIE COCOMHCHHA, MPUMEHSIEMBbIC WIS TOJILMH MeTawia oT 2 g0 60 M,
TAK>KEe BBIIOIHIKOTCS 0€3 CKOca MIH CO CKOCOM KPOMOK BEPTUKAIBHOIO JIMCTA.
CoeauHeHHA 0€3 CKOCAa KPOMOK MPUMEHSIIOTCA WS TOMMMH oT 2 g0 30 mM. Takue
COCOUHCHUS CBAPUBAIOTCA KAK OJHOCTOPOHHHMMHM, TaK MU ABYCTOPOHHHUMHU LIBAMH.
IIpu 3TOM BEIMUYMHA 3a30pa MOXKET COCTaBNATE OT O 10 4 MM. BenuuuHa karera
BEIOMPACTCA B 3aBUCUMOCTH OT TOJILLKHEI IMCTOB U YCIOBHI paOOTHL.

CoeMHEHUs ¢ OJHOCTOPOHHUM CKOCOM KPOMOK BBIMOQJIHSKOTCS TIPH TOJIIKMHE
JHCTOB OT 4 00 26 MM H ABYCTOPOHHUM CKOCOM T8 TOJIIIMH MeTama ot 12 mo 60
MM. YTOJ pasfenkyd KpoMOK OepyT pasHbIM 50°, a mputymieHue ot 1 10 2 MM,
BEJIMUMHA 3a30pa OOBIYHO COCTAaBIACT OKOIO 2 MM. COCOWHEHUA BHAXJICCTKY
BBITIOJIHAKOTCS OJHO- WIM ABYCTOPOHHME. LIIBBI HAKNAABIBAKOTCA CIUIOLIHEBIE WIIH
NpepbIBUCTEIC. COSTUHEHUS BHAXJIECTKY MOTYT BBIMQJHATECA TAKKE C KPYIJIBIMH
WM YUIMHEHHBIMH OTBEPCTHAMH.



3. OcoOEeHHOCTH CBAPKU IBYXCJIOHHBIX CTaICH.

18-20 HByXcnofiHass  CTajlp  LWIMPOKO
177 UCTIONB3YETCS B XUMHYECKOM
MAlIMHOCTPOSHUU.  [aHHBI  BUA
( 1 CTAIH COCTOUT U3 JIBYX TUIMOB CTAIM —
a) 6 3TO  HHU3KOYIIIEpPOAWCTas CTalb, a
TAK)KE HU3KOJICTUPOBAHHAA  CTAJIb.
 ; Taxxe, 3TOT BUA CTANU MOXKET OBITh
i i MOKPEBIT TPETHUM CIOEM
BLICOKOJIETUPOBAHHOMN CTany,
o) KOTOpPBIA  CIIY)KUT B Ka4decTBe
3aIIMTHOTO ¢NIosi. BO BpeMsl CBapKU, MPUMEHSETCS TAaKKE MPEIoXpaHsolui
METAT 1A OCHOBHOIO CJIOM IOBYXCJIOWHON CTAIM, KOTOPBIA 3alyIaet €€ OT
KOPPO3UH M arpecCUBHON Cpeabl, M O3TOT CJIOH HAXOOUTCS B amnmnapare WM
EMKOCTH.

OYeHp YacTo, HCMONB3YVIOTCA OBYXCIOHHBIC CTaIM, TOIMMHA KOTOPBIX
cocTapngeT 8-40 MM. B Takux CTansx, OCHOBHBIM SIBJISCTCS CJIOH CTA/IM THMA:

- C13cn2 u Ctl10, a Takke 15K;

- Tun ctanei 20K u 16I°C, a Taxke 091 2;

- B, TAKOH THI cTain, Kak 12MX n 12XM.

B KayecTBe K€ 3alIMTHOIO, WM, IUIAKUPYKOLIErO CJI0A, MCMOIB3YIOT
KOPPO3HOHHO-CTOHKYI CTaap Mapku 20X13 wmu X17HI3M2T. Ceapka xe
IOBYXCITOMHBIX CTAICH, MPOHCXOOUT B HECKOJBKO CIocofoB. [Ipexae Bcero, 31o
ABTOMaTHYeCKasl CBapka MOJ C/IoeM (uiroca — eciau ObITh TQUYHEE, OCHOBHOIQ, a
TAKKE IUIAKAPYIOLWETo ¢10a. KpoMe TOro, UCIOB3YETCS pydyHas Ayropas cBapka
OCHOBHOTO U IITAKUPYIOLIETO C0s. TakKe, CBAPKY ABYXCIIOHHOM CTall BO3MOKHO
BBITIOJTHUTE MPH MOMOIIM ABTOMATHYECKON CBapKH IM0J CloeM (iIroca, a Takke
NPH MIOMOLUX PYYHOH OYTOBOH CBAPKHU, ¢ UCTIOJIB30BAHUEM IUIAKUPYIOLLETO CIIOA.

[IpoBOZAT CBapKy MJAHHOIO MeTaula U ¢ MOMOUIBI IOJYABTOMATHYECKOM
CBapKH, B CHNCLMAIBHON 3AILUTHON Cpeae U3 rasoB, a TAKKE ¢ HUCMOJIb30BAHUEM
APrOHOBOM CBApPKH IUTAKUpPYOLEro ¢ios. [IpuMedaTensHo, 4TO BpeMs PYYHOIA
OYTOBOW CBApKH, KaK TOJIBKO BBIIOJIHACTCA CBAPHON LIOB, HA CTOPOHE OCHOBHOIO
CJIOSl MPOU3BOAT BRIPYOKY WIM K€ BBINJIABKY YIVIEPOJAMCTBIX UIBOB, HA CTOPOHE
IUTAKMPYIOLEro ¢aod. Jad TOro 4toObl BEIIOJIHUTE CBAPKY IUIAKHPYIOLIETO CIO,
NPUMEHSKT ayCTCHHUTHBIE ONEKTPOABI IO TOCTOAHHBIM TOKOM OOpaTHOM
NOCNEN0BATEILHOCTH. CaM e NpoLEce CBAPKU MMPOU3BOAUTCS KOPOTKOM Tyroi.

3-5
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Ecni xke B IpOLECCE CBAPKHU HMCIOJNB3YIOT HECKOJIBKO MPOXOOOB, TO BCE
MOCECAYIONIME CJIOM HAKIAOBIBAKOT MOCIE TOro, KaKk OyJeT OXJAKICH KaKIbIi
npeasaylmili ¢iaoil 1o temneparypsl 100 u menee rpaaycoe Llenscus. Taroke,
MOCJIE  CBApPUBAHUE  OBYXCIOHMHOM  CT&IM, TPUMEHAKT  CHOCUHAIBHYIO
TepMOOOPadoTKy. OHA IPOUCXOIUT CIEAYIOUIMM 00pa3sOM — MECTO COSIAMHEHUs
HarpeBaeTes 40 TeMieparypsl, npudau3urenbHo B 680-710°C, U ycTaHaBIMBACTCA
BBIAEPKKA Ha 2 4Yaca, BMECTE ¢ OXJIOKICHHEM Ha Bo3ayxe. [[ng Toro 4rodwl
n30eKaTh 00pa30BaHMA TPELUMH BO BPEMS CBApKH, KPOMKHU AeTajieil ABYXCIIOHHOM
CTAlTM BBOIAT B IIPSABAPUTENILHBIN MOAOTPEB 10 Temmeparypsl 200-250°C.,

Prc. A00-44, FocICIDNRTENANATD CuBPRN BEYICAOABDS <TAAK.

Teneps CTOUT OTMETUTE PA3ACIIKY KPOMOK, & TAKXKE MOPAI0K HAHECEHUS CIIOEB
B CBapke IBYXCJIOWHBIX crTaned. Tax, B MEPBYHO Quepear HAHOCHUTCH
TUIAKUPYIOIIMI CJIOH ¢ MMOMOILLBIO aproHOBOM cpenbl. [Toce, cBaplyk NPUCTyIaeT
K HAHECEHHIO Pa3gEIUTEIBHOIO IIBAa, B KAYECTBE [IPUCAAKH HCMOIB3YA
CHELMAIBHOE apMKO-Kene30. M, TpPEeTBHMM ClI0€M HAHOCUTCA OCHOBHOHN CIIOH
CBapKku. B 3TO ke BpeMs, 3IEKTPOJABl 00s3aTENBHO JOJKHBI COOTBETCTBOBATH
MAapKe METAIIA, KOTOPBIA CBapUBacTCA. i CBAPUBAHUS TOHKOCIOWHEBIX U3ACIIUI
JBYXCIOMHON CTalid, IMOJIB3VIOTCA AUETUIEHO-KUCTOPOIHON cBapkoil. B TakoMm
CJIyYae, NPUCAJOYHBIM MAaTEPHAJIOM BBICTYIIAET CTaNbHAA MPOBOJIOKA.

Ecnu ke cBapuBaHHWE JBYXCIOWHOH CTalIM MPOUCXOIUT ¢ HCMOIB30BAHUEM
ABTOMATUYECKONH CBAPKOH mox cimoeM (UIrca, TO CTOUT OTMETUTh, YTO CIOCOO
3aKI0YACTCA B TOM, YTOOBI 3NEKTPUYECKas Oyra ropeiia Mo pacljaBICHHBIM
¢nrocoM. B cBow ouepeas, ¢uroc OymeT IpeaoTBpallaTe  JANBHEHIIEe
pa30OpbITMBAHME METAIa, YTO B 3HAYMTEIBHOH CTENCHW YIIYUIIAT KayeCTBO
CBAPHOTO COCNMHEHHS B UTOre. TakuM 0o0pa3oM, cBapka ABYXCIIOHHONH CTanH
MPOBOAUTCA B CTPOrOM MOCIEOOBATEIBHOCTH U IPH HEKOTOPBIX YCIIOBUSAX.

4. Hedexter GopmupoBanus mBa. Kakue ycinoBus TpeOyIOTCS AN MOJTYYCHUS
BBICOKOT'O Ka4ecTBa CBAPHOTO 1IBa?

OtcyTeTBHE AS(DEKTOB COCAMHEHMH IIPU CBapKe METAUIOB ILUIABICHUEM -
€IMHCTBEHHAs TapaHTUs HAJEKHOCTU CBAPHBIX CoeAMHEeHUH. JleeKkThl CBapHBIX
IIBOB YMEHBLIAIOT MPOYHOCTH M IKCIUIYaTALMOHHYI) HAACKHOCTE CBApPHBIX
COENMUHEHU U MOTYT ITPUBECTH K Pa3pyIIEHUIO BCelt KOHCTPYKIIUM,

IIpy4HHAMH BO3HHKHOBEHHS [Ie(eKTOB CBAPHBIX IUBOB SBIAIOTCA
HApYLICHHA TEXHOIOTHYECKOTO Mpolecca NpdH MOArOTOBKE, COOpKe, CBapKe,



TepMOOOPADOTKE COCOMHACMBIX VY3JI0B, a TaKkKe HEOPESKHOCTBEIO U HHU3KOI
KBau(pHKaLMEH CBAPLIMKA.

Krnaccupukauus neheKTOB NPUBEAECHA B MEKTOCYJAPCTBEHHOM CTAHAAPTE

['OCT 30242-97 «HdedekTsl COCOMHECHUM NMPH CBApKe METAUIOB ILIABICHUEM.
Knaccupukanus, 0003HAUEHNA U ONPENEICHUSY.

JedeKThl CBAPHBIX COeAHHEHHH MOAPA3AeNAIOTCH HA IeCTh MPYyNI:

1. TpelmHEI;

2. MOJIOCTH, MOPHI, CBHILIM, YCaJOUHBIE PAKOBUHBL, KPATEPHI,
3. TBEpOBIC BKIIIOUCHHA,

4. HECTINAB/ICHUS U HEMPOBAPHI,

5.

HapyweHus opMbl IiBa (IIOOPE3bl, YCAOOUHBIE KAHABKH, IIPEBBILICHHUSA

BBIITYKJIOCTH, TIPEBBILICHUS ITPOIJIABA, HAIUTABEI, CMEIICHHUS, HATEKH, TTPOKOTH ),
6. npoune Ae(EeKThI.

Hapywenue ¢popMbl LIBA.

K HapymeHusaM GOpMBI IIBA OTHOCATCA:

IOIPE3Bl — MPOIOJIBHBIC YIyONEHHS Ha HAPYKHOH MOBEPXHOCTH BAJIMKA LLBA.
yCaJOUHbIE KAHABKU — TIOAPE3bl CO CTOPOHBI KOPHS OTHOCTOPOHHETO LIBA M3-
3a yCaOKd BAOJDb €ro TPAHULIBI.

IIPEBBILIEHHS BBITYKJIOCTH CTHIKOBOIO U YIJIOBOIQ IIBOB

IIPEBLILICHUE TIpOIJiaBa — M3OLITOK HAIUIABICHHOIO METaUla Ha OOpaTHOM
CTOPOHE CTHIKOBOTO CBApPHOTO IIIBA.

HEMpaBUIBHBIA NPOQHIb IIBA — Yrojd MEKIy MNOBEPXHOCTBIO OCHOBHOTO
METa/lla M ILTOCKOCTBIO, KacaTeJbHOH K IIOBEPXHOCTH IUBA, MEHBILE
HOPMAJIBHOTO 3HAYEHUSI.

HamaB — KM30BITOK HAIUIABJICHHOIO MeTaljla LIBa, HATEKIIMI HA TTOBEPXHOCTH
OCHOBHOTO METaJINa.

JIMHEHHOE B YIVIOBOE CMELLEHHS CBAPUBACMEBIX 3JIEMEHTOB — CMEILICHUE MEKIY
CBApPHBAEMBIMU 3IEMEHTAMU ITPU UX NAPAUICIBHOM PACOIMKEHUN HA Pa3HOM
YPOBHE (ITHHEHHOE) M/IM PacIoOJOKEHUE KPOMOK OSJIEMEHTOB MOA YIJIOM
(yriioBoe).

HATEK — METal 1UBA, HE MMEKIIMHA CIUIaBJICHUS C  COEIUHAEMOMH
IIOBEPXHOCTBIO W 0Opa3oBaBIIMICA B  pe3ylibTaTe Mepepacipeae/iCHus
HAMJABJIEHHOTO META/UIa IIBA MOJA ACHCTBHUEM CUMBI TsDKECTH. Hatéku uacto
BO3ZHMKAKOT IIPM CBApKE VIJIOBHIX ILBOB WM CTHIKOBEIX IIBOB B
TOPH3OHTATIBHOM ITOJIOKEHUH.

IIPOKOT —  BBITEKAHME META/UIa CBapOYHOM BaHHBI, MPUBOIAIICE K
00pa30BaHMIO B LIBE CKBO3HOTO OTBEPCTHA.

HE TIOJHOCTRIO 3aMQJIHCHHAS pa3ieika KpOMOK



o YpE3MEpHAA AaCHMMETPUSA VIJIOBOTO IIBA — 3HAYUTEIBHOE IIPEBLILICHHUE
pasMepoB OQHOTO KaTeTa Hal APYTHM.

» HEpPaBHOMEpPHAS LIMPUHA II1BA

» HEpPOBHas NOBEPXHOCTH

e BOTHYTOCTH KOPHSl CBApHOTQ LIBA — HEMNIYOOKas KaHABKA CO CTOPOHBI KOPHS

LIBA, BO3HUKILAA U3-3a YCAAKH.

JUTd TIOIYYECHUS CEAPHOZO HI6A BbICOKO20 Kauecmea HEOOXOOUMO IIPUHATE
MEDPBEI 0 3AIUMTE PACIUIABJICHHOIO META/UIa CBAPOYHON BaHHBI OT BO3ACHCTBHA
KHCJIOPOZa, a30Ta U BOZopoaa. CBapOUHYK BaHHY 3aLUMILAIOT, CO34ABAast ra30BYIO
00O0JIOUKY BOKPYI Ay M LIUTAKOBBIA CJ0H HaJ BAHHOMN PacCIUIaB/IEHHOIO METAIA.
OmHAaKO 3TH MEpBl MOJHOCTBIO HE TPEAOXPAHSIOT OT HACHILICHUS MeETalia
KUCAOPOAOM M of0pazoBaHus OkcuaoB. [IosToMy HEOOXOOUMO MPOBOJUTE
PAaCKUCJIEHME METalyla M YIAICHHE 00pa30BABILUXCS OKCHUAOB W3 CBapOYHOI
BAHHBI.

5. MeponpusATus o TeXHHKE 0€30MMacHOCTH B 1IeXaX.

[IpH IOATOTOBKE K OTHEBBIM paboTaM HEOOXOOUMO OMPEICIIUTE ONACHYIO 30HY,
FPaHUIBl  KOTOPOW UeTKO O0O003HAYUTE MPEAYIPECAUTENbHBIMU 3HAKAMHU H
HAOITUCAMH.

MecTO IpoBeAeHHs OTHEBBIX padOT JAOIKHO OBITH 00ECNEUEHO HEOOXOAUMBIMU
NEPBUYHBIMUA CPEOCTBAMHM MMOKAPOTYIICHUS (OTHETYLIMTENb, ALIMK € MECKOM H
JONATOW M T.A4.). DNEKTPOCBAPILIMKK JOJDKHEI YMETh [IOJIB30BATHCA MEPBUYHBIMHU
CpeaCTBAMH  MOKAPOTYIUEHUS  (OTHETYILUTE/IAMM:  MOPOIUKOBBIMM WM
VIJIEKHCIIOTHBIMH, JIOMaMH, TONOPaMH ) U CPEACTBAMYU UHAWUBUIY AJIbHOM 3alLUTHL.

OTBETCTBEHHBIN 32 MPOBEACHHUE OTHEBLIX (CBAPOYHBIX) padoT 00s3aH:

- OPraHU30BaTh BBIMOJIHEHUE MEPONIPUATHI TI0 MPOBEICHHUIO OTHEBBIX padoT;

- MPOBECTH HHCTPYKTAXK CO BCEMHU pPalOTHUKAMU, 3aHATBIMM Ha CBApOUYHBIX
paboTax, IPOBEPUTH HAJWYHE YV HHX KBAIM(PUKAUMOHHBIX YIOOCTOBEPECHUH H
yIOCTOBEPCHHUH O ITPOBEPKE 3HAHKH MPAaBIII MOMKAPHOH O€30NaCHOCTH,

- KaKABIH pa3 mepen HadajioM padoT MPOBEPATh UCIPABHOCTL U KOMITIEKTHOCTh
00OpyOOBaHHA, HHCTPYMEHTOB H MPHUCTIOCOONCHUM Ui BEIMOJIHCHUAS CBAPOUYHBIX
padoT;

- 0oDecneunTs MECTO MPOBEACHHA OTHEBBEIX PadOT MEPBHYHBIMU CPEICTBAMH
NOXKAPOTYLIEHNWS, A  CBApUIMKOB  —  JOMOJHUTENBHBIMU  CPEACTBAMHU
MHIMBUIYATBLHOW 3aIUHUTH (IPOTHBOTA3EL, CMACATENIBHBIE MOACA, BEPEBKH U T.1.)
MPOKOHTPOJHUPOBATE UX IIPABHJIBHOE UCTIOJIB30BAHUE,

- O3HAKOMMTb UCIIOJHUTENEH padoT ¢ MIAHOM JTHKBUJAIIMHE BO3MOXKHBIX aBapuil U
3aropaHuii Ha JAHHOM YYacCTKE,



- NpW TPOBEOCHHH CBAPOUYHBIX PadOT 00ECNEUUTH KOHTPOJb Ta30BO3IYLLHO
cpedbl M B Cllyyae HEOOXOOUMOCTH paboThl MPEKpaTUTh. Pe3ynbTaThl aHAM3O0B
3aHOCATCA B TaOnully, MNPWIOKEHHYI) K HApAAy-A0MyCKY Ha MPOBEACHUE
CBapOYHBIX padoT;

PYKOBOJUTH CBAPOYHBIMH Pab0oTaMi U KOHTPOJIUPOBATE UX BHIMOTHEHHUE,

- TP BO30OHOBICHHM OTHEBBIX PaboT MOCIE MEPEPEIBA MPOBEPUTH COCTOSHUE
MeCTa UX IMPOBEACHUA M 000pyAOBaHUA. PaspelmTh mpoBOAUTE PabOTHI TOJBKO
nocJie MOMYUYSHHUS YIOBICTBOPUTENIBHOTO aHaM3a BO3AYIUIHOM Cpempl ¢ MecTa
MPOBEIEHHS OTHEBHIX padoT;

- MPOBEPHUTH MO OKOHYAHHUU CBAPOYHBIX PAdOT MeCTO palOoTHl HA OTCYTCTBHUE
0YaroB BO3MOKHOTO IT0sKapa.

BUJIET NeS,
1. OcHOBHBIE THIBI CBApOUHBIX THpeodpazoBatTeNiel, MPUMEHSIEMBIX B
MPOMBILLICHHOCTH.

CeapouHblli npeodpa3oBaTeNb COCTOUT M3 ACUHXPOHHOIQ [JBUratefs u
reHepaTopa MOCTOSHHOIO TOKA, COOPAHHBIX B OIHOM Kopnyce. PoTop oBurarens u
AKOPb F€HEPATOpa HAXOAATCSA HAa OHOM Bajty. [IpeoOpasoBarent yCTaHABIUBAECTCS
Ha paMe UM Ha KoJiecax.

CyIIecTByeT HECKONBKO BHJIOB IeHepaTopoB. OIMH U3 HUX — TEHEPATOpP ¢
HE3aBUCUMON OOMOTKOH BO3OY)KACHHUS U Pa3MArHUYMBAIOLLCH MMOCICI0BATEIBHOM
OOMOTKON. Y Takoro reHeparopa HE3aBUCHMAas OOMOTKA, MUTAIOLIAACA OT CETH
NEPEMEHHOIO TOKa 4Yepe3 CEICHOBBIM BBIMPIMUTEND, CO3TAST MArHUTHBIN MOTOK,
MHIYKTUPYIOLIMA Ha ILETKAX TIeHepaTtopa HalpsoKeHHe, HEOOXOAUMOE i
BO30YKICHUA  JOyrd.  PeryJlMpoBaHMe  CBApOYHOrQ  TOKA  MPOH3BOJIUTCS
NEPEKTIOUEHHEM YHCJa BHTKOB IOCICIOBATENbHON OOMOTKH. B mpenenax
KaKIOrQ quara3oHa CBapOYHEBIN TOK IUIABHO PETVIMPYETCS PEOCTATOM.

BTOpBIM THMOM T€HEpaTopa fBJAETCA TeHEPAaTOp ¢ MapauieibHOH OOMOTKOM
BO30YKICHHA M Pa3MarHWYMBAIOLLICH MOCHEIOBATEIBHON OOMOTKONH. MarHuTHBIE
MOJIFOCA 3TOrO TeHepaTopa JO/DKHBI HUMETh OCTATOYHBIM MArHETH3M, IIO3TOMY
M3TOTABIUBAKOTCA OHM M3 (EPPOMATHUTHON CTalIM. YCTAHABIMBAKOTCS HA
arperarax ¢ IBUraTe€JIIMH BHYTPEHHETO CTOPAHUS.

CeapouHble NpeodpazoBaTeH ¢ MAJAIWEH XapaAKTePpHCTHKOH
IIpeodpasosame.ni ¢ HE3AGUCUMBIM BO3OYIHCOCHUEM U
HOCACOOEUMETLHON PUASMACHUYUBIOU] N OOMOMKON
[ICO- | HCO- | IA- | [ICO- | [ICO- | ACO- |IC-1600-
120 3004 303 300 800 2000 i
Tun reHeparopa I'CO- | TCO- - I'CO- | I'CO- | CI-1000 | T"'C-1000

Xapaxmepucmura




120 | 300A 500 | 800
HomHHa bHbIH CBAPOUHBIA | | 5, 300 | 300 | 500 800 | 1000x2 | 1000
TOK, A
Hanpm{(eHHe XOJIOCTOro 48-65 55-80 65 58-86 60-90 ) _
xona, B
Mpenenet perynuposanns | 5o 100 | 75 300 |s0-300]125-600]200-800300-1200|300-1200
CB&pO'—lHOl"O TOKa, A
Mommocts 73 125 | 100 | 280 55 56.0 55.0
npectpaszopates, KBT
CkopocTe Bpawmenna Akopa, | 00 | 2e00 | 2800 | 2930 ; 1460 1460
OO/MHH.
KIIJ1 npeobpasosatens, % | 55 60 ; 59 57 59 60
["aBapHuTHBIE pasMephbl, MM:
Je— 1055 | 1015 | 1052 | 1275 - 4000 1465
IHpHHA 550 590 508 770 - 93,5 770
BBICOTA 730 980 | 996 | 1080 - 1190 910
Macca, K- 155 400 | 331 | 540 | 1040 | 4100 1600

CBapounbie NPeodpa3oBATEH ¢ JKECTKHMH XAPAKTEPHCTHKAMH H YHHBEPCAJIbHBIE

Tun
/7CT [ICV-300 ICV-500-2
Xapaxmepucemu| ., - - - . "
it /1CT - ¢ naoaryett € HCECMKOM ¢ hadaryeit C HCECMKON
350|500 Ixapaxmepucmux|xapaxmepucmuxxapaxmepucmur |xapaxmepucmur
I ol ol ol ol
[1CT
T v Py I'CY-300 I'CY-500-2
U reHepatopal yoolco -3 -500-
1
HoMuHanbHBIH
CBapO4HBIH TOK,| 350 | 500 300 500 - -
A
HanpsikeHue 15- | 18-
XOJIOCTOrO ’ 48 16-36 20-48 16-32
35142
xona, B
Ipenensr
peryampoBariiz) 50- | 60- | 75 50 . 120-500 60-500
cBapoyHoro |350]3500
TOKa, A
TP, % 60 | 60 65 60 65 60
HomuuansHoe s0 | 40 30 30 40 40
HanpsbkeHue, B
IIpenensl 15- | 16-
peryjaupoBaHus| . - 10-35 26-40 16-40
351 40
HanpsbkeHus, B
CkopocTtb
BpaweHus 290012930 2930 2890 - -
AKOps, 00/MUH.
MOLIHOCTD 14 | 28 28 10




npeobpasosarte
Js, kBT

["abapuTHbIE
Pa3sMepbl, MM:

JUTHHA 1085]1052 1160 1055
IIHPHHA 5551590 490 580
BBICOTA 98011013 740 920
Macca, Kr 4001500 315 545
[ToxazaTem: Tun mpeobpazoparens
TICY-300 [ TICY-500
Bremming xapaxTepucraxa
na7aoman HECTRRS | MAjalomad | mecTxan
Horpiamnes: ceapomiedl Toxk, A 200 300 350 500
[Ipenemst per yyBIpoBas KA CBAPOTHOT O TOXA, A 40-200 50-300 50-300 100-500
Ipezems: perysopopanys Hanpoxeans, B = 17-33 2540 1540
Koadhduument MomHocTR (RocHEYC «duy) 0.62 0.72 (.63 0,75
Hampoxenue mitaromedt cetx, B 380,220 38012y
Macca, &1 313 | 540

2. Kaxumu mapamMeTpaMu 3aJ1aeTCsl PEKUM CBapKu?

PesxMBI CBApKY 3aBUCAT OT BHAA 37€KTpoja. BeIOop ero nuamerpa 3aBUCUT OT
TOJIIMHBL MeTala M TONoKeHHs wBa. [Ipu mobo#t TOMIIMHE, LWBEL B
BEPTUKAILHOM MOJIOKEHHH, TOPU3OHTAIBHEIC M [IOTQJIQUHBIC [IBEI BAPATCS TOJIBKO
4-x MM avameTpoM. Eciy 1MOB MHOrOCHMOMHBIN, TO A BapKu IEPBOro IBa
MCTIONB3YETCA SIEKTpod 3 Wwid 4 MM, a MOCHSAYIOLINE IIBHl KOPPEKTUPYIOT C
MOMOILIBK) 3IEKTPOIA OOBIINX PAa3MEPOB.

B Tabnmuie HIKe IIPUBEOCHbI NapaMeTphl PYy4YHOR JVIOBOW CBApKu IIpH
COOTHOLUEHHU TOKA, TOJLIMHBI METAJIA U TUAMETPa 3NEKTPOA.

TonuuixHa 0.5 1-2 3 4-5 6-8 9-12 | 13-15 16
3aroToBKH, MM
TonmuHa 1 1,52 3 3-4 4 4-5 5 6-8
JIEKTPOIA, MM
100- | 120- | 150- | 1e60- | 200-
) 45 | 65-
Cunatoka, & | 10-20 ) 30-45 1 65-100 1165 1 200 | 200 | 250 | 350

OcHosHele nUPUIICNPDL.

- CRapouHBIii TOK;
- Hanpsokenue nyru;
- CKOpOCTDb CBAapKH;

- Pon v nonspHOCTE TOKA.

,LY OROAHUMEAbHBIE NUPUAMENTPBL.



https://svarkaed.ru/svarka/shvy-i-soedineniya/vertikalnye-shvy.html
https://svarkaed.ru/svarka/shvy-i-soedineniya/vertikalnye-shvy.html
https://svarkaed.ru/svarka/shvy-i-soedineniya/kak-svarit-gorizontalnyj-shov.html
https://svarkaed.ru/svarka/shvy-i-soedineniya/kak-svarit-potolochnyj-shov.html
https://svarkaed.ru/svarka/obuchenie-svarke/svarka_elektrodami.html

- [Ionoxenne 1mBa B MPOCTPAHCTBE,
- HUCJI0 MpOX0a0B,
- TeMneparypa OKpy»KaroLIei cpenbl.

CBAPOUYHBIN TOK ycTaHaBIHBAKOT B 3aBUCUMOCTH OT AMAMETPA 3MEKTPOAA, a
IUAaMETP DIIEKTPOZA BBIOMPAIOT B 3aBHCAMOCTH OT TOJILMHEI CBAapUBAEMOrO
M3 STV

T 16
CIILITIHA METAIIR, |y 5 3 4-5 6-8 912 | 13-15 | "
MM Sonee
JuameTp 3nekTpona, 152 3 3.4 4 4.5 5 6
MM
OpueHmuposoyHsIl pdcyem Ce8apoYHO20 MOKd.
Auametp anextpona d 3-6 Mm Huamerp anextpona d<3 mm
T=(20+6d) dk 1=230dk
BeprukanbHbIi IoTon04YHbIH

HuxHuii luop

Kosgduuuent k OB LI0OB

1 0.9 0.8

[Ipy yBeNIMUYEHMH HOHAMETpa JJICKTPOAA M HEM3MEHHOM CBapOYHOM TOKE
IJIOTHOCTh TOKA YMEHBIUACTCS, YTO MPHUBOIUT K ONY)KIAHUIO OYTH, YBEIHYSHHIO
[IMPUHBL IIBA ¥ YMEHBIICHHE TJIYOMHB mnpoBapa. UeMm Oonbine auaMerp
JNIEKTPOdA, TEM MEHBILE AOMyCKaeMmas IUIOTHOCTb TOKA, TaK KaK yXyILIAKTCs
YCTIOBHS OXJIQKACHUS.

Jonyckaesaa niomHocme mora (Aau2) 8 saeucuMocmu  om  NOKPBIMUS
2EKMpood.
Tp— JluameTp 3eKkTpona, MM
3 4 5 6
K
Henoe 14-20 11,5-16 10-13.5 9.5-12.5
Pytunosoe
OCHOBHO® 13-18.5 10-14.5 9-12.5 85-12.5

HAIIPAIDKEHHE Ha nyre 3aBUCHT OT €€ JUIMHBL. OnTUMAaNbHAs JUIMHA TyTH
(L) BeIDHpaeTcs MEXKIY MHHHUMAIBHOM M MAaKCHMaJIbHOH. JIMHHYIO AYTY
NPHUMEHATH HE PEKOMEHAYETCHL.

MuHuMajpHasa

Max¢umajipHas

In=0,5d> In=ds+1
d> - AHaMeTp 31eKTpoaa (MM).
CKOPOCTDb CBAPKH BriGupaercs Tak, 4uYTOOBI CBapoYHasd BaHHA

3aMOJIHANACE  DJACKTPOAHBIM METATIIOM M BO3BHINATACE HAA MOBEPXHOCTHIO
KPOMOK C IJIABHBIM NIEPEXOIOM K OCHOBHOMY MeTa/lTy 0€3 NOAPe30B H HAIUIBIBOB.



Poo u noasgprocme moxd.

- MOCTOSIHHBIIM ~ IHEPEMEHHBIM

Csapxka ¢ rnyOoKuM
Cpapka HU3KOYTepOIHCTHIX U

NPONIABIEHHEM .
HHU3KONETHPOBAHHBIX CTanei
OCHOBHOI'Q MeTaia
CBaDKa HIBKO (tTuna 09I'C) B cTpOUTENBLHO-
BapKa HH3KQ- H
ITpsamas P MOHTaKHBIX YCIIOBUAX
CpeIHeYIIePOOHCTBIX H
3JEKTPOOAMH ¢ PYTUIIOBBIM
HU3KOJIETHPOBaHHBIX

. N NOKPBITHEM
ctanel TONLIUHON 5 MM H

foJiee 57IeKTpoIaMH ¢
(TOPUCTO-KaNbLIMEBBIM
nokpoitueMm: YOHU-
13/45, VOHHU-13/55 u op.
Crapka uyryHa

Cpapka npH BO3HHKHOBEHHH

MAarHHTHOT'O AyThsl

CBapka TOJNCTONHCTOBBIX
KOHCTPYKUHH H3
HH3KOYIJIEPOOUCTBIX CTaleH

Cpapka C MOBbILIEHHO
CKOPOCTbBIO MIABJIEHHUS
SJEKTPOIAOB

ObdpaTHas Caapka

HH3 KOJ'lel"HpOBaHHbIX
HU3KOYTJIEPOAHCTBIX
craneii (tuna 16I' 2AD),
cpenHe- U
BblCOKOHeFHpOBaHHbD(

CTaNei u CrulaBoB
CBapka TOHKOCTEHHBIX
JINCTOBBIX KOHCTPYKLIHMH

3. BnusiHue yriaepona 1 KpeMHYs Ha CBOHCTBA CTaMH.

Bauanue yeaepood Ha C8OTICMEa CMAleil.

YIIepon ABNsSeTCs ITIABHBIM YIPOUYHSAROUIMM 3JIEMEHTOM BO BCEX CTAIAX, KPOME
AYCTEHUTHBIX HEPYKABEIOILMX CTAIEH U HEKOTOPBIX APYIHX BBICOKOIETHPOBAHHBIX
CTaICH. YNMPOUHAKIINA 3(P(PeKkT yriaepoaa COCTOUT M3 YIPOUHEHUS TBEPIbIM
DACTBODOM M YIIPOYHCHHUSA 3a CUET AMUCIEPCHOTO BBIOCICHUA KapOumos. C
YBEIHMUYEHUEM COAEPKAHHS YIVIEPOAa B CTAIU €€ MPOYHOCTh YBEITHYUBACTCS, HO
MJIACTHYHOCTE U CBAPUBAEMOCTh CHHKAETCH.

YInepos HMMEET YMEPEHHYIO TEHACHLUMK K Makpocerperaudd B XOme
KpUCTAUIM3alMK. Makpocerperanyst yriepoaa OOBIMHO IpOSBASETCS  Oonee
3HAYUTENBHO, YEM Y BCEX IPYTHX JIETHPYHIOILHUX JJIEMEHTOB. YIJIEPOH HMEET
CHJIBPHYI TEHICHLMIO CErPErHpOBaTh HAa JEPEKTaX B CTANAX, TAKUX KAK [DAHUIIBI
3epeH ¥ aucnokaund. KapdunnooOpasyrowue MEeMEHTE MOTYT B3aUMOICHCTBOBATE
C YIJIEPOZOM U 0OpPa3OBBIBATE «JIETUPOBAHHEIE) KapOUIBL.



http://steel-guide.ru/struktura-stali/rastvory-i-diagrammy-sostoyaniya.html
http://steel-guide.ru/struktura-stali/rastvory-i-diagrammy-sostoyaniya.html
http://steel-guide.ru/struktura-stali/chistoe-zhelezo-mikrostruktura-i-kristallicheskaya-reshetka.html
http://steel-guide.ru/struktura-stali/chistoe-zhelezo-mikrostruktura-i-kristallicheskaya-reshetka.html

Bauanue vapeanya Ha ceoiicmea cmaaeil.

Maprasnen npuCyTCTBYET IIPAKTHUYECKH BO BCEX CTAIAX B KomuuecTBe 0T 0,30 %
1 Oonee. Maprasel NpUMEHSOT VIS YIAICHUS U3 CTAIM KUCIopoaa U cepsl. OH
MMEET MEHBIUYI0 TCHOCHLHMIKD K CErperauMu, 4eM 00O APYroil Jerupyrouuii
AIEMEHT. Mapradell OJaronpHsITHO BIMSET HA KAUECTBO MOBEPXHOCTH BO BCEM
OUANA30HE COOCPXKAHMA YIVIEPOHA, 34 MCKIIOUECHHEM CTAICH ¢ OYEHB HHU3KUAM
COOEPKAHUEM YIVIEPOJda, a TAKXKE CHIDKAECT PUCK KPAaCHOMOMKOCTHU. MapraHen
ONaronpUATHO BIMSET HA KOBKOCTh U CBAPUBAEMOCTD CTAICH.

Mapraney He 00pa3yeT CBOero kapduaa, a TOJbKO PACTBOPSETCS B LIEMEHTUTE
o0pazyeT B CTaIAX JISTHPOBAHHBIA UEMEHTUT. Mapraseyn cnocoOCTBYET
0Opa3oBaHUKY AYCTEHHTA M MO3TOMY pacIIUpAeT AayCTCHUTHYK 00nacThb
JMarpaMMel COCTOSIHUS. bonblioe coaep:xanue Maprasua (donee 2 %) NpUBOIUT K
BO3PAaCTaHHID TECHACHUMH K PACTPECKUBAHMIO W KOPOOJICHHIO NPH 3aKAIKE.
[TpucyTCTBHE B CTA/SIX MapraHiia NOOLIPseT Takue mpuMecH kak ¢gocdop, 00Bo,
CYPpPMa M MBILIBIK CETPETHPOBATL K [DAHUIAM 3€DEH ¢ BO3HUKHOBECHHUEM
OTIIYCKHOH XPYIKOCTH.

Bauanue xpexnus na ceoticmea cmaied.

KpeMHHA gBJISE€TCA OOHUM U3 OCHOBHBIX PACKUCIHUTENEH, KOTOPBIE MPUMEHSIOT
Npu BhIIUIaBKe CcTanedl. [loaToMy colep:KaHME KPEMHUS  3aMaeT  THM
NPOU3BEACHHONW CTaid. CMNOKOHHBIC YITIEPOOMCTBIE CTAIM MOTYT COACPXKaTb
KpeMHust 10 MakcumyM 0,60 %. IlomycnokoiiHble cTanu MOTYT COOEpXKATh
YMEPEHHBIE KONMYECTRAa KpeMHuA, HanpuMep, 0,10 Y.

KpeMHHI OJHOCTBIO PACTBOPAECTCA B (ePPUTE MPH COACPYKAHUM KPEMHHS OO
0,30 %. OH yBeIWYMBAaET MPOYHOCTH (eppuTa, MOYUTH HE CHIXKAsd €ro
miacTuuHOCcTH. [Ipu congepskanun kpemuusa eoie 0,40 % B yriiepoaMcTon cTaiu
OOILIEro HA3HAYEHUS TPOUCXOINT CYLIECTBEHHOE CHUKEHUE TUTACTUYHOCTH.

B xomOuHAUMK ¢ MapraHueM HIM MOJMOIECHOM KpeMHHH obecneuuBacT 0oee
BBICOKYIO 3aKaIMBAeMOCTh CTanu. Jlo0aBneHHE KpPEMHHUSI B XPOMOHMKEIEBBIE
AQYCTEHHUTHBIE CTATH MOBBIIIACT UX CTOMKOCTH K KOPPO3WHU 01 HaNpsOKEHUEM. B
TEPMHYECKH VIPOUHACMBIX CTATAX KPEMHUH ABISCTCA BAKHBIM JICTUPYIOLIUM
3JIEMEHTOM, MOBBIMIAET CMOCOOHOCTH CTAICH K TEPMUYECKOMY YIPOYHEHUIO U UX
M3HOCOCTOMKOCTD, YBEIIMUABACT MPEIE] YOPYTOCTH U IPEOeNl TEKYUYECTH.
Kpemuuii He oOpazyer kapOUZOB MU HE CONCPKUT UEMEHTUTA WIM JPYrHX
KapOuaoB. OH pacTBOPACTCA B MAPTEHCUTE M 3aMEUISET pacnaj JICTHPOBAHHOTO
mMapTeHcuTa 10 300 °C.

4, OcoOeHHOCTH CBapKH BBICOKOJICTPOBAHHEIX XPOMOHHKEIEBEIX
KOPPO3HOHHOCTOHKHX CTaNei.


http://steel-guide.ru/struktura-stali/chistoe-zhelezo-mikrostruktura-i-kristallicheskaya-reshetka.html

PyuyHyro OyroByr CBApKy BBICOKOICTHPOBAHHBIX CTAICH BBIIOIHAIOT IIPU
MOHIKEHHBIX TOKaxX 0OpaTHOW MOMAPHOCTH.

Ceapky BeAyT KOPOTKOM Ayroil HUTOYHBIMU BaIUKaMU 0€3 MNOMIEPEeUHBIX
KOJICOAHHH.

[IpoBosioka, mnpuUMeHseMas Ul U3FOTOBIAECHUS  3JIEKTPOIOB,  JIOJDKHA
COOTBETCTBOBATH MAPKE CTAIIM C YYETOM €€ CBAPHMBAEMOCTH. 3ALIMTHOE MOKPBITHE
3JEKTPONOB MNODKHO HMMETHh COCTaB, CHWXKAKIIUN OTPULIATECIEHOS OCHCTBUE
NOBBILICHHON Temneparypel. K IpUMeEpy, Ijid CBapKA KUCIOTOCTOMKOHN CTalM
12X18H10T onektpoosl tHma 3-®4X20H9 (mapku LIJI-11) npensarcTByroT
0o0pa3oBaHUK)  TOPSUMX  TPEIMH M MEKKPUCTAUIUTHOH  KOPPO3HUH.
[lpeaBapuTenbHBI W CONYTCTBYIOIUWI — NOAOIPEB  CHIXKAST  OIACHOCTH
BO3HUKHOBEHUS TPELLUH.

J1g 3aliMTBl CBAPOYHON BAaHHBEI KCMOJIB3YIOT HHEPTHBINA Ta3 aproH WIH €ro
CMECH C I'eJIHEM, KHCIIOPOAOM U YIJIEKUCIIBIM Ta30M.

5. IlpaBmna  31eKTpOOE30MACHOCTH  MPHU  OKCIUIyaTallMd  CBapOYHBIX
TpaHC(hOPMATOPOB.

Ha 371eKkTpocBapoUHYH) YCTAHOBKY (CBApOYHEBIM TpaHC(oOpMarop, arperar,
npeodpa3oBaTellb, BBIIPAMUTEIB) OODKHBI OBITH IACMOPT, WHCTPYKUMA 110
SKCIUIyaTaUWy ¥ MHBEHTAPHBIA HOMEp, MOI KOTOPBIM OHA 3allUCaHA B JKYypHAJIE
YUYETA H EPUOIUYECCKHX OCMOTPOB.

B KauecTBE  HCTOYHHKOB  CBApPOYHOIO  TOKA  MOIYT  [IPUMEHATHCH
TpaHC(hOPMATOPEl, BEIMPIMHTEIN U I€HEPATOPBl MOCTOSHHOIO TOKA, CMEHUAIBHO
VIS 3TOTNO NpPEIHA3HAYCHHBIE. HENMOCpeACTBEHHOE NMUTAHUE CBAPOYHON OyIu OT
CWJIOBOH (MM OCBETUTEIBHONH) pacOpeleNUTENbHOM UEXOBOH CeTH  HE
OONYCKAeTCs. MICTOYHMKH  CBAapOYHOIO THNA MOXKHO [PUCOCOUHATE K
PaCIpeNe/IUTENBHEIM IEKTPHYECKAM CETSIM HalpsDKeHHEM He Bheie 660 B.
Harpyska  omHOja3HBIX  CBapOYHBIX  TPAHCHOPMATOPOB  DPABHOMEPHO
pacrpeaeseTcs MeXKIy OTICABHBIME (hazaMu Tpexda3zHOoi CETH.

B nepenBHKHEIX IEKTPOCBAPOUHBIX YCTAHOBKAX VI MOAKIKYECHUS UX K CETH
cneayeT  NpedyCMaTpuUBaTh — OINOKMPOBAHWE  PYOWIIBHHUKOB,  HCKIIOYAKOLIEE
BO3MOKHOCTh IIPUCOCIHHEHUS W OTCOCIMHEHMsS TIPOBOJA, KOIJa 3aKUME
HAXOOATCA MO HANPAKEHHEM.

DNEeKTPOCBAPOYHBIE YCTAHOBKH JOJIKHEI BKIKYATH B ATEKTPOCETh U OTKIIHOYATE
OT HEE, a TAKKE PEMOHTUPOBATE TOJBKO JJIEKTPOMOHTEPEL. BEINOIHATE 3TH
OllEpallMi CBapLUMKaM 3ampelaerca. JIuHa NepBUYHON LENH MEXAY [TYHKTOM
MUTAHNS U IEPEABHKHON CBAPOYHON YCTAHOBKON HE O/DKHA NMpPeEBHIIATh 10 M.



ToxkoBenylIMe YacTH CBAPOYHOH LENU HEOOXOOMMO HAAE)KHO H30IMPOBATH
(CONPOTUBJICHUE M3OJALNM OOJDKHO ObITh HE MeHee 0.5 MOM) M 3alIMTUTL OT
MEXAHUUECKUX MOBPESKACHUNH. COMPOTUBICHUE U3OALMU 3NEKTPUUECKUX LICNEi
YCTAHOBKU H3MEPAIOT IPH TEKYIIMX peMoHTax B coorBeTcTBUU ¢ ['OCT Ha
SKCIUIyaTHPYEMOE  MIEKTPOCBApPOYHOE 00opyaoBaHue. CpPOKM TEKYIIUX U
KalUATAJIBHBIX PEMOHTOB CBAPOYHBIX YCTAHOBOK ONPEAEIACT JIULO, OTBETCTBEHHOE
3a 3ICKTPOXO3ANHCTBO MPEANpHUATHS, UCXOAS U3 MECTHBIX VYC/IOBUM U peKUMa
OKCILTyaTaUMH, a TAaKKe YKA3aHWA 3aBOJA-U3MOTOBUTENA. YCTAHOBKY U €€
MYCKOBYIO anmnaparypy CJICOyEeT OCMATPUBATE U YUCTHTH HE PEKE OOHOrO pasa B
Mecsll. Bce OTKpBITBIE 4YacTH CBAPOYHON YCTAHOBKY, HaXOAALIEHCS MoA
HAIIPHKEHUEM MUTAKOLLEH CETH, HANEKHO OrPasKIaroTCA.

ConpoTUBNEHHE H30ALMH HEOOXOAUMO MPOBEPITE HE PEXE OHOIO pasa B TpU

MeCAlla, a IIPH ABTOMATHYECKOH CBapke mod (PurocoM — OOMH pa3 B MECALL
M3onsuus 10o/KHA BBIICP/KUBATE HaNpsKeHUE 2 KB B TeUeHUE 5 MUH.
Kopnyca 31eKTpoCBapOYHOTO 00OPYOOBAHUA 3aHYISIOTCA (3a3eMiisarores). s
3aLIMTHOTO 3aHYJICHUA (3a3¢MJICHUA) KOPIyCa UCTOYHMKU MHTAHUS, CHAO)KEHHBIC
CHEIHATBHBIMU ~ DOJITaMH,  IPUCOCAUHSAKT K  TPOBOIY  3aHYJSIOLLETO
(3azemngomWero) yerpoictea. IIpd 3TOM  KaKAyH CBapOYHYK YCTAHOBKY
HEOOXOMMO HEIIOCPE/CTBEHHO COEOUHATL ¢ 3aHVYIAROUWIMM  (3a3€MIISIFOLINM )
IIPOBOIOM.

IlocmenoBaTenpHOE COCAMHEHUE YCTAHOBOK MEXIY C¢000H U IpUMEHEHUe
OOWIECro 3aHYJAKLIETO (3a3eMIIAIOIIECTO) MPOBOAA AN TPYMIBl YCTAHOBOK HE
nonyckaetces. HecobmoneHue >1oro TpedOBaHUA MOKET MPUBECTH K TOMY, YTO
npu OOpEIBE MPOBOJAA, MOCNEAOBATEIBHO COSIUHSIOIIEIO YCTAHOBKY, HEKOTOPRIE
M3 HUX OKQKYTCA HE3AHYJICHHBIMH.

BUJIET Ne6.
1. Y3 kakMX OCHOBHBIX Y37I0B COCTOMT CBAPOUHHII MpeodpazoBaTens?



CBapoO4Hbin NOCT ANS PYyNHOW JYyroBOW CBapky

Tunopo#t cBapoyHbBIN NpeoBpasoBaTenb

s )
ﬂﬂﬂ CBapPKy nNOCTOAHHBIM TOKOM HAPUMEHAIKOT

CBapOYHbLIN NpeobpazoBaTent KOTOPbLIM COCTOMT U3 reHepaTopa
NOCTOARHOIG TOKa M NPUBOGHOIQ 3NeKTpoasUraTens

Pa3pes 0AHONOCTOBOrO cCeapoqHOro npeobpasosatens

1 - KOpAyc;

2 - BEHTUNATOD;

3 - anekTpoasuratens
( npusoOAHOW );

4 - KaTylKu,

5 - AKOpe reHeparopa;

6 - KONNEexTop,

7 - WEeTKY TOKOCHLEMHUKA,

8 - MaxoBuK;

9 - 3aXuMbl (KNEMMbI );

10 - amnepmeTp,

11 - pyKOATKa NaKeTHOro
nepexkno4aTens,

12 - kopobika

ApuHUMNUanNbHaAR CcXeMa MHOroNOCTOBOrO reHeparopa

ihy
Bk

PH - peoctat perynupoBaHus
HANPSKERURN;
PB - bannactHein  peocTar

PH

MHoronoctosele nNpeoGpasosaTeny NPUMEHSAIOT
AnNK  UeHTPannM3oBaHHOIC OAHOBPEMEHHOIO MUTaAHUA TOKOM
HECKOMBKUX CBAPOYHBIX MNOCTOB

dbdsoraavenil.sey)
CpapouHblii mpeoOpa3oBaTesib COCTOMT M3 ACHHXPOHHOrO [ABMrarelia Hu
reHepaTopa MOCTOSHHOIO TOKA, COOPAHHBIX B OTHOM Kopnyce. Potop asurarens U
AKOPb FeHepaTOpa HaXoAATCs Ha OHOM Bany. [IpeoOpasoBaTenb yCTAHABIUBAETCS
Ha paMe UM Ha KoJiecax.
CyIIecTBYeT HECKONBKO BHUJIOB IeHepaTopoB. OIMH U3 HUX — TEHEPATOp ¢
HE3aBUCUMON OOMOTKOH BO3OY)KACHHUS U Pa3MarHUYMBAIOLLCH MOCICI0BATEIBHOM
OOMOTKOH. Y Takoro reHeparopa He3aBUCHMMAas OOMOTKA, MUTAKILIALCS OT CETH



MEPEMEHHOIO TOKA 4Yepe3 CEICHOBBIM BHIMPAMUTENb, CO30aeT MATHUTHBIA MOTOK,
MHIYKTUPYIOLIMA HAa INETKAX TEHEpaTopa HAalpsKeHHE, HEoOXOOUMOe i
BO30yKJIEHUs  Ayrd.  PerynupoBaHuWe  CBApOYHOrO  TOKAa  MPOM3BOJIMTICH
MEePEKIIOYCHHEM YHCIa BHTKOB MOCHEAOBATeNbHOH 0OMOTKM. B  mpemenax
KKIOT0 IHATa30HA CBAPOYHBIN TOK IUIABHO PETYIMPYETCS PEOCTATOM.

BTOpBIM THIOM T'eHEpaTopa SBJISETCS TeHeparop ¢ MapauienbHOH 0OMOTKOI
BO30YKICHUS M pa3MarHHYMBAKOLICH MOCIEN0BATEIBHON 0OMOTKONH. MarHuTHEIE
MOJIFOCA 3TOTO TEHEepaTopa NO/DKHBI MMETh OCTATOUHBI MArHETH3M, MO3ITOMY
M3rOTaBJIMBAIOTCS OHU M3 (EPPOMArHUTHOM CTany. YCTAHABIMBAIOTCA HA
arperarax ¢ JBUraTeIsAMH BHYTPEHHETO CTOPAHUS.

2. Kaxue cBoMCTBA BRICOKOYIIEPOIUCTON CTANIH 3aTPYAHAIOT CBAPKy?

JUTs BBICOKOYIAEPOAUCTHIX CTANEH XapaKTEPHOH OCOOEHHOCTBI) ABJIAETCS

00pa3oBaHUE 3AKAIOYHBIX CTPYKTYP B ILIBE M 30HE TEPMUYECKOTO BIUSHHUA,
CO3JAIOLIMX OIIACHOCTh XPYIKOro paspyweHus. [lostomy i NOJIy4YeHUA
HaIEKHBIX CBApPHBIX COCAMHCHUH TP W3rOTOBIACHUU U3AETUN W3 CcTanel 3TOid
rPyNIbl HEOOXOAUMO BHIOMPATH MApKy CTaIM HE TOJIBKO UCXOIA U3 MOKa3aresei
MPOYHOCTH OCHOBHOTO META/IA, HO M € VYUYETOM BO3MOKHOCTH MOJYyUEHUS
HEOOXOOUMBIX CTAOMIIBHBIX MEXAHHYECKHMX CBOMCTB CBApHBIX COCOVUHECHHMH B
YCIOBHSX MPOU3BOJACTBA JAHHOTO KOHKPETHOrO H3JENMsS U MOJHOH peanu3auuu
STUX CBOWCTB NMpHU paboTe KOHCTPYKLMIA.
B HEKOTOPBIX COydYasdx paspyLICHUS NPOUCXOIAT BCICACTBHE KOHLIEHTPALUH
HAMPSHDKEHUI, TIOABNEHUS 3HAYUTENBHBIX MO BEIUYMHE OCTATOUHBIX CBAPOUHBIX
HANPSYKEHUH M CHIDKEHHA IUIACTHUYHOCTH METAIa. 2TH (aKTOPEl MPOSBISIOTCS
CUJIBHEE B PE3YJbTaTe KOHCTPYKTMBHBIX HEJOCTATKOB, HEMPABUIIBHOTO BHIOOpA
MaTEPUAIOB 1J11 CBAPHBIX MU3IEJHH, CIIOCOOOB CBAPKU U TEXHOIOTUM. Hage)KHOCTD
H JIOJrOBEUHOCTh CBAPHBIX COSAMHEHWH JO/KHBI SBISTBCA OCHOBHEIMH M
[JIABHBIMU KPUTEPHSAMH IIPU BBIOOPE MAPKU CTAIM U CMOCOOOB M3rOTOBICHUA
CBapHBIX HM3OeIuil. B pame cnydaeB okaspiBaeTca Oosiee LeIeco0dpasHbIM BEIOOP
MEHEE TIPOYHON CTanM, C MEHBIIUM COACP:KAHUEM VYIJIEpoaa, HO OoJee
TEXHOJOTHYHOHN npu cBapke. Coneprkanue yriepoga donee 0,30% crmocoOCTBYET
CKJIOHHOCTHU CTaJIe! K TEPErPeBy U 3aKAIKe, 00Pa30BAHUIO TOPSYUX U XOIOJHBIX
TPEIUHH B CBAPHOM COCAMHEHHUI M IOp B METALIE WBa. i IpeaynpesKacHus
ATHX SBJICHUH HEOOXOAUMBI YCIOKHSIOIIUE TEXHOMOTUYECKUE MPOLECC Onepaliu
NOJOTPEBA MPH CBAPKE H TEPMOOOPADOTKH MOCIIE CBAPKH.

3. UTo HA3BIBACTCA NMEKTPUYSCKOH AYyTrOM?



DJeKTpHYeCKAA CBAPOYHAS Ayra — 3TO [UIMTEIbHBINA SICKTPUUCCKUM pa3psi B
IIasMe, KOTopasd MPEeaCTaBIACT COOOH CMeCh MOHM3MPOBAHHBIX TAa30B U I1apOB
KOMITOHEHTOB 3aIlUTHOI aTMOC(hEepBl, MPHCATOUYHOTO U OCHOBHOTO METAJIIA.

Hyra noiayyuiia cBO€ Ha3BAHUE OT XaPaKTEPHOH (POPMBI, KOTOPYIO OHA IPUHUMACT
MpH TOPEHHUM MEXKAY [ABYMS TOPH3OHTAIBHO PACTIOIOKEHHBIMU 3lEKTPOJAMU;
HAarpeThie Tra3bl CTPEMATCA MNOAHATBCA BBEPX W OTOT JICKTPUUSCKUI paspsm

U3rudaeTcs, npuHuMas GopMy apku UiId JyTd.
YeornbHsble 3r1ekmpoods!

3nekmpuyeckas Oyza
(Oyzoeo0l pa3psad)

L) LA

CmoYHUK
numanus

C npaxkTHuecKOH TOYKH 3peHHsl AYry MOXHO paccMaTpuBarh Kak Ta30BHIN
MPOBOIHKK, KOTOPBIA MPEOOPasyeT 3MEKTPUUYECKYIO JHEPIHIO B TEIUIOBYHO. OHa
00ecrneYrBaeT BBICOKYK) MHTEHCHBHOCTH HArpeBa M JIETKO  YOPaBIsieMa
MOCPEACTBOM JIEKTPHYECKHUX [TAPAMETPOB.

OOLIeH XapaKTEPUCTUKOMN T'a30B ABJIAETCA TO, UTO OHU B HOPMAJIBHBIX YCIIOBUAX HE
ABJISIOTCSl MPOBOJHUKAMH 3JIEKTPUYECKOro TOKAa. OnHaxo, nMpu OIaronpUsTHLIX
YCIOBHAX (BBICOKAs TEMIEPATypa M HAJIMYUE BHELUHETO YIEKTPHUYECKOTO MO
BBICOKOH HANpsKEHHOCTH) Trazbl MOTYT HOHU3UPOBATECS, T.€. WX aTOMbl WU
MOJIEKY/IBl MOTYT OCBOOOXKIATH WIIM, WIS JEKTPOOTPULATEIBHEIX 3JIEMEHTOB
HAOOOPOT, 3axBaThklBaThb  MIEKTPOHBI, IPEBPAIlAsICh  COOTBETCTBEHHO B
[IOJIOKUTENBHBIE WIIM OTPHLATE/IBHEIC HOHEBL. bnaromaps 3TUM HW3MEHEHUAM a3kl
[IEPEXOOAT B YETBEPTOE COCTOSHUE BEIUECTBA HA3BIBAEMOro IUIA3MOMN, KOTOpas
ABJIAETCS JJIEKTPONPOBOIHOM.

4. Mepsl MO CHATUK CBAPOYHBIX HANPSKEHMA W YCTPAHEHUK) OCTATOYHBIX
aedopMaLmid.

Ecin Mepel npegoTBpallieHUs 00pa3OoBaHUA CBAPOYHBIX HANPSDKCHUH U
nedopMauiii  OKa3BIBAKOTCS HEOOCTATOYHBIMH, IOSBISCTCS HEOOXOAUMOCTH B
YCTpaHEHUHU (CHATUY ) BO3HUKIIUX HATIPSOHKEHUH U nedopManuil.

CHsSiTHE CBApOYHBLIX HANpPS/KeHHH myTeM TepmMooGpaboTkH. 4 MOIHOro
CHSTHUS HAIPsDKCHUH CBAapHBIE COSIMHEHUS MOABEPrarT TepMoodpadotke. C 3Toid
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LCIBIO MPH CBapPKe YIVIEPOAUCTHIX KOHCTPYKUMOHHBIX CTICH MPOBOAAT OOLIMIA
BBICOKMH OTIYCK KOHCTPYKUMH (HarpeB oo 630 - 650°C ¢ BbIACPXKKOIH NpU 3TOi
TEMIEPATYPE B TEUYEHUE 2- 3 MHUH Ha 1 MM TOMIUHBL MeTalIa). OxnakIeHue
OODKHO OBITh MEAJIEHHBIM AJIA TOTO, YTOOBI MPU €ro MPOXOKOCHUM CHOBA HE
BO3HUKJIM HanpsDKCHUA. PekuM  OXJN@KIEHUs B OCHOBHOM  3aBUCUT  OT
XUMHYECKOTO cocTara crTanmd. YeM Oonblie  cOOepKaHUE  3JIEMEHTOB,
CMOCOOCTBYIOIIMX 3aKaAJIKE, TEM MEHBIIE JOJIKHA OBITh CKOPOCTh OXJIAKIEHUS. Bo
MHOTHX Cy4asx OeTallb OXJaKIAT A0 TeMmueparypsl 300°C ¢ meyrto, a 3aTeéM Ha
CIIOKOMHOM BO3OVXE.
[Tpy BBICOKOM OTIYCKE CBAPOUHBIE HAMIPSDKEHU S CHUMAKTCS BCIEACTBUE TOTO, UTO
npu Temnepatype 600°C npenen TeKyuecTH MeTauia OJIM30K K HYJI0 U Marepual
MPAaKTHYECKH HE OKa3blBAST COMPOTUBICHUS TMUIACTUUECKOH aAedopMmalyiu, B
NpoLecce KOTOPOM IIPOMCXOOWT peENaKkcalus CBapoOuyHBIX HanpsoxeHuil. [lpu
Temneparype otnycka 600 - 620°C HaOMOOAeTCs HEKOTOPOE OXPYMUUBAHUE
METAIA, MOPOr XJIADHOJIOMKOCTH MEPEMEILACTCS B CTOPOHY IIOJIOKHTE/IBHBIX
Temneparyp. OcoOEHHO 3TO IPOMBIACTCS HA CTAIAX, COASPHKALLMX BaHAIWIA.
CHmwkeHMe TeMmepaTypsl otnycka 10 550 - 560°C ycTpaHsAeT yKa3aHHBIHA
HEOOCTATOK.
B pane ciydaeB MOKHO OrPaHHUUATECS BEICOKUM OTIIYCKOM OTIEIBHBIX 3JIEMEHTOB
KOHCTPYKUHMH. Tak, MpH U3rOTORIEHUH CPEPUUESCKUX PE3CPBYAPOB M1 XPaHCHUA
PasIMuHBIX TPOAYKTOB OrPAHHYHBAKOTCS TOMABKO OTHYCKOM JIEMECTKOB C
NPUBAPEHHBIMU JIOKaMH. OTNYCK OTACIBHBIX Y3JIOB IMPUMEHSIOT TAKKE MPH
M3rOTOBJIEHUH CBAPHBIX PaM TEJIEKECK BAOHOB M JIOKOMOTHBOB. Takue omepauuu
3HAUUTETBHO IIPOILE, YEM OTIYCK BCEH KOHCTPYKUMU, M, KaK MOKa3aa OIBIT,
obecneynBaoT TpEdYEMYI0 SKCILTYaTAHOHHYIO HAACKHOCTD.
BRICOKHH OTIIYCK SB/IAETCS AOPOToH Onepauueii, yUIMHAIOWIEH TEXHOIOTHUECKUM
NPOLECC U3MOTOBICHAA KOHCTPYKLUHH, H €T0 CIICAYET MPUMEHATE B JEHCTBUTEIBHO
HEOOXOMUMBIX ciydasx. Ecnu Mexanudeckas o0padoTKa MPOBOIMTCS Ha ACTANH,
HE MPOLICAIICH OTIIYCKA, TO B CBA3M C MIEPEPACNIPEACTICHHEM HANPAKCHUA MOXKET
NPOM30WTH HM3MEHEHHE €€ pa3MepoB. B OOJBLIMHCTBE CIy4YacB MNpPH CBapke
M3JIENUl U3 CTald C MOBBIILIEHHBIM COACPKAHHEM VYIJIEPOJa U JETHPYIOLIUX
JJIEMEHTOB MO)XHO OlPAaHWYHUTECA TOJBKO [PEIBAPUTEIBHEIM MECTHBIM HIIH
OOIIMM NOJOTPEBOM U HE MPOBOAUTS NOCAEAYOUIEH TepMOOOpaloTKY.
TepmonacTuyecKHii MeTOA CHATHS HaNpsOKeHWid. MeToax OCHOBaH Ha
CO3JTaHUM TUTACTUUECKUX Ae(opMaliiii B 30HE IIBA, YTO OCYIIECTBISECTCA IYTEM
HarpeBa CMEKHBIX CO LIBOM YYAaCTKOB OCHOBHOTO METAJLIA.
IIpu >TOM OocTHUTraeTcss TOT K€ 3PQEKT, YTO W TPU PaCTHKEHHUHM BHEILIHUMU
ciiiaMu. CHATHE HAIIPSHKEHUH NOCTUIASTCS TOJBKO NPU TIATENBHON PEryaupoBKe
MCTOYHWKA HATPEBA U OIIPEACIICHHON CKOPOCTH NMEPEMELLICHHA €0 BAOJB LIBA.



CHsiTHe CBapOMHBLIX HANpPsSDKeHHIT ¢ MOMOIIBK  APrOHHO-AYTOBOKH
oOopadorku. OOHOH M3 MEP CHATHA CBAPOYHBIX HANPSDKCHUN  SIBJIACTCA
pacIUIaBIeHHE y4acTKa Mepexoia OT 1IBA K OCHOBHOMY METAUTY HEMIABAUIMMCS
JIIEKTPOOOM B aproHe. IIpM 3TOM HapyllaeTcss DPaBHOBECHE BHYTPEHHUX CHUII
HalpsDKEHHOrO  MOJiA  BCNIEACTBHE TMEPEX0Ja 4YacTH MeTaula B OKHIKOE H
IUIACTHYECKOE  COCTOSHME.  ECTECTBEHHO, YTO  NPH  KPUCTAUIM3AUUH
PaclaBieHHOrO MeTaina OyAyT BHOBB BO3HUKATh HAMPSUKEHUS, OJHAKO OHU
CPAaBHHUTENBHO MANBl, TAK KaK KOJHMUYECTBO 3TOr0 METAIA BO MHOIO pa3 MEHBLLIE,
uyeM METalIA IWBA. PacninapneHne HEOOIBILIOrO KOIMHYECTBA OCHOBHOIO METAIUIA U
MeTa/ula IIBa IIPUBOAUT K YMEHBIICHUIO HaNpsbkeHUi Ha 60 - 70%. [TonyvyaeMblit
MPH 5TOM IUIABHBIA IIEPEX0] OT IIBA K OCHOBHOMY METALIY CHOCOOCTBYET
3HAYUTEIBHOMY MOBBILIEHUIO NPOYHOCTH CBAPHBIX COSAMHEHUHN MPU IEPEMEHHBIX
Harpyskax (puc. 1.)
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Puc. 1. Kpuswie gwinocaugocmu cedpruux obpazyos uz cmaiu 10026 ¢
Haraaorayy: 1 - wiest onaasienst; 2 - uiesl He 0OpaboOmanel

CHsiTHEe CBApOYHBIX HANPSAKEHUH NYTeM MNPOKOBKH MeTA/LIa IIBA U
OKOJIOIIOBHOH 30HbI. CBAapOYHBIE HANDAXKEHHS MOTYT OBITH CHATEI [OYTH
MONHOCTBIO, €CAM B IIBE H OKOJOIIOBHOH 30HE €O3JaTh JAOMOJHHUTENBHEIE
IIACTHYECKHE Ae(opMalli. 3TO JOCTUraeTcs MPOKOBKOH IIBOB. [IpoKOBKY
NPOU3BOAAT B MPOLECCE OCTHIBAHMA MeTalia IpH Temieparypax 450°C v Bbile
mbo ot 150°C wm Hwke. B mHTepBane temnepatyp 400 - 200°C B c¢Ba3u ¢
MOHIDKEHHON MJIACTUYHOCTBIO METALIA NIPH €€ TIPOKOBKE BO3MOKHO 00pa30BaHHE
HaapbiBOB. CIELUANBHBIA HAarpeB CBApPHOTO COCAVHEHHUS Il BBLIMOIHEHUS
MPOKOBKH, KAK MNPABUJIO, HE TpeOyeTcA. YIapel HAHOCAT BPYYHYK) MOJIOTKOM
Maccoil 0,6 - 1,2 xr ¢ 3akpyrieHHbIM OOMKOM MM MHEBMATUUECKUM MOJIOTKOM ¢
HeOOIBIINM yCeuIueM. TIpH MHOTOCIOWHON CBAapKe MPOKOBBIBAIOT KAKIBIA CIIOMH,
38 HCKJIKYEHHUEM IIEPBOTO, B KOTOPOM OT ydapa MOTYT BO3HUKHYTE TPELLUMHEL
DTOT NpUEM NPUMEHAKT I CHATUS HANPSDKEHMM MpH 3aBapke TPELMH M



3aMBIKAIOIIMX LIBOB B JKECTKUX KOHCTPYKUMAX. [IpOKOBKA CBAPHOTO COCIMHEHUS
TAK)KE CMOCOOCTRYET MOBBLILUCHUIO YCTATOCTHOM MPOYHOCTH KOHCTPYKLIMH.

CHsiTHE CBAPOYHBIX HANPSUKEHHMiI MyTeM HATPY/KeHHs KOHCTPYKLHH 10

HANPSUKeHHHA, PaBHBIX Npegeay TeKVYecTH MeTrawnia. DPpdexkTuBHONH Mepoii
CHATUS CBApPOYHBIX HAMPXKEHHM B  KOHCTPYKIMAX, M3TOTOBISAEMBIX U3
HE3aKTHBAIOILIMXCA CTANCH, ABMACTCA BO3ACHCTBUE HA CBAPHYK) KOHCTPYKLMEO
BHEILHUX CHWJI, OT KOTOPBIX B HEHl BO3SHUKAKT HANPSOHKEHUS, PABHBIE MPEaey
TEKY4ECTH MeTaa. Harpy)KeHne KOHCTPYKUUH OOJDKHO OBITH CTATHUSCKHM H
NPOBOAUTECSA B YCJIOBHAX, KOTAA META/UT HAXOOUTCS B MUIACTUYECKOM COCTOSHHUH
(IIpH MOJIOKUTENIBHON TeMmepatype). Takoil METON CHATHS HampsoKeHHi 0codo
CNeOyeT PEKOMEHOOBATh IJS KOHCTPYKUMIA, padOTaromuX B TAKEIBIX YCIOBUAX
SKCIUIyaTaluuH (HU3KHE TEMNEPATYPhl, OONMBUIME CKOPOCTH MIPUIIOKEHUS HATPY30K)
nepen BBOAOM HX B paboTy.
Ecnu B nepBeIfi NEPHOA 3KCITyaTALMK KOHCTPYKIMS padoTaeT B YCIOBUSAX, KOrIa
METAJUT HAXOAUTCA B MJIACTHUCCKOM COCTOSIHUM, MPOUCXOAUT CMATYEHHE OCTPOTEI
KOHLIEHTPaTOPOB HANPSHKCHUA. [IpH 3TOM CBAPOYHBIE HAIPSDKECHUS HE MOBIIMSAIOT
Ha CTaTUYECKYH) TMPOYHOCTh KOHCTPYKUMM TMPH TKENBIX  VCIOBUSX €€
SKCIUIyaTauuM. [IpH CHATHM HANPAKEHHUH STUM CIOCOOOM HE BCE JJIEMEHTEHI
KOHCTPYKUMH MOTYT OBITh Harpy>keHbl A0 Mpeaena Tekydectu. [loatomy
HANIPSOKEHUS CHUMAKOTCS TOJIBKO B JJIEMEHTAaX, Hauboyiee HArpysKCHHBIX OT
MPUIAraeMbIX Harpy3o0kK, B OCTaJbHBIX, HAMPUMEP B YUACTKAX ¢ MPUBAPECHHBIMH
pebpamu, dIaHLIAMH H T.11., OHU OCTAKTCS NOYUTH 0€3 U3MEHEHMUIA.

HarpyxeHune A0 npemena TEKy4eCTH KOHCTPYKUME, P CBApKE KOTOPBIX
BO3MOKHO  00pasoBaHHE MaJ0 IUTACTUYHBIX  3aKAJTOYHBIX  CTPYKTYpP B
OKOJIOLIOBHOM 30HE, HE IPHUBOAHUT K CHATHK) CBAPOYHBIX HANPsDKCHUi. B 3TOoM
CJIy4ac CBAPOYHBIC HAMPSKEHUA MOTYT OBITh CHATHI TOJBKO BBICOKHUM OTIMYCKOM.
BBINONHEH pAd HCCACOOBATEIBCKAX padOT MO YMEHBIUCHHIO JIHOO MOJHOMY
YCTPAHEHUIO CBAPOUHBIX HATIPSHKEHUH MPU MOMOILM YIBTPa3ByKa.

Ycerpanenne aegopMauiy nyreM TePMHYECKON nNpaBKu. [Ipy TEPMUYECKOH
NpPaBKE HArpeB MPOMU3BOLAT TA30KUCIOPOJHBIM TUIAMEHEM JIMOO 3IEKTPUYECKOM
Jyroil HEMNaBsIIMMCA 3IeKTPOJOM. TemmepaTtypa HarpeBa Ae(QpOpMUPOBAHHOTO
yyacTKa MpH TEPMHYECKOM mpaBke cocTaBideT 750 - 850° C. HarpeTnlit yuacTok
CTPEMUTCS PACIUUPUTHCS, OJHAKO OKPYXKAIIUN €ro  XOJOAHBIM METaml
OIrPAHHYMBACT BO3MOXXHOCTh PAaCIUMPCHHUA, B PE3YJIbTATE UYEro BO3HUKAKOT
miacTudeckue  aedopMmanvu  okatud.  [locae  OXJ@KACHUS — JIMHEHHBIE
pPa3Mepbl HArPETOIO YYacTKa YMEHBIIAKTCA, YTO MPUBOJUT K YMEHBIICHUIO WIIH
MOJHOMY YCTPaHEHHUIO aehopMauii.

Ha puc. 2, « nokazassl aepopMUpOBaHHas 0anka ¢ TPUBAPEHHBIMU KOCBIHKAMU
M MECTa, IOMUICKALINE HarpeBy Ipd IpaBke. Eciu Oalka TaBpOBOrO CCYCHMS



neopMUpPYETCS TIOC/IE CBAPKH B CTOPOHY MOSCA, TO PEKOMEHIYETCS TIPaBUTH €€,
KaK IIOKa3aHO Ha PUC. 2, 6, U HArPEBaThk P YYACTKOB €aMOro mosica. B npakTtuke
yacTo HaOMIoJaeTcs clokHas AeopMmanusi CTeHKH M mosca (puc. 2, 6). Js
YCTPAHEHHUS TaKkOW AePOpMaUiu IIPOM3BOAAT HATPEB KAK BEPTHKAJIBHON CTEHKHU,
Tax W nosca.
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Puc. 2. Ilpaska Oehopriuposartoti maeposott OAIKU HUSPEBON (KPYICKANU U

ROIOCKAMU YRAZAHBI MECIA HUESPEBU): d - NPABKA NP BOCHYMOIl NOAKRE, O - NPUGKU
npU CIOXHCHOU Oeghopaiayult, 6 - NPABKA NP BbIRYKI0T HOIKE

Hnd mnpaBKM CBapHbIX KOHCTPYKUUA TpedyeTcsa ONpEeneieHHBI HAaBBIK.
[Io3TOMY, €CJIH B POU3BOACTBEHHBIX YCIOBUSAX HEM30EKHA PABKa KOHCTPYKLIUH,
TO JUIS BBIIOJIHEHUST TEPMHUYECKOH NpPaBKU HEOOXOIUMO CIEUMATIBHO 00VYaTh
pabdounx. B cinyyae gedopMaluMKd TOHKOTO JIMCTA, MPUBAPEHHOTO K MACCHBHOI
paMme, TpaBKY MOXKHO OCVYIUECTBJSTH MNYTEM HArpeBa B  CUMMETPUUYHO
PACIIOIOKEHHBIX TOYKAX € BBIMYKIOH CTOPOHEI JIMCTa. Harpes ciieayeT HAYMHATD
OT LIEHTPA BBITYKIOCTH.

Ycerpanenne aepopManui NyTeM MEXaHHMYECKOH NpaBku. 1A ycTpaHeHus
nedopMali MEXaHHYECKYIO MIPABKY MOYKHO OCYILECTBISATH HA MpEccax WIK IMPH
TOJILIMHE METAIIA A0 3 MM BPYUHYK) VAapaMU MOJIOTKA. JTOT BUJ IIPABKH MEHEE
HeaecoodpaseH, dYeM TEPMUYECKas TIIPaBKa, M €ro IPUMEHEHUE CIeOyeT
orpaHuuuBaTte. [Ipy MexaHu4eckod mpaBke 0OpasyeTcs MECTHBIM Hakien,
MOBBILIAKOLIWA IIpeaes TEeKydecTH MeTauia. [lmacTudeckue CBOWCTBA MeTauia
PE3KO CHIXKAOTCA, OCOOCHHO Yy KUMSIUEH cTanu. Bhi3piBacMas HaKIENoM
HCOOHOPOOHOCTh MEXAHHYECKMX CBOMCTB CKAa3bIBAETCA OTPULATEIBHO HA
CTATHYECKON MPOYHOCTH KOHCTPYKUMHM W IIPU JKCIUTYaTAUWMH KOHCTPYKLHH MMOX
NEePEMEHHBIMU HArpy3KaMHu.

5. Mepsl 6e30nacHOCTH TpU pabOTE HA BRICOTE.
K pabGotaM Ha BBICOTE OTHOCATCS palOTEl, IPU KOTOPBIX CYIUECTBYIOT PUCKH,

CBA3aHHBIC ¢ BO3MOKHBIM IMaJe¢HUEM pabOOTHHMKA ¢ BBHICOTH 1,8 M u Sonee, B TOM
Yucse:



- MU OCYLUCCTBJICHUH PAOOTHUKOM IIOABEMA HA BEICOTY 00JIee 5 M, MJIM CIYCKa C
BBICOTHI 0OJ€E 5 M MO JIECTHULE, YroJd HAKIOHA KOTOPOl K TOPU30HTAJIBHOM
MOBEPXHOCTU COCTABIIAET DoNee 757,

- MpH NOpoBeAcHUH padoT Ha IUIOLIAAKAX HA pACCTOSHUM OHMKE 2 M OT
HEOTPaKACHHBIX MEpEnanoB Mo BbICOTE Oonee 1,8 M, a Tak Ke, €CNU BHICOTA
3ALUMTHOTO OTPOKACHHA OTUX ILIOIIAL0K MEHee 1,1 M;

- CYIIECTBYIOT PUCKH, CBSI3aHHBIE ¢ BO3MOKHBIM MAACHHUEM PaOOTHUKA C BBICOTHI
1,8 M, ecnm paboTra nNpOBOAMTCS HAJ MAIMHAMM IWIM MEXAHH3MaMH,
MOBEPXHOCTBK) JKHAKOCTH, WM CBINYYUX MEIKOAMCIICPCHBIX MATEPHAJIOB,
BBICTYITAKIIMMY MPEIMETAMHU.

B 3aBMCHMOCTH OT YCJIOBHH NMPOU3BOACTBA BCE PadOThI HA BEICOTE ACTATCSA HA:

- paloThl HA BBICOTE ¢ MPUMEHEHUEM CPEACTB NMOAMAUIMBAHUS (HAIpUMeEp: Jeca,
MOOMOCTKH, BBILIKH, JIFOJIBKH, JIECTHULEI W OPYTUE CPEACTBA MOAMALUMBAHUA ), 4
Tak K€ padOTHl, BBIIOJHACMBIC HA IUIOIIAAKAX € 3aLUUTHBIMU OTrpaKICHUAMU
BbICOTOM 1,1 M 1 Oonee;

- paboThl 0€3 IPUMEHEHHUA CPEICTB NOAMALLNBAHMS, BBIIIOJIHACMBIE HA BBEICOTE 5
M 1 Oonee, a Tak ke palOThl, BBIMQJIHAEMBIE HA PACCTOSHUM MEHeEe 2 M OT
HEOTPaXKACHHBIX NMEPENAAoB Mo BeICOTE OOJiee 5 M Ha IUIOWIAAKAX [IPH OTCYTCTBHH
3AIIMTHBIX  OTPpakAeHHM 7nud0 NOpU  BBICOTE 3AIMTHBIX  OTPAXKICHUN
cocTapigwomei meraee 1,1 M.

PaloTHUKY n0onMyCcKaTes K padOTe HA BBICOTE MOCIIE TIPOBEACHUS:

- o0yueHHa ¥ NPOBEPKH 3HAHMM TpeOoBaHUI OXpaHBl Tpyda ([IOPSOOK 00ydYeHUS
Mo OXpaHe TpyAa M NPOBEPKH 3HAaHUi TpeOOBaHWIT OXpaHBl TpyZa pabOTHUKOB
OpraHusaliMii, YTBEPKACHHBI  MOCTaHOBNeHMEM MuHntpyna Poccuun u
MunobpazoBanus Poccun ot 13 sguBapsa 2003 1. Nel/29(3apeructpupoBad
Musnrctom Poccuu 12 derpans 2003 1., peructpaunonHeiii Ne 4209));

-00yueHns O€30NacHBIM METOJaM H IIPUEMaM BBHITIOJHEHUA padoT Ha BEICOTE.

K pafote Ha BBICOTE AOMYCKAKTCH JNULA, JOCTUTIIME BO3PAcTa BOCEMHAILIATH
JNeT.

PaBOTHUKM, BBIIOJHAOWINE pPAbOTBI HA BBICOTE, B COOTBETCTBHU C
JACHCTBYIOLIMM  3aKOHOJATENBLCTBOM  JO/DKHBI  MPOXOAUTH  00A3aTEIBHBIE
NPEIBAPUTEIBHEIC (TIPU NOCTYIUICHUU Ha padoTy) U NEPUOAMUECKUE MEAULIMHCKHE
OCMOTPBI.

PaBOTHUKM,  BBINOJHAKILIKE padOTBl HA  BBICOTE, OODKHBI — HUMETH
KBATH(PUKALIUIO, COOTBETCTBYIOLUYH) XapaKTEPy BBINOJHAEMBIX PadoT. YPOBEHb
KBATU(pHKALMK  NOATBEPKAACTCA  OOKYMEHTOM O  Npo(eccHOHATBHOM
oOpa3oBaHuu (00y4YEeHHH ) U (WIH) O KBATA(PUKALIHH.

He nonyckaeTest BHIIOJHEHUE paldOT Ha BBICOTE:

a) B OTKPBITBIX MECTAaX IIPH CKOPOCTH BO3AYIIHOIO IMOTOKA (BeTpa) 15 M/c u Botee;



0) Ipu rpo3e WIM TYMaHe, HCKIIOYAKOIIEM BUAMMOCTD B npeaenax ¢hpoHTta pador,
a TaKKe MpH rojofieae ¢ odJICOeHEIBIX KOHCTPYKIMI W B Cllydasix HapacTaHus
CTEHKU rojIofie[ia Ha MpoBodaX, 00OpPYIOBAHUU, MHKEHEPHBIX KOHCTPYKUMAX (B
TOM YHCJIE OTIOPAX JHHHUH WIEKTPONEpeJayun ), ASPEBEAX;

B) NpU MOHT&KE (AEMOHTaXe) KOHCTPYKIMH ¢ OONbIIOH NapyCHOCTBIO MpH
ckopocTH Betpa 10 m/c u Honee.

BIJIET Ne7.
1. CyLIHOCTD BO3OYLUHO-AYTOBOM CTPOKKH METAIOB U 0OJACTH NPUMEHEHHUS.

[Ipouecc BO3OYIIHO-AYTOBOH CTPOXKKH OYEHBb BPEAHBIM MPOUECC ¢ OONBLINM
BBIICICHHUEM BPEAHBIX  adpo3oaeil.  Bo  usdexxaHue  pacnpoCTpaHEHMs
MEJIKOAMUCIEPCHOM MBLIM W a3po30sicit, o0pasyloleiics B pe3yibTaTe yIJaJICHUs
pacIUIaBIEHHOTO0  MeTala  CTpyed  CKartore  BO3AyXa, B OKpPYXarolluee
NPOCTPAHCTBO LeXa. PaboTbl OOMKHBI MPOU3BOAUTECA HA  CIICLUAIBHBIX
yuyacTkax. CTeHBI CEKUMHA YYacTKa JODKHBI OBITh 3BYKA U CBETOHENPOHULIAEMBIMH
U3  CICUMATBHOTO TPYJHOBO3IOPAEMOro  Marepyalia.  YUYacTOK  JOJ/DKEH
00A3aTENBHO UMETh MECTHYIO BBITS)KHYEO BEHTHJISALIUIO.

ITopsanok paboTHI:

- YCTaHOBUTHb OTIMBKY (OTJIMBKM) B YCTOHYMBOE IIOJOKCHUE M yHAOOHOE
JUIS PE3KU MOJIOKEHHE Tak, YTOObl O00ECNEYUTH HOPMAIBHBIE IIPOXOABI MEXIY
OTJIMBKAMH M CTCHKAMH YCTPOHCTBA. BBUIET IEKTpOIa NMpPH pe3Ke OODKECH OBITH
60-250 MM.
- CTposkka Oe(PEKTHOrO MECTa MPOU3BOIMUTHCS NMOCHOHO. TommuHa Cpe3aeMoro
34 OOMH IIPOXOJ METANIA 3aBUCHUT OT CWIBL TOKA W CKOPOCTH PE3KH.
MakcUManbHBIl  CTIOH METa/lIa, CPe3aeMoro 3a OAUH MPOXOd, HE JOKEH
NPEBLILIATE TOJIIMHBI 3IEKTpoaa, T.e. 15 Mmm. [Ipu 3T0M HEOOXOOMMO CIECIUTE 3a
HAaK/IOHOM JJIEKTPOJA K IMOBEPXHOCTH U TOJIIMHOH CPe3aeMoro ¢ios MeTania.
YTOJI HAKJIOHA IIPH PE3KE CJI0A TOMLIUAHONW 3-15 MM OTHOCHUTENBHO MOBEPXHOCTU
OTJIMBKH cocTaBisaeT 30-60°, npu pe3ke TOHKUX CI0CB 3-5 MM - YroJl HaKiIoHa 15-
30°. B npouecce pe3ku NOMICPKUBATHL KOPOTKYKO IYIY, OCYIUECTBIISIS JIEMKOE
KacaHHe WICKTPOAOM OTJIMBKHU. i obOecrneueHus MOCIEOYIOWEH KaueCTBEHHOM
3aBapKH CYMMAapPHBII yroa paszenky BeIOPaHHOrO AeeKkTa AOJDKEH ObITh HE MEHEE
60° CBo Bcex HampaBineHusx. Kpasd pa3saenku, HE JOJDKHBI HMETb OCTPBIX
yrnoB. [Iocne kakmoro mnpoxoaa [JHO BBIOOPKHM OCMATPUBAETCS € UENBIO
OOHApPY)KEHHS OCTaBLUKMXCA AC(HEKTOB, TMOCIE 4Yero, NpH HEOOXOIHMOCTH,
BBITIOJTHACTCSA CJIe Iy FOLLU T IIPOXOL.
- KOHTpOns MOAHOTH yAaieHUs Ne(EKTa BBIMOIHAETCS BU3YATBHBIM OCMOTPOM.


http://nt-welding.ru/articles/svarochnye-aerozoli-ix-vliyanie-pri-svarke-i-sposoby-zashhity-ot-nix/

3areM OTJIMBKA ¢ BEIOpAHHBIM A€EKTOM OTNPABISIOTCS Ha MOCICIYIOUINE PaOOTHI
M0 TEXHOJIOTMUECKOMY npouecey (LuhoBKa, TpaBlICHUE, 3aBapKa, T 1. ).

K ocHoBHEIM negextam oOpaszyrommmcs npu BJIP oTHocATCA 3apessl B Tee
OTJIMBKM, IIOSABJAIOLICECA B PE3YAbTATE MO CKOPOCTH ABMIKEHUS JJICKTPOAa
HJIH €r0 OCTAHOBKH B MPOLECCE PE3KMU.

K padoram no BJ/IP pomyckaroTes nuua He MOuoke 18 jeT, mpoueamne
CreLHaIbHOE 00yUeHHe, CAABIIME TEX. 3K3aMEH U HUMEIOUINE YIOCTOBEPEHHUE Ha
npaBo npouspoacta pador no B/IP. Paboraromme Ha ydacTku BJIP OOIDKHEI
MMETh KBATH(PUKALHOHHYIO rpynny He Huxe 1.

2. Kak cBapuBaroTcs LWIBB Pa3IMUYHONA IPOTAKEHHOCTH M TOILLMHEI?

CpapHBIC LUBBI MO MNPOTHKEHHOCTH AEHAT HA TpU Ipymmbl. [IPpOTSIKEHHOCTD
CBapHBIX IIBOB HMEET GOJIBIIOE 3HAYCHUE AJIs1 BBIOOpA MOPAAKA UX BHIMTOJTHEHHUSL.

KopoTkue IBBI CBapuBalOT CnocobOM «HA MPOXOO», T. €. HENPEepPbIBHBIM
OBIDKCHUEM IOYTH OT OJHOTO KOHLA LIBA K APYTOMY B OJZHOM HampaeiacHuu. [Ipu
MHOTOCJIOHHON  CBapke KaKIbli MOCASAYHIIMH CJIOH HAKIAAbIBAKT B
HAIIPABJICHHH, NPOTHBOIIOIOKHOM MPEABIAYILIEMY.

[ITBbl cpenHed [UIMHBI CBAPUBAKOT OT CEPEIMHBI 1IBA K KpasM, JHO0
OOpaTHOCTYIIEHYATHIM CIIOCOOOM. Takoi MOPAIOK HAJTOKEHHUS LUIBOB YMEHBLIACT
BHYTPESHHHE HampshkeHus W aedopmanuu. JlepopManuu, BO3HUKAKIIKME MPH
HATOKCHHU OBYX COCEOHHX KOPOTKMX IUBOB, HMEKT MPOTUBOMOIOKHOE
HAIIPaBJICHHE.

OOpaTHOCTYNIEHYATHIN CHOCOO CBAPKU 3aK/IKOYAETCSl B TOM, UTO BECh LIOB
pa3duBaroT Ha yyacTkd miMHOM 200—300 MM (ctynmenu). JuuHY yuacTka
BBIOMPAIOT Takod, 4TOOBI MPOBECTH CBAPKY LEIBIM YHCIOM 3I€KTpoaoB. [lpu
CBapKe TOHKOI'O METAIJIA YYACTKH OEJIAKOT KOpoUe, Mpu CBapke 0oJiee TONCTOro —
anuHHee. CBapKy KaKIOTO y4yacTKa (CTYMEHHW) BEAYT B HAMPaBICHUH, O0PATHOM
oOIIEMy HAIpaBIeHHIO CBApKU. OOpaTHOCTYIEHUYATEIH CIIOCOO CBApPKH HMEET
HECKOJIBKO Pa3HOBHIHOCTEH. [TBbI CpEeOHER  UIMHBI CBApUBAOT
00paTHOCTYIEHYATHIM CIOCO0OM OT OJHOrO KOHIA I1Ba K apyromy. Capka
K&KIOH CTYNMEHW MPOU3BOAMUTCA B HANPABICHUH NPEOBIIYIIETO CBAPEHHOTO
yuacTKa TakuM OOpa3OM, YTO KOHEl KOKIOH CTYNMEHM CBAPUBAKT ¢ HAYATIOM
NPEOBIAYILIEH.

[ITebl GONBILIOH MPOTAKEHHOCTH CBAPUBANOT OOPATHOCTYIEHYATHIM CMOCOOOM
OT CEepeOMHBl K KpasgM. EciuM CBapkKy BBIMOJHSECT OJWH CBAapIUMK, TO OH
HAK/IaOBIBACT WIBBI B OUCPEIHOCTH, MOKA3aHHOM Ha puc. | B.
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Puc. 1. CBapka LIBOB pazIM4YHON NPOTKEHHOCTH:

a — OT CePEJIMHBI K KPasiM I11Ba; & — 00PATHO-CTYNEHYATEIM CMOCOOOM OT OJTHOIO
KOHLIA IIBA K APYTOMY; B, I — OOPAaTHO-CTYIIEHYATHIM CMIOCOOOM OT CEPEAUHBI K
KpasM 111Ba; T — 0OPATHO-CTYIIEHYATHIM CIIOCOOOM OT CEPEMHBI K KpasM I11Ba
Bpa3OUBKY.

Cnocod, mokas3aHHeIi HAa puc. 1 O, MPEAMOUTUTENEH, HA3BIBACTCA OH Tak:
OOpAaTHOCTYIIEHYATHIN CMOCOO CBAPKU OT CEPEAMHEI K KpasiM 111Ba Bpa3OUBKY. Eciau
CBAPKY BBIIIOJIHAKT IBA CBApIUMKA, TO OHHM HAKIAABIBAKOT LIBEI B QUEPEIHOCTH,
NnoKa3aHHOM Ha puc. 1 T.

IIpu cBapke OOpaTHOCTYIEHYATBHI cMOcOOOM MHOTOCIOWMHBIX ILBOB KOHLBI
Y4YaCTKOB (CTYNEHEH ) B CMEKHBIX CNIOSX HE JTO/DKHBI COBIAAATH, U UX HEOOXOAUMO
cABUrath Ha 15—20 MM, 3T0 Ae/aKT TOTOMY, YTO B TOYKAX HAUAIA U KOHIIA IBOB
Handoee BEPOATHO MOABJICHUE NE(PEKTOB (HEPOBAPOB, LIJIAKOBBIX BKJIFOUCHMUI ).
Kaxknplii  nocnenaymoommii  c¢noi  clieAyer  BBIMOJHATE B HANPABICHUH,
MPOTHBOIOIOKHOM IIPEABIIYIIEMY.

3. Kak o6o3HayaeTcs cRapka Ha YepTeKax?

CBapHBIE COCIUHEHWA MOrYT OBITH BUIAMMBIMM M HEBUIMMEIMU. Ecnu 1moB
HEBHUAWMBIA, TO OH MOKAa3bIBACTCA LITPUXOBOH JUHUCH. ECiM BHAUMBIA —
CIUIOITHONH NUHUEH. HeBUAMMBIM HA3BIBAKOT UIOB, KOTOPBIA PACMONOKEH ¢
0OpaTHOH! CTOPOHBI ACTANH, & BAOUMBIM — ILIOB HA JIMIEBOM MOBEPXHOCTU. Ecnu
IIIOB OMHOCTOPOHHUI U CBapKa MPOU3BOAUTCS UIBOM HABEPX, TO TAKOE COCTUHEHUE
TOE HA3BIBACTCA JHUUEBLIM. EC/IH OB ABYCTOPOHHUI, TO JIULECBBIM CUATAETCS TO
COEIMHEHHE, KOTOPoe OBLIO COEIaHO MEPBEIM. ECIM KPOMKU CUMMETPUYHBL, TO
nrodas U3 CTOPOH MOKET OBITh Ha3BaHA JNULEBOM.
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OIHOCTOPOHHSAA CTPENIKa MOKA3bIBaeT, rae JuHMS wwBa. Ha camoif crpenke
MOKET OBITEH CIEUUANIBHAS «MOJIKA», TJI€ YKA3bIBAETCSI BCIIOMOTATENbHBIA 3HAK UITH
OykBa o003HaueHHMA WBa. [ oe pacnonaraTb 0003HAUYCHHS — IIOJ «IIOJKOH» WK
Haa Helt? 3T Tak K€ 3aBUCUT OT THIA 1IRA. ECIH I0B HEBUAMM, TO MOA MOJIKOM,
M COOTBETCTBEHHO HAJl HEM, €CNY BUIUM.

BenomMorareabHbIe 3HAKH.

BcrnoMoraTenbHbIHA

OnucaHve LlloB BMAWMMbIA LlloB HEBMAWMbIH
3HaK
LWoE BEINOAHWTE MpK
I MOHTaXE M3Aenusa
(MOHTaMHbIA LWOB).
O LLios No 3aMKHYTO
HUHMWK.
: LUoE no HezaMKHyTOR |
TIMHMWK.
LLoB npepbIBMCTBIR C /
/ LIEMNHbIM /
DACNONOMEHWEM,
LoE NpepblBMCThIR C
2 LWEAXMETHBIM Z
DRCNONOKEHWEM,
Q CHATE BBINYKAOCTD WEA. e / e O
Hanabiesl ¥ HEPOBHOCTH

wea 0bpaboTath C
NA3EHbIM NEPEX0A0oM K /;
OCHOBHOMY MeTanmy.

[ToMumo CTPEJIOK OyKB MOTYT MCMOJIb30BAThC
BCIIOMOI'aTCIIBHEIC 3HAKH )14 O603Ha‘leHI/Ifl CBAPHLIX LIBOB. Huwxe BB MOXKETE
BHOCTh CTAHAAPTHYIO CTPYKTYPY VYCIOBHOTO O0O3HAYCHUS, €ro «CKENeT», Ha

KOTOPOM 3aT€M NOJIKHBI NOABUTHCA «MEIIIIBD B BUIC GYKB HJIH HHBIX 3HAKOB.



BcrnomoraTenbHele 3Haky
LIBa MO 3aMKHYTO TMHUM
1 MoHTakHoro wea:Q, M1

CTtaHfapTbl Ha TWMBl U KOH-
CTPYKTUBHbIE 3NEMEeHTbl LBOB
CBapHLIX coeUHeHUA

3Hak I\ 1 pasvep kateta co-
IMacHo cTaHOapTy Ha Tunbl 1
KOHCTPYKTMBHbIE  3MEMEHTHI
LUBOB GBapHbLIX COeOMHEHMI

[na npepLIBCTOrO LWBa — pas-
Mep AnuWHbl NpoBapuBaeMoro
yyacTka, 3HaKk [/ vnu Z v pas-
Mep Lara

Ana WBa KOHTaKTHOW ToYeyHON
CBapKku WM anekTposaknenoy-
HOFO — pasMep pacyeTHoro
AvameTpa TOYKW WK 3NeKTpo-
3aKnenku; 3Hak [ unn Z u pas
Mep Lara

/
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YenosHoe oboaHadeHne crnocoba BcnomorartenbHbie
CBapKy Mo cTtaHOgapTy Ha Tunbl U 3HaKn
KOHCTPYKTMBHbIE 3TIEMEHTHI LLIBOB
CBapHbIX—CcoeAUHeHWA (donycka-
emcs He yKkasbieams)

BykeBeHHo—-LMdbpoBoe obo3HaYe-
HWe LWBa Mo cTaHaapTy Ha TWMbl U
KOHCTPYKTWBHbIE 3NEMEHTHI LLIBOB
CBapHbIX COegUHEHWIA

K BCIOMOTaresbHBIM 3HAKAM OTHOCATCA OYyKBEHHO-UMCIIOBBIE KOMOWHALIMM,
KOTOPBIE COAEPKAT B ceOe HHPOPMALIUIO O THIIE IIBA U BUAE COCTUHEHUS. 3BYUHUT
JOBOJIBHO 3aIIyTAHHO, HO BOT HEOOUIBILON MpUMep: Y HAcC eCTh 0003HaueHue C1 u
OHO O0O03HAYACT «CTBIKOBOH I0B OAHOCTOPOHHMI». C — OykBa, 0003HAUYaArOLIAs
THUN 1Ba, a 1| — Iu@pa, ykaspIBarollas Ha CTPOHY CBapKU. [[BYCTOPOHHSIS CBapKa
obo3HavaeTcs uudpoi 2.

Huxe BBI MOKeTe€ BUAETH YCJIOBHEIC O003HAYEHHUS INBOB U COCIUHEHUH JUId
HEKOTOPBIX CIIOCOOOB CBAPKH.

YceBHble 0003HAMEHHA

Cranpapr CoearHeHne WEOR
CTbIKoBOE C1 - C40

P . - ) TarpoBoe T1-T9

FOCT 5264 7-80. lebl CEAaPHLIX COGOWHEHWNN, PY4YHaA AYroBan CBapKa

HaxnectouHoe H1l - H2
Yrnogos ¥1-¥10
CThIKOBOE 'El - 27
rOCT 14771%-76. Wen CBapHbIX COBAUHEHWIT, CBAPKE B 22LUMTHbIX TzepoBOe T1-Ti0
rasax HaxnecTtouHoe H1l - H4
Yrnopoe ¥1- Y10

Taxke cBOE¢ yCJIOBHOE OOO3HAUEHHE €CThb U Y CIoco0OB cBapku. OHHM TOXe
MapKUPYIOTCS OYKBOM, 3TO YKa3bIBACTCS B HOPMATHBHBIX JOKYMEHTaX. OmUpasch
Ha HOPMATHBBI KaK pa3 W BBIMOJHSETCA YKa3aHHBIH Ha COOPOYHOM UepTEXkKe
MPOLIECC CBAPKU.

Huke BBl MOJKETE BUIETH OCHOBHBIE CMOCOOBI CBAPKH 1 UX 0003HAYCHHUE:



ABTOMAaTHUYECKad cBapka noa quirocoM, 06e3 UCMOoIp30BaHuA (MIFOCOBBIX MOIYLIEK
M MOIKIAI0K BO BpeMs padoThl (0003HAUACTCA OYKBOM «A»).
ABTOMaTH4YeCKas cBapka MO (IHOCOM C MPUMEHEHUEM (PMHOCOBOH MOAYIIKH
(«Ad»).
Crapka B cpesie 3alMTHOTO ras3a ¢ HCIOMB30BAHUEM BOIB(QPAMOBBIX CTEPXHEH U
6e3 npoBosIokH («HH»).
Cpapka B cpene 3allUTHOrO rasza ¢ HCMOJIb30BAHUEM BOTBPAMOBLIX CTEPKHEHR U ¢
MCIIOIB30BaHUEM npoBostokH (MHm).
Cpapka B CpeIe 3alUMTHOTO raza ¢ MCIOJb30BAHUEM IUIABALIMXCA CTEPXKHEH
(«UTT»).
Cpapka IUIaBAILIMMHICA CTEPXKHAMH B CPEIe YIIEKUCIO0ro rasa («YII»).

IIpuMepsbl YCIOBHBIX 0003HAYCHH.

Yrobel BaM OBUIO IIOHATHEE, W BBl CMOIJIM OBICTpee pa3o0paTbCcs BO BCEX
0003HAUEHUSX, MBI MPUBEAEM HECKOIBKO MPOCTHIX U HAMISIAHBIX IpuMepoB. Mrak,
HAYHEM.
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a) CTpenKa yKazblBaeT Ha ©) cTpenka yKazbleaeT Ha
NMLEBYH CTOPOHY LIE3 o0paTHYH CTOPOHY LUEA

@opMa NonepeYyHoro ceyeHKna Wea

Ha xapTuHKe BBIILIE BBl BHAUTE CTHIKOBOH II0B, Y KOTOPOro 0JHA KPOMKA UMEET
KPUBOJIHHEHHBIA CcKoc. CaMO COCOUMHEHHE OBYCTOPOHHEE, CHACNIAHO METOIOM
pyuHOH nyroBoil ceapku. C 00€HX CTOPOH HET ycuieHHd. C JMUEBOH CTOPOHEI
LIEpOXOBATOCTS 1IBa paBHAa Rz 20 MkM, a ¢ 000poTHONH —Rz 80 MKM.
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a) CTPenKa YKaZbIB3EeT Ha B) cTpenka yKazbiBaeT Ha

@opMa NonepeYHoro CeUeHWA LWBa
NULEBYID CTOPOHY LWEBa oGpaTHy CTOPOHY LEA


https://svarkaed.ru/rashodnye-materialy/flyus-i-svarochnaya-provoloka/flyus_dlya_svarki.html
https://svarkaed.ru/oborudovanie-dlya-svarki/detali-i-prisposobleniya/gaz-dlya-poluavtomaticheskoj-svarki.html

30eCh BBl MOXKETE BUIETh, YTO LIOB YIVIOBOH U OBYCTOPOHHUN, Y HETO HET HU
CKOCOB, HU KPOMOK. DTO COCOUHCHUE BBIMOIHECHO aBTOMATHUYECKOH CBAPKOH M C
HCTIONIB30BaHHEM (priroca.
ITPUMEP Ne3
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a) CTpenKa YKazblE3EeT Ha B) CTpenKa yKazbiBasT Ha

MopMa NONepedHoOro CeueHKA Wea
NHMUEBYHY CTODOHY LWES 0GpaTHY CTOPOHY LWEA

TyT y Hac cHOBa CTHIKOBOM ILIOB, HO YK€ 0€3 CKOCOB MM KPOMOK. COeIMHEHHE
OJHOCTOPOHHEE, ¢ MOAKIANKON. BEBITONHEH LIOB ¢ UCMOJB30BAHUEM HArPETOro
ra3a 1 CBapoO4HOMN MPOBOJIOKH.

ITPUMEP Ne4
roOCT 14806-80 — T3 - PMIHn -6 - 502100

B 4eTBepTOM MpUMEpPE LIOB TaBPOBHIM, HE UMEET CKOCHI WM KpoMkH. OH
MPEPLIBUCTHINM W BBHITIOJHEH ABYCTOPOHHUM MeToaoM. [1IoB kak Obl B IIaXMaTHOM
nopsake. Padota BeimosHeHa ¢ nomows PIIC B cpene raza u ¢ UCMONB30BAHUEM
HETIIABAIIErOCs METANTHYECKOTO cTeP:KH. KaTteT 1iBa paBeH 6 MUIMTUMETPOB, &
UIMHa IIBa cocrapmiaeT S50 MIIIMMETpoB, ¢ wmwaroMm B 100 MWLIMMETpOB
(0003HauvaeTcss OyKBOH «Z»). t I — 3TO MPOTAKEHHOCTh I0BA, a4 t Op —
NPOTKEHHOCTD LIAara IpPepeIBUCTOIO COCOUHEHMS.
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B HamieM nociieaHeM NIPHMEPE WIOB BBHIMOIHEH HAXJICCTOM, HE HMEET CKOCOB U
KpoMOK. OH Takke OJHOCTOPOHHHI1 U BBINOJIHIETCS PYYHOR AYroBO#l CBAapKOil B
Cpele 3allMTHOTO rasa M ¢ IPUMEHEHUEM IUIABALIETOCA CTepkHA. CBapHOe
COCOUHECHHUE BBIMOJIHEHO MO0 HE3aMKHYTOH JuHuM. Karer mBa paseH 5
MIULTUMETPaM.

4. OcOOEHHOCTH CBAapKH CPEIHEYIVIEPOIUCTEIX CTAIEH.

JUIs CpelHEYIJIEPOAUCTBIX JKENIE3HBIX CIUTABOB XapaKTEePHA 3aKaika MOCTe
HarpeBaHus # oxinaxaeHus. Hauboinee MNPUMEHUMBI TEXHOJOTHM CBapKH
IJIABJICHHEM M  AUCTUICHOKHCIOPOAHBIM IUIaMeHeM. YUTOOBI CBAapHOH LIOB
MONYYMICS KAa4YeCTBEHHBIM (€3 TPEIWH, MNPOLEAYPY CAEAYEeT BBIMOJIHATH
OIIEPaTHBHO, a IIEPE CBAPKOH M ITOC/E Hee OCYLICCTRIATL TepMoodpadoTky. Ecnu
MPUXOAUTCS UCTIONB30BATE MA30BOE CBAPOUHOE 00OPYIOBAHUE, CIEAYET BEIOUPATD
MPUCAIOYHBIE MATEPHAIBLl ¢ PACKUCIMTESIMU. JTO IMO3BOJACT MOIYUHTH LIOB C
HOPMabHOH MOPUCTOCTHIO ¥ KYNUPOBATH PUCKH BBHITOPAHUS YIJIEPOAA.

CpeIHeyIIepOAXCThIC CTATM HCMOIB3YIOTCS B TEX Clydasx, Korja HeoOX0IUMEI
BBICOKHE MEXaHHYECKHE CBOHCTBA. JaHHbBIE CIUIABEI MOTYT IIOABEPraThCsi KOBKE.

Taxke OHM NPUMEHSAIOTCS Ui ACTANCH, MPOU3BOAMMBIX METOIOM XOJIQIHOH
MIacTHUYECKOH AehopMallii;, XapaKTepU3yITCS KAaK CMOKOHHEBIE, YTO MO3BOJSAET
HCTIOB30BATh HX B MAITHHOCTPOEHHHU,

Cranu ¢ cogepskanneM yraepoga ot 0,4 mo 0,6 % omnuuHo momodayT mns
M3rOTOBJICHNU S BATOHHBIX KOJIEC U OCEH, )KENE3HOIOPOKHBIX PENBLCOB,

TexHoa02Us CEaPRU CPEOHEY2AEPOOUCMBLX CIAICHL.

CpapuBaHuie NaHHBIX CIUIABOB BBIMOJIHAETCS HE TAK XOPOLIO, KAK COCIUHEHUE
HU3KOYTJIEPOAUCTBIX CcTAIEH. OOYCIOBIEHO 3TO HECKOIBKUMH TPY JHOCTSIMH:
- OTCYTCTBHE PaBHONIPOUHOCTH OCHOBHOIO U HAIIABICHHOTO METALIIOB,
- BBICOKHH YPOBEHB PUCKa 00pa3oBaHUs OONBIIMX TPEIUMH W HEIUIACTHYHBIX
CTPYKTYP B OKOJIOIIOBHOM 30HE,;
- Manblii IIOKA3aTenb CTOWKOCTH K (OPMHUPOBAHUK KPUCTAIUIM3ALUMOHHBIX
nedeKToB.



OnHako, 3TH NMPOOIEMBI JOBOJIBHO JIETKO PELIAOTCS MOCPEICTBOM BHIMOIHCHUS
CNCAYIOLIMX PEKOMEHIALMH:
- NPUMEHEHNE EKTPOJOB U MPOBOJIOKU C HEOONBIINM COACPIKAHUEM YIIEPOa,
- CBapoOuHBIC CTEP)KHM HOOJDKHBI 005agaTh MOBBIICHHBIM KOYPGHULHECHTOM
HaIlJIaBKH,
- s obecrieyeHns HAaWMEHBILEH CTEIeHHM MPOIUIABJICHHS OCHOBHOTO METajlIa
CNeAyeT TPOU3BOIUTH PA3ACNIKy KPOMOK, YCTAHABIMBATE ONTUMATBHBIN PeKIM
CBApPKH, HCIMOML30BATh MPUCAIOUHYIO MPOBOJIOKY,
- IPEIBAPUTENBHBINA U COMYTCTBYIOLIMI [TOJOTPEB 3ar0TOBOK.

TexHoOMOTHA CBApKU YIAEPOAUCTOM CTaIHU npu BHIMOTHEHUH
BBILICTICPEUHCIICHHBIX PEKOMEHIALMHA He OOHApY’KHBaeT IOABJICHHE MpPOOIeM W
3aTpyIHEHHH.

OcobeHrocmu C8UprY CPeOHey2IePOOUCBIY CIUIEN,

[lepen CBapHBAaHUEM H3ICHHE HEOOXOAMMO OUUCTUTH OT TPSI3U, P/KABUHMHEI,
Mac/la, OKaIMHBI H JOPYIMX 3arpA3HEHU#l, KOTOpBIE ABIAKTCA HCTOYHHMKOM
BOJOPOJa UM MOTYT IOCHOCOOCTBOBATHL OOPA30BAHMIO TOP M TPELIMH B IIBE.
OUYHLIECHUIO TOABEPTAIOTCA KPOMKH U IPUICTAIOLINE K HUM YUYaCTKU IIMPUHON HE
Oonee 10 MM. 3TO TrapaHTUpPYET IMPOUYHOCTE COEAMHEHMUS NpPH HArpyskax
Pa3IHYHOIo poja.

COopka fetanel MmoA CBApKy MOApasyMeBaeT COOMIONEHUE 3a30pa, LUHpUHA
KOTOPOTO 3aBUCHT OT TOJILIMHBI M3ACIUS U JODKHA OBITE Ha 1-2 MM. OOMBIIE, YEM
npu padoTe ¢ XOPOLIO CBAPUBACMBIMU MATEPUATIAMH.

Ecan TonmuHA M30eNHS U3 CPEAHEYIIEPOAUCTON CTalM MpeBBIMIacT 4 MM.,
HY>KHO BBINIOJHHUTE Pa3esiKy KPOMOK.

JUTs HauMEHBUICH MPOIMNAaBKA OCHOBHOIO META1a U ONTUMATBHOIO YPOBHS
OXJIAKACHUA CIIEAYET BEPHO MNOAOMpATE PEXKUM CBapuBaHUsA. [IpaBMIBHOCTD
BHIOOpa MOKHO TOATBEPAUTH, OCYIUECCTBUB 3aMEP TBEPAOCTH HAIUIABJICHHOIO
MeTaIa. [Ipy onTuMansHOM peXXUME, OHA HE J0/DKHA OBITE Bhiwe 350 HV.

OTBETCTBEHHBIE Y3/l COSIMHSAIOTCS B ABa U Oojiee mpoxoga. He momyckarorcs
YACThIE PA3pbIBBl AYTH, OKOT (IIPUKEr) OCHOBHOINO META/JIA U BBIBOJA HA HETO
Kparepa.

CrapuBaHue OTBETCTBEHHBIX KOHCTPYKIIUit OCYILIECTBISAETCS C
npeaBapuTeabHBIM mogorpeBoM ot 100 mo 400°C. Yem OGonplue coaepkaHHe
YIJIepoaa U TOIIIMHA ASTAJICH, TEM BhIIIE AOMKHA OBITH TEMIIEPATYpa.

OXJIaKICHHE OO/DKHO OBITh MEAJCHHBIM, M3ICIUE MOMEIIACTCA B TEPMOCTAT
MJTM HAKPBIBACTCA TEIIOM3OMALHOHHBIM MATEPHAIIOM.



PyuyHas gyroBas cCcBapKa CpPEIHEYMICPOOUCTHIX  CTalCH  BBIMOJIHACTCA
JNIEKTPOJAMHM € OCHOBHBIM THIOM MOKPBITHA, OOCCICUUBAIOLIMMH  MaJoe
COACpKAHUE BOAOPOJA B HAIUTAaBNEHHOM MeTamie. Yauie Bcero HCMOJHUTENH
MCTIONB3YIOT CJICAYIOIKE EKTPOABI ISk CBAPKH YTJICPOIUCTHIX CTaNCH:

- AHO-7, AHO-8, AHO-9, O3C-2, YOHU-13/45, YOHU-13/55, YOHM-13/65.

Ocoboe nokpeiTHe cBapouyHbIX Marepuanop YOHU rapaHTHpyeT YBE/IMUYCHHE
CTOMKOCTM COCMHEHMS K OOpa3OBAHHID TpEIIMH, a Takke o0ecneuuBaeT
MPOYHOCTH LLBA.

CrenyeT yUMTBIBATh CIICIYIOLIHE HIOAHCHL:

- BMECTO MOMEPEYHBIX NEPEMEIICHUIT HYSKHO BBIMONHSITH NPOIOBHBIE;

- HEOOXO0AUMO MPOU3BOOMTL 3aBAPKY KpPATepOB, HHAUC YBEJIMUMBACTCS CTEICHD
prcka GOPMHPOBAHUS TPEILHUH;

- PEKOMEHOYETCH OCYIICCTBIATh TEPMO0OOPadOTKY IIBA.

5. IIpoM3BOACTBEHHAA CAHUTAPUA U TUTHMEHA TPy IA.

CBAPKA — npouecc COSOMHEHUSI METAUIMYECKUX W HEMETAUTMYECKUX
MATEPHAIOB IIYTEM HX CIUIABJICHHA WM CXKATUA, JIMOO0 KOMOMHUPOBAHUEM TOTO H
JOpyroro cnocooa.

Cpapka LUHPOKO HCHOJB3YETCA B PA3IMUHBIX OTPACIAX IMPOMBILUICHHOCTH. [0
POIYy OSHEpruM cBapka MOXkeT OBITb 3IEKTPUYECKOH (Iyroeas, KOHTAKTHas,
IIIA3MEHHAA), MEXAHHYECKOHM (YJIbTPa3BYKOBas), XUMHUYESCKOH (rasopas, WIH
ABTOTC€HHAA) 1 JIYYEBOii (Jla3epHas, JJIEKTPOHHAS).

OmHuM U3 mpocTedmux W Haubonee pacnpOCTPAHECHHBIX BUIOB CBAPKH
ABNAETCA NICKTPUYECKAs OyroBasd CBapkKa ¢ HCHOJb30BAHHUEM METAIMYESCKUX U
YTONBHBIX 37eKTPoA0B. C IENbIO 3alUTHl PACTIIABICHHOTO METALIA OT OKUCICHHUS
M YBEIMYCHHUA IIPOYHOCTH CBAPHOIO COCIMHEHUS B MATEPHA JJICKTPOIA MM €ro
MOKPBITUST BBOJAT CIEUMABHBIE BEILECTBA MM MPOBOAAT CBAPKY MO 3aLIUMTOH
MHEPTHBIX Ta30B (AProH, I'elIuii), IBYOKUCH YIVIEPOAa WIK UCIIONB3YIOT CBAPOUHBIC
{UIrOCE, KOTOPBIMH MOKPBIBAIOT MECTO CBapku. KOHTakTHad cBapka WM CBapka
COIIPOTUBJICHUEM  OTJIMYACTCS  BBICOKOH  CTEMEHBK)  MEXaHU3aUUU U
ABTOMATU3ALMH, LUHPOKO UCIIONB3YETCA B MAIMHOCTPOSCHUH, IJISL CTHIKOBKH TPYO
OOJBIIMX THAMETPOB U T. II.

YIBTPa3sBYKOBYIO CBAPKY MPUMEHAIOT LT 00pabOTKH METAIUIOB U IUIACTMAcCC, a
TAKKE B XUPYPrUYECKOH MPAKTHKE.

[InasMeHHasA CBapKa ABMACTCA IEPCICKTUBHBIM CHOCOOOM MPH H3TOTOBICHUH
M3IENHA 13 TYTOIUIAaBKUX METAJLIOB.

XUMHYEeCKas (razoBas WK aBTOI€HHAas) CBapKa BCJICACTBHE 00JIee IUIABHOIO U
MEAJICHHOTO HAarpeBa MeTalia OObIYHO MPUMEHSETCS Wi COCOMHCHUA METAJUIOB



TommuHoH g0 10 mm. ['azoBoe mnamsa oOpasyerca NMpH CKUTAHMU Pa3IMYHBIX
rOPIOUXMX Ta30B B KHUCIOPOAE (BOAOPOO-KUCIOPOOHAA, OCH3MHOKUCIOPOIHAA,
ALETWICHOKUCTIOpOAHAs cBapka W ap.). OHa UIMPOKO MNPUMEHASTCS MNpH
PEMOHTHBIX padoTax.

DNEKTPOHHO-Iy4YeBas  (3MEKTPOHHASL) MPOM3BOAUTCS  C(POKYCHPOBAHHEIM
MOTOKOM ICKTPOHOB B CIELUMAIBHBIX KaMmMepax, B KOTOPBIX HOAJEPKUBACTCA
BAKyyM, U TIPUMEHSETCS M1 CBAPKM MPAKTUYECKH BCEX METAUIOB. B
NPOMBILIJICHHOCTH IS CBAPKHA MCMOJB3YETCA TAKKE H3JIYUCHUE ONTHUYCCKUX
KBAHTOBBIX IEHEPATOPOB — JIA3EPOB.

OCHOBHBIMU BPEAHBIMH MPOU3BOJCTBEHHBIMU (PaKTOpPaMM TIPU CBAPOUHBIX
paboTax ABNAITCA. HMHTCHCHBHOE CBETOBOC M TEIUIOBOC M3IIYUYCHUE, MbLIb,
coleprkallas TOKCHYHBIE BEILECTBA (COCIMHEHH MapraHia, XpoMa, ¢gropa u ap.);
BPEIHBIE Ta3bl — OKHMCH YIVIEPOLA, OKHCIIBI a30Ta, YIJICBOJOPOILL, BEIHYKICHHAS
HeyZoOHas padovas I03a CBapLIMKa, ONACHOCTh IMOPAKEHUS BJIEKTPUUYECCKUM
TOKOM. CHEKTp JIYUMCTOH SHEPIruH MPHU SJICKTPOCBAPKE COCTOUT U3 CBETOBBIX,
VIBTPAQHOIETORBIX M HMH(PAKpAaCHBIX Jyuci. BUOUMOE CBETOBOC HU3NYUEHHE
OKa3bIBAET OCJEILIAOILEE ACHCTBHE HA I7a3a, YILTPAPUONETOBOE UTYUCHUE MPH
KParTKOBPEMEHHOM BO3ICHCTBHM HA IJIa3a BBI3BIBACT JSICKTPOOPTANBEMUIO, a
JCHCTBYS HAa OTKPBITBIE YUACTKH KOKM,— (OKOMM, MOJOOHBIE COJTHEUHBIM. [Ipu
IUVIATENBHOM BO3OCHCTBMM HA IUla3a HMH(PAKPACHOrO H3JYUYEHHS BO3MOXKHO
Pa3sBUTHE KAaTapaKThl.

[Ipl1b TIpH cBapKe 0Opa3yeTcs BCICACTBUE OKUCIICHUS CBAPHMBACMOr0 METala.
JHCIIEPCHOCTD €€ UPE3BBIYAaHO BBICOKA — OKOJIO 99% YacTHL MMCIOT pa3Mephbl
10 1 MxM. CocTaR NBIAM TpU CBAPKE 3dBUCUT OT COCTABA CBAPUBAEMBIX
MATEPUAIOB M XapakTepa IMOKPBITHA. [Ipy CBapke 3MEKTpogaMu ¢ KHUCIIBIM
(MapraHueBbIM),  OCHOBHBIM  ((PTOPUCTO-KAIBIIMEBEIM) U PYTUIOBEIM
(ComeprKalMM THUTAH) MOKPBITUEM M IIPU CBAPKE MOM 3AlUUTON YITIEKUCIIOTO ra3a B
COCTaBE MBUIH, KPOME OKHCIIOB JKEJIE€3a, MOTYT OBITh OKUCJBI Mapradia, Xpoma,
LMHKA, TATAHA U IPYTUX METAUIOB, & TAKKE (PTOPUCTBIE COCIMHEHUS M IBYOKUCH
KpeMHHA. KOHLIEHTpaUMs YKa3aHHBIX BELLUECTB OCOOEHHO BBICOKA IIPU CBApPKE B
3aMKHYTBIX H MOJIY3aMKHYTBIX MPOCTPAHCTBAX — OTCEKAaX CYI0B, LIMCTEpPHAX,
Oonokax M Ap. Ha takux pabounx mecTax IUIOXHE YCIOBHA TpyAa yCyryOIsaroTes
HeOIaronpuATHEIMH ~ MUKPOK/IMMATHYECKUMU  TapaMeTpaMy, HEIOCTaTOYHOM
BCHTHJIALIMEH M OCBELUCHHOCTBIO, HAMYKUEM LIyMa, 3HAYUTEIBHOU (DH3UYECKOM
Harpy3koil. [Ipu aBTOMAaTU4ecKo M MOJYaBTOMATHUECKON CBapke moa (rIrcoM
ONEpALlMd MEHEE TPYAOEMKH, BBIACICHAC TOKCHYECKOH MBUIM BO MHOTO pa3
MEHBLIE, YEM MPH PYYHOH cBapke. BpeoHBIMH BELLECTBAMH NPH JTHUX BHIAX
CBapKU ABIAKTCA (DTOPHCTHIE COSAUHEHHUS, BBIACICHHUE KOTOPBIX BO3PACTAET €
VBEJIIMYCHHEM COACP)KaHUA (PTOPHUCTOrO Kanpuusa B CBApOuUHBIX (uirocax. U3



MHOTOYMCIEHHBIX CMOCODOB CBapKM B arMoc(epe 3allUTHBIX Tra30B ¢
TMTHEHHYECKUX MO3UUMHA Haubosiee OnaronpuaTHA CBapKa IOA 3alIUTOM aproHa
HETIABALIMMCS BOJIB()PAMOBBIM JICKTPOAOM, IIPU KOTOPOH KOHLCHTpALUs MbLIH
OKHACJIOB METAJUIOB, KAK NPABUWIO, HE MNPEBBILIACT IPEACIBHO OOMYCTUMBIX
KOHLIEHTPALIHIA.

OcHOBHBIMH nNpo(3ad0oIeBaHUAMHE Y CBApPILUUKOB SBJIAIOTCA ITHEBMOKOHHO3BL,
MHOTJA HWHTOKCUKALMA  MapradueMm, arpoduueckue U cydaTpoduueckue
M3MCHEHHUA CIU3UCTON 0OO0I0UYKH BEPXHUX OBIXATEIBHBIX IYTEH.

[IpodpunakTuyeckue MEPONPUATHS OODKHBI OBITH HANPABICHBI HA 3aMEHY
PYYHOH IYroBOW CBApKU ABTOMATHYECKOH U IMOIYAaBTOMATUYECKOH MO (PIHOCOM,
Ha YMCHBLUICHHE COACP)KAHHSA MapraHua, Xxpoma, (Topa, IBYOKUCH KPEMHHS H
JOPYTUX TOKCUYHBIX U (PUOPOTEHHBIX KOMIIOHEHTOB B COCTABE JIEKTPOIHBIX
MOKPBITHA ©  (IrocoB. B3amMeH 53NeKTpomOB ¢ MAapraHueBBIM  IIOKPBITHEM
PEKOMEHIYeTCA  MCIONB30BaTh  MIEKTPOALI €  PYTHWIOBBIM  (TUTAHOBBIM)
MOKPBITHEM, CrOPAHHE KOTOPBIX COMPOBOKOACTCS MEHBIIMM 00pa30BaHUEM
TOKCHYECKHX BCIUECTB. BaKHOE 3HAYCHHE MMECT IPABUIBHOE HCMOIB30BAHUE
CPEACTB MHAMBHUAYAIBHONH 3aIUUThL. J1d 3aliuThl paloTarlluX OT BO3ACHCTBUS
JYYACTOH 3JHEPTUHM SIIEKTPUYCCKOH Oyrd 00A3aTeiNbHO IMPUMEHEHHUE LIMTKOB-
IJIEMOB CO CBETO(MABTPAMH Pa3HOM CTENEHH MPOo3padyHOCTH. [loacoOHEIE
paboure BO BpeMA CBAPKH OO/DKHBI MOJB30BATHCS 3AUUTHBIMH OdYKaMmu. Jlid
3alIMThl  palO4MX, BBHITOJHAKIIMX APYrde MPOU3BOJACTBEHHBIE ONEpallMi B
CBAPOYHO-COOPOUHBIX L€Xax, pabouMe MeCTa CBapLIMKOB IIPU U3TOTOBICHUH
M3ICIHA KPYMHBIX DPAa3MEPOB HOJDKHBL OrPaXKAATHCS IMATAMM WIM LIMPMaMU,
CBApKy MEJIKUX U3JIeJIN CIENYET MPOM3BOAUTH B KaOUHAX.

JInna, 3aHATBIE WIEKTPO- M TA30CBAPKOM, MPOXOAAT MPEABAPHTEIBHBIN (IIpH
NOCTYMAEHUH Ha paboTy) U NEPUOANIECKIE METOCMOTPHL.

BHUJIET NeS8,
1. Ilpunuun paboTel CBApPOYHOIO BBIIPSAMUTENAS H €ro0 KOHCTPYKTHBHEIC
OCODEHHOCTH.

B KOMIUIEKT CBapOYHOr0 OOOPYIOBAHUS IS SIEKTPOLYTOBOH CBApKH OOBIYHO
BBIXOQUT CIEHHAIBHEIA BBRIMPAMUTENL. OH MpelHa3HA4eH Ui npeoOpasoBaHus
MEPEMEHHOINO TOKA B MOCTOSHHBINA, KOTOPBIA, B CBOK OYepenb, HEOOXOOUM AJIA
CO3JaHUA U MHTaHHUs CBAPOYHON OyTH.

Ha pbIHKE CErofHs NPEACTABIEHBl PA3HBIC CBAPOYHBIC BBIIPAMUTENH, WX
YCTPOWHCTBO B LEJIOM IIOXOXKE, PA3IMUYAKOTCA OHU B OCHOBHOM TpPeOOBaHMAMH K
HaTIPHKEHUIO 3NIEKTPUYECKON CETH U OTAEIBHBIMH KOMIIOHEHTAMH.



Yempoticmeo ceapoyHsix GuINPSIMUmeneil.

Cporo paboTy Takue ammapaTrel i npeodpa3oBaHUs TOKa OCYLIECTBIAIOT 3a
CUeT MPUMEHEHHS B WX KOHCTPYKUUM CHEUMANBHBIX TOJYTIPOBOAHUKOBBIX
JJIEMEHTOB, KOTOpbIE ObIBalOT MO0 KPEMHHEBBEIMH, JIMOO CEIICHOBBEIMHU.
HauGonpuiyio nonyasipHOCTh 3aBOEBATIM MMEHHO CEJICHOBLIE 3JIEMEHTHI, BEb OHU
CTOAT ACLIEBJIC U 00Iaal0T XOPOLICH Meperpy30uHoi COCOOHOCTHIO.

6nok annaparypb! pykoaTka
Bem,‘,’m'lg amnepmerp perynupoBaHus Toka
npefoxpaHnuTenn BETPOBOE pene eKnio-

BbliBUXHbIE

BbINpAMUTE-

; MOTKa
NbHbIA 6NoK

WHHbI
PazbeM ANA ROAKNIOHEHHA K CeTH -

obpamHoro
6oNnT 3a3eMnenns ApoBoAa
T0KOBbLIE PadbEMbI

Yale BCEro B COCTAB BBIIPAMHUTENSA LIS JIEKTPOAYTOBOTO CBAPUBAHUA BXOOST
CWIOBOH TpaHCcdopMaTop, OJIOK BHITPAMUTENBHEIN, annapaTypa — 3alluThl, Iycka
U PETYJIHPOBKH, U3MEPECHHUI.

) | | l- e | | ]
ce Tpancehop- " .Ilpoccenb erynaTop ToKa | |  Boinpsmi- |y Apoc-
marop | Hacbl e!fuq np@mnua)’ TenbHbIA 6ok cenb

Lyra

Dta cxema padoTaeT o ClIeIyIoLeMy NPUHLUMITY: TpaHcdopMarop npeodpasyer
TOK JIEKTPOCETH, a TAKKE OTBEUAET 3a COMIACOBAHUE 3HAUCHMIM HANpsOHKEHUN —
CEeTH M BBIXOIHOTO.

OTMETHM, YTO TPAJULMOHHO B BBITPAMUTENAX, UCTIONB3YIOIIUXCSA ISl OTHOTO
MOCTa, MPUMEHAIOTCA TpaHcdopMaTopsl Tpexdas3Hbie, TaK KaK APYTUe TUMBI MOTYT
MPUBECTH K MYJICHPOBAHUIO HATIPSHKECHU S, BBIXOSILIETO M3 BN PSIMUTENS.

[IpUMEHSIEMBl B BBIOPAMHTEIAX PECYATOPBl TOKA HYKHBI, YTOOBl HMEThH
BO3MOXKHOCTh ~ YCTAHABIMBATL HEOOXOOMMOE 3HAYCHHE TOKA, a TakKke
PEryIUpOBaTh PEKUMBI CBAPUBAHUS METALUTOU3IETMIA.



3aMETHM, YTO OOBIYHO BBHIIPAMHTENbHBIN OJIOK OEIaeTCS MO MOCTOBOH CXeMe
Ha TpH (a3el, 4TO 0OECIICYNBACT PABHOMEPHYIO HArpy3Ky. Tarke 3TO MO3BOJISET
JTOOUBATHCS JOCTATOYHO XOPOIIUX TEXHUYECKUX U 3KOHOMUUECKUX MOKA3aTEEiH.

Paznosuorocmu evinpsvumenen 014 C6apounvix pabom.

OTH BBINPAMUTEIM KIACCUPHUHAPYIOTCS MO PA3HBIM MOKA3aTe/IAM: HAUYMHAsA OT
c(peprl IPUMEHEHNS U 3aKaHYMBAsA KOHCTPYKITUOHHEIMU OCOOEHHOCTSIMU.,

Tak, B 3aBHCHMOCTH OT O00JAacTH HWCIIOJB30BAHUS OBIBAIOT OBITOBEIE,
nonynpoecCHoOHANBHBIE B  NPO(MECCHOHANBHBIE  BBIMPAMUTEIH, KOTOPBIE
PasIuYaroTCs PAdOUNM HAIIPKEHUEM.

KOHCTPYKUHOHHBIE OCOOCHHOCTH CHJIOBOH YAaCTH HTUX YCTPOHCTB ONPEACIIAIOT
TaKHe BUJIBL:

» THPUCTOPHBIE YCTPOHCTBA;

» 000OpPYNOBAHUE C NPOCCETIEM HACHIILEHUS,
s HHBEPTOPHBIC,

¢ PEryaupyemsel TpaHCHOPMATOPOM;

e C TPAH3UCTOPHBIM PETYJIUPOBAHHEM.

Pa3zHple THUIIBI BBINPAMHMTE/IBHBIX YCTPOWCTB MOTYT OBITH NPUMEHEHBI MpH
pasHbIX crocofax cBapku. Tak, K mpuMepy, Il CBAPUBAHUS B CPEJe 3aUIUTHBIX
rasoB, a Taloke 1nod (IrcoM, CBAPIIMKU BBIOMPAIOT BBIIPAMUTCIH, UMEIOLIUE
KECTKHE BHEIIHWE XapakTepucTHkU. B 3Tux mpeolpazoBarensx MOryT
NPUMEHATECA PAJIHYHBIE CIOCOOBI PETYIUPOBKY HANMPSHKEHUA. TaK, HCTIONB3YIOT:

s BHTKOBYIO,

e MAarHUTHYIO,
« (hazoBymo;

e UMIMYJIBCHY.

Pyunags myroBas cBapka, OOBIYHO, OCYLIECTBIAECTCS C HCIIONB30BAHUEM
BHIIPAMUTEICH, HMEKINUX NAJalIIUe BHEIIHHE XapPakTEPUCTUKU. OITH
XaPaKTEPUCTUKH (HOPMUPYIOTCA OBYMSA CMOCO0AMHU, @ UMEHHO:

I. TIoBBILIEHHE COMPOTHUBICHUA TPAHCHOPMATOPOB — YACTO BCTPEUACTCA B
BBINPAMUTE/SIX, TPaHCPOPMATOPBl KOTOPBIX MMEKT MACHUTHBIN IUHYD,
IIOABIYKHYIO THOO Pa3HECEHHYIO 0OMOTKY.

II.  Hcnonb3oaHue 0OPaTHOM CBS3U MO TOKY — 3TOT CMOCOO BCTPEUAETCS B TAKUX
THUIMAX BBIIPAMUATENEH, KAK THAPUCTOPHBINH, HHBEPTOPHEIN, TPAH3UCTOPHEI.

KpoMe TOro, CyWECTBYKT BBIIPAMUTEIN YHUBEPCAJIBHOIO TUMA, T.€. OHU
(POPMHUPYIOT )KECTKHE U NMAJAKOIIKE BHELIIHUE XapPaKTEPUCTHKH.

Ocobernocmu 1 ceolicmsd evinpayumeett 012 C6apru.



OOBIYHO BBIMPAMUTEIHN A1 CBAPOUYHBIX padOT HCMOJB3YKOTCS B T€X CIIyyasx,
KOrJa MpOM3BOAUTBECA CBAPUBAHHUE HU3KOYTJIEPOOUCTBIX, BBICOKOJETMPOBAHHBIX
CTaJIEH, IBETHBIX METAITIOB, Pa3IMYHBIX CILIABOB.

KpoMe TOro, cBapOdYHBIC BBINIPAMHUTEIH MPUMEHSIOTCA CBapLUMKaMUA MpU
HEOOXOAUMOCTH MPOU3BECTH CBAPKY C OOPATHOM MONAPHOCTHID.

K  pocToMHCTBAM  CBApPOYHBIX  BBINIPAMHUTENECH  MOXKHO  OTHECTH  HMX
SKOHOMHUYHOCTB, OCOOEHHO JTOrN0 KacaeTcs BBIUECYIOMSHYTHIX TPeX(asHbIX
OOHOIIOCTOBLIX YCTPOHCTB.

Cpenu 0COOEHHOCTEH BBIMPAMUTENICH CICOYET BEIOSIUTD U JOBOJBHO BBEICOKHIA
noka3artenb KI1/] B cpaBHEHIH ¢ aHATOTHYHBIM 000PYI0BAHHEM.

Take CHeHUAIMCTBI OTMEYAIOT, YTO BBIIPIMUTEIN JOBOJBHO HAACHKHEI,
YIPaB/ISATE UMH AOCTATOYHO MPOCTO. MCMONBb30BAHUE CBAPOUHBIX BHIPAMUTENEH
MO3BOJISAET COKPATUTD pa3OpBI3rMBaHUE METAJlIa B IIPOLECCE CBAPUBAHUSA, a TAKXKE
cnocoOCTBYET QoJiee MIyDOKOMY MPOBapy.

K HOCTOMHCTBAM OSTHX YCTPOMHCTB TaKkKe MPHHATO OTHOCHTH OTHOCHTENIBHO
HeOONBIION BeC H PABHOMEPHYIO HArPY3KY ¢ha3.

C napyroil CTOpPOHBI CBApPOYHBIE BHIMPSAMHUTEIM AOBOJBHO YYBCTBUTENIBHBI K
NepenagaM HanpsKCHUS B CETHU M BOCHPHUMMYKBEL K KOPOTKHM 3aMBIKAHHMAM
([UITUTEIIBHBIM ).

M HamocieOOK HECKOJIBKO CJIOB 00  SKCIUTyaTauMM — BBIMPAMHUTENEH,
NPEIHA3HAYECHHBIX I CBApOYHBIX PadoT. OO043aTeNbHO HYXKHO MPOBOIUTH
IUTAHOBEIC OCMOTPBI YCTPOHCTBA, 4TOOB HMETE BO3MOXKHOCTE BO BPEMs YCTPAHSATD
BO3MOJKHBIC IIOJJOMKH W 3arpA3HCHUA. BBINpAMUTENH, KaK 4 J1000e ApYyroe
CBapOYHOE O00OpYAOBAaHME, OOKHBI COAEPXKATECA B UCKIIOUUTEIBHO CYXHX
MOMCIICHHAX.

2. OCHOBHBIEC BHABI TEPMHUYECKOH 00padoTku. VX HA3HAUECHUE.

Tepsiuveckaa obpabomra (mepriooOpabomra) cmaiu— HNpoyece USMEHEHUs
CHPYKIYPbl  CIGAY,  YEEMHLIX  MEMJII08, CHIABOE NpU  HAZPeSaHuu U
ROCACOVIOWCM  OXAAXNCOCHUU ¢ ONpedeieHHol  cropocmpio.  TepMUYecKas
obpabdoTka (TepMooOpadoTka) NPUBOAUT K CYLICCTBEHHBIM HM3MEHEHUAM CBOHCTB
CTaIH, LIBETHBIX METAUIOB, CIUIABOB. XUMUYECKHH COCTaB MeETalla He
MU3MEHACTCH.

HaznaueHne TepMHUeCKOH oO0palOTKM METAUIOB - TONY4YeHHE TPedyeMoit
TBEPLOOCTH, VYJIYYLICHHE IIPOYHOCTHBIX XAPAKTEPUCTHK METALIOB W CIUJIABOB.
Tepmuueckas 00padoTka NOAPa3aCIAETCA HA TEPMHUCCKYIO, TEPMOMEXAHUYECKYHO
U XUMHKO-TEPMHUYECKYH). TepMmuueckasd o0padoTka - TONBKO TEPMUUYECKOE
BO3ICHCTBUE, TEPMOMEXAHMYECKAA - COUCTAHHE TEPMUYECKOTO BO3LCHCTBUA H



ITACTUYECKOH AeOPMALUHE, XUMHUKO-TEPMUYECKAs ~ COUECTAHUE TEPMUYECKOTO U
XHUMHUYECKOTO BO3ICHCTBUA. Tepmuueckas oOpadoTka, B 3aBUCHMOCTH OT
CTPYKTYPHOIO  COCTOSIHUA, TMONYYaeMOrQo B pPE3yIbTaTe €€ MPUMEHEHUS,
MOAPA3AEIACTCH HA OTKHT (MEPBOTO ¥ BTOPOTO poJa), 3aKaJIKy U OTIIYCK.
Buasl TepmMuveckoii 00padoTKH CTANN.
OT:xur.

Omowcue — TepMudeckas 00padoTka (TepMooOpadoTKa) MeTamia, Ipu KOTOpOi
MPOU3BOAUTCA HATPEBAHHME METANIA, a 3aTe€M MEIJICHHOS OXIIOKICHUE. JTa
TepMooOpadoTKa (T. €. OTXKMI') OBIBACT Pa3HBIX BUAOB (BHI OTXKHIa 3aBUCHT OT
TEMIEPATY Pl HATPEBA, CKOPOCTH OXJIKACHUS METANIIA).

3akajka.

3axaaka — TepMHUecKas 00padoTka (TepMoodpaloTka) CTalM, CIUIABOB,
OCHOBAHHAs HA MEPEKPUCTAUIM3ALMM CTand (CIUIABOB) MpPH HArpeeBe Ho
TEMMEPATyphl  BBIIE KPUTUYECKON, TIOCHE JOCTATOUHOH BBIICPKKU MPHU
KPATHYECKOH TEMIIEpaType I/ 3aBEPUICHUA TEPMHUECKOil 00paloTku cienyer
OBICTPOE OXJT@AKIACHHE. 3aKalCHHAas CTalb (CIUIAaB) KMEET HEPaBHOBECHYIO
CTPYKTYPY, IOITOMY NMPUMEHHM IPYroi BUA TEPMOOOPalbOTKH — OTIYCK.

OTnyck.

Omnyck —  TepMmuueckas o00paloTka (TepMooOpadoTKa) CTany, CIUIABOB,
MPOBOAMMAA [MOCHE 3aKAIKH IS YMEHBIICHUA WIH CHATHS OCTaTOYHBIX
HalpsDKEHWH B CTAIM M CIUIABaxX, IOBBIUAKOUIAS BA3KOCTb, YMEHBUIAKOIIAS
TBEPIOCTD U XPYNKOCTh METAILIA.

Hopmanuszauus.

Hopuamnsayus —  TepMudeckas o0paloTka (TepMooOpaboTKa), cxoxkasd ¢
OTXKUTOM. Pa3iuuus >THX TepMooOpadoOTOK (HOPMAIU3alUKd U OT)KUATa) COCTOUT B
TOM, YTO MPU HOPMAIM3ALMHU CTAIb OXJIDKAACTCA HA BO3AyXe (IpHU OTKUIEe — B
NCYH ).

Cpenn OCHOBHBIX BUIOB TEPMHUUYECKON 00pabOTKH CIeyeT OTMETUTD!

» ODKUI (TOMOreHH3aMs 1 HopManu3auus). Llenpro ABNsSETCA MNOIyUYCHUE
OOHOPOOHON 3€PECHHOM MHKPOCTPYKTYPEI U PACTBOPEHUE BKIKUCHHI.
[Tocneaymwlluee OXJAKACHUE SBIACTCA MEIICHHBIM, MPENATCTBYHOIIKUM
00pa30BaHUIO HEPABHOBECHBIX CTPYKTYD THINIA MAPTEHCHUTA.

o 3akajJKky MPOBOAAT ¢ MOBBIUICHHOH CKOPOCTBIO OXJQKACHUS € UEIBK
MOJIYYCHHUA HEPABHOBECHBIX CTPYKTYpP THIIA MapTeHcuTa. Kputuueckas
CKOPOCTh OXJIQKASHHS, HEOOXOAUMAs! T 3aKaJIKU 3aBUCUT OT MaTepUaa.

o OTnveK HEOOXOAUM NS CHATUS BHYTPEHHHMX HANPAXKCHHI, BHECEHHBIX MIPH
3akanke. Matepuan CTaHOBHTCA — 00Uiee IUJIACTHYHEIM MPA  HEKOTOPOM
YMEHBIICHUY IPOYHOCTH.




« JlucnepcuoHHOE TBepAeHHE (crapeHue). Ilocnme TmpoBedeHUS OTKHIa
MPOBOAUTCA HArpeB Ha OOJIEE HU3KYIO TEMIIEPATYPY C LENbIO BBLACICHUA
YaCcTULl YIpouHsAIEen ¢aszpl. MHOraa npoBoAUTCs CTYNEHYATOE CTAPEHUE
NPU HECKOIBKHUX TEMIIEPATYpax ¢ UE/IBK) BBIACICHHSA HECKOJIBKAX BUAOB
YIPOYHSIOIINX YaCTHII.

3. CpapouHas ayra.

CBapoyHOH IOyrol CYMTAeTCA OYeHb OOIBIION IO BEJIMYMHE MOIIHOCTH H
JIUTCNIBHOCTH  SNISKTPUUYECKUN  paspdal, KOTOPBIEM  CVIIECTBYET  MEXIY
JIEKTPOLAMHM, HA KOTODBIE IIOJAHO HAIpPSOHKEHHME, B CMECH rasoe. Ee cBolicTBa
OTJHYAKTCS BBICOKON TEMIEpaTypoil ¥ IIIOTHOCTBK TOKA, Qiaroaaps KOTOPBIM
OHa CMocoOHA PACIUIABIATh METAUIEI, HMCIOLIME TEMNEPATYPY IUIABJICHUS BBILIE
3000 rpanycos. BooOmie MOKHO ¢KasaTh, 4YTO 3JIEKTpHYecKasd ayra — 3TO
NPOBOAHUK U3 T'a3a, KOTOPBIH NpeodpaszyeT MEKTPUUECKYIO SHEPTHIO B TEILIOBYIO.
DJIEKTPUYECKUM 3apAAOM HA3BIBACTCA MPOXOKACHUE MIEKTPUUECKOTO TOKA Uepe3
ra3oBYH Cpeny.

CyLUECTBYET HECKOIBKO BUIOB MICKTPHUESCKOTO pa3psaaa.

o Tnerowmui paspsan. Bo3HuUKaeT B HU3KOM [JABJICHUU, TMPUMEHSETCS B

JIFOMHUHECUEHTHBIX JTAMIIax U MJIa3MEHHBIX DKPaHaXx,

o MHckpoBoli paspan. BoO3HHMKaeT, KOoraa MOaB/IEHUE PAaBHO aTMOCHEPHOMY,
OTJIMYAETCA MPEPBIBUCTON (HopMoil. HICKpOBOMY paspsiy COOTBETCTBYET
MOJIHUS, TAKXKE IMPUMEHACTCH MU 3KUTAHUs OBUTATENCH BHYTPEHHETO
CrOpaHus,

+ Jyroeo# paspan. [IpuMeHAeT mpu CBapKe M LA OCBEeIICHUA. OTIMYaeTcs
HETIPEPBIBUCTON POPMOIi, BOSHUKAET IIPU aTMOCPEPHOM TaBICHUM;

+ KopoHHBIA. BO3HHKaeT, Korga Teln0 JJIEKTpPOJa  LIEPOXOBaTO U
HEOIHOPOIHO, BTOPOH 3JIEKTPOA MOKET OTCYTCTBOBATH, TO €CTh BO3HUKAET
cTpy4. [IpuMeHAeTcs 41 OYUCTKUA Ta30B OT MBLIH.

[Ipupona cBapoYyHOHN OYyIH HE TaK YK M CIOKHA, KAK MOXET I[IOKAa3aTeCAd Ha
NEPBBIHA B3NS, DJICKTPUYECKUI TOK, MPOXOJ Uepe3 KaTol, 3aTEM MPOHUKAET B
MOHU3UPOBAHHBIN Ida3, MPOUCXOOUT Pa3psal ¢ IPKUM CBEUCHUEM U QUYE€HB BBEICOKOI
TEMIIEPaTypoll, MO3TOMY TeMIepaTypa 3MEKTPUUECKON TYrH MOXKET JOCTUTraTh
7000 — 10000 rpamycoB. Ilocie »TOro TOK mIepeTekaeT Ha oOpadaThIBaeMBEIii
CBapHBaeMbIil MaTepuai. Tak Kak TEMNEpaTypa HACTOJIBKO BBICOKA JYra BBIACIAECT
BPEOHOC )14 YEJIOBCYCCKOrO OpPraHu3Ma YIbTpaQuoNIeToOBOC U HH(PAKPACHOE
U3JIYYEHHUSA, OHO MOXKET HABPEOWTH I[J1a3aM WIIM OCTABUTH CBETOBLIC QXKOI'M Ha
KOKE, MOITOMY MPHU MIPOBEASHHHU CBAPOUHOIQ NMpoLecca HeoOX0AMMa HauIexaniast
3alIUTA.



4. Kak npou3BOOMTCS pa3deiika i 3aBapka Ae(heKTHBEIX MECT, UMCHOILMX TPEIIMHY 7

YeTpaHeHHe TPELIMH B OCHOBHOM NMPOM3BOIAAT 3aBapkoif. OOHAKO HE Beerza
3aBapKa TPELUMHBI 00ECIIeUNBAET YCTPaHeHue AedekTa, HanpuMep MpU BETBUCTOMH
TPELUIMHE WIM, €CJAH IPHYMHOM  BO3HUKHOBEHHUS  TPCLUMHBI  SBIACTCA
HeJOOpOKAYeCTBEHHOCTh MeTajla. B TakuX Choydasx MPOU3BOAAT 3aMEHY
Ie(eKTHOTO JTUCTA MK PO UITH BCel KOHCTPYKIIUH.

Hns olecreueHHs KauecTBa 3aBapKH MPOBOIAT HEOOXOOUMYIK) MOATOTOBKY
TPEUIMHBL. B Ienax npeaynpexkaeHus JanbHEeHINero pacnpoCcTpaHeHus TPELUHEL
KOHLIBI €€ 3aCBEPIHBAKOT CBEPJIOM OHAMETPOM 6—8 MM, TPEIIMHY Pa3AeiblBalOT
noa ceapky V- (mpu TonmmHe A0 16 mMm) uim X-o0pasHo (Oonee 16 MM) U
OTBEPCTHA PAa33CHKOBLIBAIOT. ECIM TpeIIMHA HECKBO3HAs, TO IIpU pa3mecike
KPOMOK CNIEy€eT YAAMUTh Ae(EKTHBIM y4acTOK 10 YHCTOro MeTauia. Eciu onuH us3
KOHLIOB TPELIMHBI PACMONIOKEH OKOJIO KPOMKH JIMCTA, TO TPELWIMHY IOJ CBapKy
pa3IeNbIBalOT OO0 KPOMKH. Ie(peKTHBIE YYaCTKH METaula WIM IiBa (B paioHe
TPEUIMHBI) MpH PA3nEIKe KPOMOK VAANSAT MEXAHWYECKUM CIOCO0OM —
BBIDYOKOH ITHEBMATHYECKUM 3yOWJIOM MJIM BLICBEPIMBAHHEM, JUO0 BO3IYIIHO-
JAYTOBOH WIH ra30BOM CTPOKKOH.

Hns  yMEHBLICHHA HANPSOKCHWE, BO3HUKAIOWIMX TIPH  CBapKe, KOHIIEI
3aBapHBAEMOIl TpeLWHE! (puc. 1,a) MOAOTrPEeBaOT IIAMEHEM Ta30BOM TOpPENKU U
OJHOBPEMEHHO OXJIAKIAIOT OOKOBBIE CTOPOHBI, B pE3yJbTaTe MPOHUCXOIUT
MPOJOJLHOE CKATUE TPELUMHBI, BBI3BIBAIOLICE MPEIBAPHTEIBHOS €€ PACKPBITHE.
Taxoe pacKkpbITHE TPEILMHBI MOKHO IPOM3BECTU TAKKEe, pasiBUras €€ KIUHOM
(puc. 1,6,B), 3a0UTEIM B CEPEOHHY.



4
Puc. |. PackiiHHBaHME TPEILMH HArpeBOM (a) U KIIMHBAMHU (0, B) : 1 — X010 AHBIH
KOMIpeCe, 2 — paiioH Harpesa, 3 — KIMH.

[ToAroToOBKa KPOMOK 104 CBAPKY AMDKHA OBITH BEIIIOJIHEHA B COOTBETCTBUM C
TpeOOBaHUSIMMU, U3T0KEHHBIMH B TEXHOJOTHUECKOM MTPOLIECCE.

B Takoii ke ocIe10BATENbHOCTH NPOU3BOIAT BBIPYOKY U 3aMEHY Y4acTKa LIBa
B CJIy4Yasix, KOrja B LIBE OOHApYKeHa TPEILMHA.

[Ipr KOPPO3MOHHOM M3HOCE CBAPHOTO LIBA B BUAE 3aMIyOJCHUS €r0 B OCHOBHOIM
METAUT M KOTa LWOB YTPATHI NEPBOHAYAIEHYIO (POPMY MIPOU3BOIAT YACTUUHOEC H
MOAHOE BOCCTAHOBJCHUE 11BA HAMIABKOM. [1py 3TOM pasaenky KpoOMOK IO CBApKy
NPOAGJDKAIOT 3a KOHIBI OS(EKTHOIO ydyacTka wwBa HA 50—75 MM B KaXKIYHO
CTOPOHY, @ YYaCcTOK ILIBA MOC/E BRIPYOKH Ae(EKTHOTO LIBA 3aYMIIAKT A0 YUCTOTO
METAJLIA;, IPHJICTAOIIME K LIBY IIOBEPXHOCTH JIUCTA TAKKE HEOOXOOUMO 3aUUCTHTD
Ha muprHe 20—30 MM o 00e CTOPOHEI 111Ba.

IIpp  xopotkoi  TpemmHe (mo 300 MM)  CBapKy  BBINOJHSIOT
0OpaTHOCTYIIEHYATHIM IIBOM Ha MPOXOA, MpU WUIMHE TpelMHBEI Oonee 300 MM
CBapKy ITPOM3BOJAT OT KOHILIOB K CEPEeIUHE 3TUM ke crmocoboM. [Tocne 3aBapku
TPEIUHHB! CBAPHOH LIOB HCHBITBIBAKOT HA HEIPOHULACMOCTH U TE€PMETUYHOCTD,
NPOBEPAIOT €ro KauecTBO. [IpH OJHOCTOPOHHEH pa3fenke KPOMOK MOCHAE 3aBapKH
TPEIUMHBI CBAapHON MIOB ¢ 0OpaTHOW CTOPOHBI MOAPYOAIOT IS yCTPAHCHUA
HaIlJIBIBOB U HEMPOBAPOB, A 3aTEM IMPOU3BOAIT MOABAPKY. YCTPAHEHUE TPELIUH
YaCTUYHON WJIM TOJIHOH 3aMEHOH JIMCTa WiIM MpOo¢uIs BHIMOJHSIOT B CIIydasx,
KOraa TpeOyeTcsl YCHINTh KOHCTPYKITHED.



5. CpencTra HHAMBUAYATBHOM 3aIUKTHl CBAPLIUKOB.

B xauecTBe CPeACTB MHAMBUAYAIBHON 3aUIUTHL AJIS CBAPLUMKOB IPUMEHSIIOTCS
IUATKKH, MACKM, 3alIUTHBIE OYKH, CHEHOAEKIA, CHIeUo0yBb, NPOTHBOTA3EL,
PECTIUPATOPHI, AUINEKTPUUECKUE KOBPUKH U MATHI, CIACATE/ILHEIE NMOSCA.

J1s SIEeKTPOCBAPIIMKOR MOTYT OBITh PEKOMEHAOBAHBI IMTKH TuIoB HH, HHII,
PH, PHII u VYH. [na BCcnOMOraTe/bHBIX pa0O4YuMX MNpU  BBIMQJIHEHUH
3IIEKTPOCBAPOYHBIX paboT pekoMeHIyrTes 3awmTHee oukn Ol, 02, 002, O1,
OH2, 3HS5, 3HS, 3HII, 3H/2. Beidupaior CBeTOGMILTPHI IS 3AlIUTHEIX QUKOB,
IMUTKOB M MacOK B 3aBUCHMOCTH 0T Merona cpapku (tadn. 44). Pabouue,
3QUMILIAIOLIKE MOBEPXHOCTH HAIUIABJIICHHOTO MeTaia (IIBOB), 00eCNeunBarOTCA
3aIUTHBIMH OYKAMHU ¢ O€CLIBETHBIMH CTEKIAMU.

Jnd 3amMThl I7a3 ra3’oCBapIIMKOB MOTYT OBITH PEKOMEHIOBAHBI 3ALLWTHEIC
ouku tumos OO2, 02, O11, O/2, 3HS, 3HS8. CeeToguUnbTpel A9 3aAIUUTHBIX
OYKOB ra30CBAPIIMKOB CJACAYET BBIOMpATE B 3aBUCHMOCTH OT pacxoja aueTuieHa
NpPU PE3KE WIXA KUCIOPOIa IIPU CBAPKE, T.Y.

Anetuned Kuciaopon:

C—1....................................He 6bonee 70 —
C=2. .70 =200 900 - 2000
C—3 . .. ............200-800 2000-4000
C—=4. . . .........200-800 2000 - 8000.

18 mpenoxpaHeHHs OT OXKOTOB CBApKY CIICOYeT BBIMOJIHATE B PyKaBULIAX H
cnenoaexkae. bpeseHToBas KypTka OO/DKHA ObITe O3 KapMaHOB M HaOeTa
HaBBINYCK, HAJEKHO 3aKpbiBas OpPIOKU. BBIMOIHATH 3IEKTPOCBAPOUHBIE PadOThI
IOOIYCKAETCA TOJILKO B CYXOH CIIELOASIKIE.

[Tpy TOTONOYHOH CBapke CBApLIMK [JOMKEH TMOJIB30BATECS KparaMu WU
Ope3eHTOBBIMH HapyKaBHMKaMu. IIpu padote Ha BeICOTE O0jIee 5 M CBApLIMKU H
BCIIOMOTATebHBIM MepCcoHan 00s3aHBl HAAEBATh MPEIOXPAHUTENbHBIE MOsACa W
¢ubponuToBbie Kackd. MICIipaBHOCTL KapaOMHA U 3aMKa I104Ca, HAOEKHOCTh €ro
3aKpEMICHHS TOJDKHBI ITPOBEPATLCS Mepel HAYaloM padoTel. JJIMHA LeMH Iosca
WJIH BEPEBKH BMECTE ¢ KapaOMHOM JIOJDKHA COCTABIATE 1450 MM.

s 3alUMTEl OPraHOB OBIXAHWS MPH CBAPKE LIBETHBIX META/UIOB U CIUIABOB,

CoOAepKallMX LMHK, MEIb, CBHUHEL, CBApPIUMK JO/DKEH  IIOJIB30BATECS
pecMpaTopaMi ¢ XUMHYECKUMU DWIbTpaMU, GUIBTPYIOIIMMH WK LIJTAHTOBHIMU
NPOTUBOTA3aMH.
IIpu paboTe Ha OTKPHITOM BO3OyX€ IS 3AILMTEl OT MPUKOCHOBEHHUS € BIIAKHOMN
XOJNOOHOW 3€MJICH M CHEroM CBApIIMK JO/DKEH OBITh OOSCNEUEH TEIUIBIMH
MOJACTWIKAMH, MaTaM¥, HAKOJCHHUKAMH W MOANOKOTHUKAMM M3 'OTHECTOHKHX
MAaTEPHUATIOB € JJIACTHYHON MPOCIONAKOM.



Tabauua 44. CperodHabTPh, peKOMEHIYEMbIE LA HCTOAL3OBAHNA
Np¥ AYroBbiX METOAax CBAPKA

O6o3na- OGo3na-
ycuue qeHne
Metoa cpapky {Cana toka,| ceeto- || Meron coapku | CHaa Toka,| cBeTo-
A duabTpa A QuabTpa
Ayronas 15—=30 | C-3 [|moBuM 4080 | C-6
cRapKa 30—60 | C-4 [|onexrpo- 80—100| C-7
MEeTaNIH. 60—150¢ C-5 |lzom B wnepr-| 100—175( C.8
HECKHM 1502757 C-6 |[nmx rasax 175—275; C-9
3MEKTPO- 975—350 | C-7 || 275—-300| C-10
HOM 350600 C-8 300--400| C-11
600—760 | C-9 400—600] C-12
700—900| C-10 He wmenee| C-13
He wenee! C-11 600 .
900 Hyroeas 30—60 | C.l
Dyrosas 20—30 | C-3 {|cBapka weraa-| 60—100] C-2
CcBapKa 30—50 | C-4 || nnyecKuM 100—150] C-3
TAKEANX 50—80 | C-5 [|anekrposom 150—175| C-4
MeTans08 80—100] C-6 |8 CO, 1753003 C-5
MeTaIH- 100—=200| C.7 300—400§ C-6
YeCKHM 200—350| C-8 400—-6001 C-7
3NEKTPO- 350—500| C-9 600—7001 C-8
a0OM B cpene 500—7001 C-10 700—900 | C-9
KHepTEBIX rasos| 700—900 | C-11 Mnaimennan| 30—50 | C-5
He wmenee| C-12 [|cBapka 50—100{ C-6
900 100—~175| C.7
Hyropsas 15—-30 | C-4 175300 | C-8
cBapKa . 30—-50 | C.5 300-350| C-9
JerkHx 50—90 § C.6 . 350—500 | C-10
CILaBOB 90—150 { C-7 500—700] C-1t
MeTtanauyeckam| 150—-275§ C.8 700—9007 C-12
MCKTPOAOM 275350 C-9 He menee| C-13
B cpese #nepr- | 350—600| C-10 900
RuX 2308 600—800 | C-1t Boaaywwo- | 500—700 ( C-11
He menee| C-12 |{ayroeas mo. | 700—S00| C-12
800 Bepxsocthan | He mewee | C-13
Hyropas 1015 | C-3 lipeaka,crpoxkka| 900
cBapxa 15—=20 | C-4 ||la BunaaBka
BONbLGPa- 20—40 | C.5
BHUJIET Ne 9,

1. Kaxum 00pa3oM MOKHO JIETMPOBATh METAJUT CBAPHOTO 1IBa?

B psane ciy4aeB CBapkH COCTaB METAIA LUBA UIS O0ECIICUEHHS HAMIEKALIETO
€ro KavecTBa M JKCIUTyaTAlMOHHBIX CBOHCTB JO/DKEH OTAMYATBCS OT COCTaBa
CBapMBaeMoro Metauia. MHorza Hago KOMIEHCUPOBATH MOTEPU JIETHPYIOLIKX
JJIEMEHTOB HAa WCMApeHHe U OKUCJIEHWE. B CBA3M ¢ 3TUM  IIPOLIECCOM,
CONIYTCTBYIOLIUM PALY ZPYTMX BUOOB METALUIYPIUUECKON 00pabOTKH (B MEPBYIO
OYepeab PACKUCICHHUIO), SBJISETCS JETUPOBAHUE METAIIA LIBA.



UeM aKTMBHEE OKHUCJAETCA JIETHPYIOLUUHA 3IIEMEHT B 30HE CBAPKH, TEM MEHBILE
€ro NepeXo] B CBAPOUYHYIO BaHHY. [IpH IPOYMX PABHBIX YCJIOBHIX (KOHLECHTPALIKS,
TeMIeparypa, COCTaB ra3oBoi U LITAKOBOH (Pa3bl) 3MEMEHTHI, MPUCYTCTBYIOILIUE B
CBAPOYHONM BaHHE, 110 YOBIBAIOIICH CTENEHW CPOACTBA K KHUCIOPOAY IIpH
Temneparype 10 1600 “C MOryT GBITh MpeICTARIEHH! B BUJE CIIEIYIOLIETO PIA:

Mg-Al-Zr-Ti-S1-V-Mn-Cr-Mo-W-Fe-Co-Ni-Cu.

DNEMEHTHI, CTOAILIHE B OTOM PaAy CIIpaBa OT JKeJIe3a, MPAaKTUYESCKH MOYTH
MOJHOCTBHK YCBAUBAIOTCS. DJIEMEHTBI, HAXOSAIIMECS CJIEBA OT XKee3d, B TOH UH
MHOH MEpe OKUCIAIOTCA W JIHIb YaCTUYHO JISTHPYIOT METal wBa. CTeNneHb
JETUPOBAHMS TEM MEHBIIE, YEM JAJIBIIE 3JIEMEHT PAcONOXKEH OT xenesa. Al, Zr,
T1 mpyu AYroBoH CBapKe MNOKPBITBIMU JJICKTPOJAMH MPAKTHYECKHU MMOIHOCTHIO
OKHUCJIAETCS W B HAIJIABJICHHOM METAIE UMEKITCS JIUIIL CIEABl 3TUX 3JIEMEHTOB,
DTH 3MEMEHTHI AOCTATOYHO MOJIHO YCBAMBAKTCA CBAPOUYHOM BAaHHOH TONIBKO IIPH
NpPeIeabHO BOZMOKHOM CHIDKEHHUH OKHCIUTENBHBIX YCIOBHUH (CBapKa B MHEPTHBIX
rasax, B BaKyyme, ¢ IpUMEHEHHEM TTACCUBHEIX (UIFOCOB). B OOBIYHEIX YCIOBUIX W
M Mo O0CTaTOYHO IOJHO YCBAaMBAKTCA cBapouyHOM BaHHOM, Cr, Mn, V, Si kak
OKUCTIAKTCA, TaK U MEPEXOAIT B METAIN IBA. [IpM OJMHAKOBEIX VCIIOBHSX
BBCICHHE B CBAPOUYHYIO BAHHY IEMEHTA ¢ OTHOCHUTEIBHO OONIBIIUM CPOICTBOM K
KUCJIOPOAY TMPEAOXPAHSIEeT OT AaKTUBHOTO OKUCIECHUS JPYTHE 3JIEMEHTHI,
oO1agarne MEHBLIMM CPOACTBOM K Kucaopoay. Hanpumep, aid 60jee MoIHOoro
YCBOCHMSA THTaHA B 30HY CBAPKH LIE€JIECO0OPA3HO BBOJUTE ATKOMHHUH.

N3yuyuB METALIypruueckie IIPOLECCHl MPU CBAPKE, MOXHO HAMETUTH IIYTH
JCTHPOBAHHA MeETa/lla IUBA, 3apaHee pacyeTHBIM IIYTEM ONPEACTUTE €r0
NPHUMEPHEBINA COCTAB.

JlernpoBaHue MeTaula MPU CBApPKE BO3MOXKHO BO3OCHCTBHEM METAJUIMYECKOM
WIH LUTAKOBOH (pa3, a Taike razo. OCHOBHEIM CIOCOO0OM JETUPOBAHUS MeTaula
IIBa ABIACTCA JICTHPOBAHHE TMOCPEACTBO BBEACHHA B CBAPOUHYK) BaHHY
COOTBETCTBYIOLLKX JJIEMEHTOB B METANIHUYCCKOM COCTOSHUHM, B YACTHOCTH B BUIC
CIUTABOB. JIErMpOBaHUE B 3TOM CJIy4ae MPOUCXOIUT B PE3YILTATE!

—  NOCTYIUICHMA JICTHPYIOLLEIO OJJIEMEHTA W3 pPacCIUIaBIAEMOTO IIPH CBapKe
OCHOBHOTO METAJINA,

—  TOCTYIUIEHHS JICTHUPYIOLIETO 3JE€MEHTa M3 I[PUCAZOYHOr0  MeTalia
(IIABALIUXCS MIEKTPOAHOM MPOBOIOKH, SNIEKTPOAHOIO CTEPKHS MPHU AYTOBOH H
AJIEKTPOLIAKOBOM CBapKe),

—  BBEIOCHMS JICTUPYIOLIECTO WMIEMEHTA B COCTAB JJICKTPOIHOTO IOKPBITHS,
KEPAMUYECKOro (Proca, MHUXTHI MOPOIIKOBOM NPOBOJIOKU UM JIEHTHL.



XUMHWYECKHA COCTAB HAIUIABJICEHHOIO0 METAUIa 3aBUCUT OT XUMHYECKOIO
COCTaBa OCHOBHOT'O H MPUCANOYHOTO METAUIOB U METAIUTYPIrUYECKUX MMPOLECCOB B
CBApHOU BaHHE.

2. Busipl IOKPBITHIH 3NEKTPOIOB.

CYILIECTBYKOT UETBIPE OCHOBHBIX BHJAa TMOKPBITUH, MNPUMEHAEMBIX TIpH
MPOU3BOACTRE WICKTPOIOB 1 CBAPKH:

- MOKPBITHE KUCJIOro ThMa, 0003HadaeMoe OYKBOit A;
- OCHOBHOE¢ (b) oKphITHE,

- HeuToIo3Has ooMaska (L),

- pytiiiosoe (P).

[TOKpBITHE CBAPOYHBIX SIEKTPOAOB MOAOUPAIOT MCXOIA M3 TOTO, Kakoi BuUI
CTaJIH MUTAHUPYETCS BAPHTh, CUJIbI HATPY3KKM HA KOHCTPYKLHUIO U IPYTUX PaKTOPOB.
Kucioe.

[ aBHOE MPEUMYILECTBO OOMA3KH KHUCJIOro THIIA — IIPU CBApOUHBEIX padoTtax
BEPOATHOCTE 00pa30BaHuA MOp B OOJACTH IUBA CTPEMUTCS K HYJIO, AAKE €CIU
MecTa MPHUBAPKHU JEMEHTOB IPYT K OPYTY IOKPBITEL CICAaMH PYKABUMHBI MM
oKaTHHOH. Kucnoe moxpeiTHe CMOCOOCTBYET DPABHOMEPHOMY TOPEHUKO IYIH H
JIETKOMY €€ 3KHUTAHHI0. 3TOT BUI SIEKTPOIOB UCIIONB3YIOT, KOraa TpeboBaHus K
rOTOBOH KOHCTPYKLIMYA MHHUMAJIBHBI.

CTEp’KHH ¢ KHACIOH 3alIMTON XOopowo paboTaroT KakK MpH MMOCTOAHHOM, TakK H
npu IepeMeHHOM Toke. Haubousee OLIryTUMBIE HEIOCTATKH — OPBI3rU NpPH CBApPKE,
TOKCUYHBIE HCTIAPEHUS, PUCK MOSBICHUS FOPAYUX TPEIIMH TTPU CBAPUBAHUML.

OCTOPOXHO! Kucnoe MOKpLITHE SBIACTCA TOKCHYHBEIM IIPU HArpeBe!

OcHoBHOE.

3a cueT ¢1adoro OKMCJICHMS TAKOTrO MOKPBITUA OHO CMOCOOCTBYET JIETKOMY
H30ABJICHHUID OT KUCAOpoAa naeswierocs Metanna. IoB, caenaHHbBId ¢
MPUMEHEHHUEM WIEKTPOJa ¢ OCHOBHOH 00OMa3koi, 3alMIUeH OT BO3HUKHOBEHUS
rOpAYMX TPELIKH. DJEKTPOI JAHHOTO THMA HY)KHO MPOKAIUBAThH Ieped padoToii,
uyTOOBl HMCKIIOUUATE BEPOATHOCTH TOSABACHUS THOp B wiBE. M3-3a CIIOXHOCTH
MOAJCPKAHUS TOPEHHA OYT'M MPOHU3BOAMTL CBAPKY JJICKTPOJAMHU ¢ OCHOBHEIM
MOKPBITHEM HYKHO TOJBKO C HCIONB30BAHUEM HWCTOYHHUKA MOCTOSHHOIO TOKA
06paTHOH MONASPHOCTH (OTHOCUTCS HE KO BCEM, HO K OQJIBLINHCTBY MApOK).

DNEKTPOJBl € OCHOBHBIM THIIOM TMOKPBHITHS MPUMEHSKOT JUIsL  CBApPKU
METAUIMUSCKAX  ACTAICH M3 3aKAIMBAKOIIMXCA BUOOB  CTalM, KOTOPBIE
MOABEP)KCHBI PHUCKY MOABJICHUSA XOJOTHBIX TPEIIMH, a TaKke MU CBapKH
JJIEMEHTOB 13 MeTawia ¢ OOJBIIMM IPOLEHTOM COAep:KaHHA cepel U (pocdopa.



«OCHOBHBIC» JJIEKTPOABI MOKA3bIBAKOT BEICOKYIO 3(P(HEKTUBHOCTH IPU CBApKE B
HECKOJIBKO CJIOEB KOHCTPYKLIMKA, KOTOPBIM HY>KHA BBICOKAS KECTKOCTE.
Hemtrono3H0¢€.

Hcnonp3oBaHue B paboTe cO cBApOUYHBIM annapaTtoM MPOAYKUUH ¢ 0OMAa3KOM U3
LEJTTIOIO3E (MMEKT MapKUPOBKY «LI» Ha yMakoBKe) JAeT XOPOLIEe KAYECTBEHHOE
FOPEHHE AYTH MPEUMYLUECTBEHHO MPH MOCTOSHHOM TOKE. 3TY Pa3sHOBHMAHOCTD
HCTIOJB3YT npu paldoTaX MO CBapke KOPHEBBIX IIBOB HA MACUCTPaJbHBIX
TpyOONpOBOaX, BEITOJHEHHBIX U3 HU3KOYITIEPOAUCTOMN CTANM.

Taxyke CTEPKHM C IIOKPBITHEM U3 LEUIKJIO3Bl OTJIMYHO MOIXOIAT Ul
OJHOCTOPOHHEH CBApKU ¢ KAYECTBEHHBIM MPOIUIABICHUEM B OONACTU KOPHEBOTO
wBa. MCHonp30BaHUE CTEP)KHEH [JAaeT XOPOLUMH pe3ysbTaT MpPU  CBApKe,
OCYILUECTBJISIEMOI B BEPTUKAIILHOM ITOJIOKEHUH.

He pexomeHOyeTCd NPUMEHEHHUE NJId CBAPKW CTANU, WMEIOLWICH BBICOKHUIA
NPOLEHT yIIepoaa U JPYrux JEMHPYOIIUX KOMIOHEHTOB B COCTaBe. Elle oauH
MHHYC — BBICOKas CTENEHb BOCMPUUMYMBOCTH K OOJBIIMM TEMIICpaTypaMm H
BEPOATHOCTH OPBI3T PACILIABIEHHOTO METAIA B IPOLECCe pabOTE.

PyTunogoe.

HaHHBI THNO MOKPBITUA 0003HadaeTcs OykBo#t «P». CTepXKHM, NOKPBITHIE
PYTIWJIOBBIM COCTABOM, ITOKA3BIBAKT XOPOLUHE PE3YIBTATEl JaXe NMpH padoTe ¢
METAIAMH, UMEIOLLIAMHI PKABBIC YUACTKU WX CIIEABI OKAJIMHEI HA NOBEPXHOCTH B
MECTAaX CBapKH, B IPOLIECCE COSTUHEHUS NETAICH HE 00pasyeTcs ropsauux TPELUH.,

He ucnonp3yiTe 31eKTpoabl €O CKOJIOTOH 0OMAa3KOii.

C DOMOLBK IJNCKTPOLOB C PYTHWIOBOH OOMa3sKofl JIETKO COCOUHATH
3arPYHTOBAHHBIE BJIEMEHTHI, MPU 3TOM, XapPaKTEPUCTUKU IUBA HE YXVIIIAKOTCA.
PytunoBas obmaska cocoOOCTBYET YCTOMYMBOMY TOPEHUKO AYTH HE3aBUCHMO OT
THUNA TOKA. BpBI3rd packaJieHHOrO MeTalla MPaKTUYECKU OTCYTCTBYHOT. Takxke
PYTHJIOBBIE CTEP)KHH XAPAKTEPHU3YIOTCS MAJIBIM MPOLIECHTOM Opaka B BUAE NMOP: NMPH
UX HCMOJIB30BAHUH CBOJUTCA HA HET BEPOATHOCTE «CTAPTOBOM MOPUCTOCTHY.

[Ipu cBapke 2IeKTpoJaMH cpeaHeil U OONBLION TOMMIMHE BO3MOXKHA padoTa BO
BCEX JOMYCTHMBIX IIOJIOKEHHAX. ECIM TOMIUMHA T[OKPBITHS, HA KOTOPOM
BBIIIOJTHSIIOTCSL  CBApPOYHBIE PaloTh, 0C000 TONCTasA, TO SPPEKTUBHEE BCETO
NPOBOAUTE CBAPKY B HIDKHEM ITOJIOXKEHUH. DIIEKTPOIABI ¢ PYTHWIOBOH 00OMAa3KOil He
CTOUT HCIOJIB30BATh A/ CBAPKH 3JIEMEHTOB, KOTOPHIE OYIYT 3KCILIYaTUPOBATHCS
B YCJIOBHAX BBICOKHUX TEMIIEPATYP.

3. Kak 0603HayaoTCs CBapOYHBIC ITPOBOJIOKH ?

[Tpu3Haky, MO KOTOPbIM KJACCHPHUUPYETCd  CBapovHas MPOBOJIOKA,
CICOYIOIIHE:



+ HA3HAYCHHUIO,

+ BHUOY MOBEPXHOCTH,

* CTIPYKTYpE,

+ XMMHYECKOMY COCTaRBY.

[lo HazHaueHUIO u3Jeaus ObIBAIOT OOLIEr0 U CHEHHAIBHOIO Ha3HAUCHUS.
[IpoBOJIOKAa CHEHHAJILHOIO HA3HAUCHUS IMIPEJHA3HAYACTCA Ul  BBITOJHCHUA
crnielu(puuecKkux padoT — MOJABOAHON CBAPKH, CBAPKU apMATypPhl, BAHHOU CBApPKH U
T.0. Takasd IPOBOJIOKA MMEET XHUMHUYCCKHIl COCTaB, MO3BOJAIOMWIMK YIIPOLIATEH
BBILICYKa3aHHBIC padOThl M COACHCTBOBATL MOJYYEHUIO CBAPHOTO COCAMHCHHS
BBICOUAMIIIETO KaUeCTBa.

[IpoBosioka OOWIEr0 HA3HAUEHHWA IIPeIHA3HAUCHA UL CBAPKH, HCIOJIB3YETCA
MpH MPOBEACHUH HaIIABOYHBIX Pald0T U MPU M3rOTOBICHUHU Pa3luYHBIX TUIOB
AIEKTPOIOB (B MAPKHPOBKE IIPHCYTCTBYET OyKBa ).

[To BUAY NOBEPXHOCTU MPOBOJOKA BBHITYCKAETCS HEOMEIHEHHOM U OMEIHEHHOM
(B MapkupoBke mpucyTcTBYeT OykBa O). OMeOHEHHAs MPOBOJIOKA MPUMEHSICTCS
VIS CBAPKH KOHCTPYKUMH M M3IENWH, W3rOTOBICHHBIX M3 YIVICPOAUCTON WIIH
HU3KOJICTUPOBAaHHONH cTanu. Ee HasHaueHue - co37aTh AHTHUKOPPO3UOHHYED
3AIIMTY LIBY, a TAKXKE CMOCOOCTBOBATE YCTOMYMBOCTU TOpeHUA Ayrd. OCOOCHHO
3TO AKTYaJIbHO MPH ITPOBEACHUH Ia30BOi CBAPKHL.

MAEKMPCBKA TT2030JICKA

|
cofiepXaHue | i | ! ’
‘ i ; NEeTVPYOIUX [IOBHIIEHHHE i | | PJCT
araMeTp | ; 3NIEMEHTOB rpeboBaHua ' ‘
i K uMcTOoTe | 1 [IpOBOJIOKE
cojepxanue yruepopa C OMEJHEeHHOM

TNIOBEPXHOCTRI0

i
| crnocof BHNIABRU
HasSHauyeHMe IPOBOJNIOKH
nperHasHaueHa NIA

H3T0TCSNEHUA BNEXTPOOOE

[To CTPYKType IPOBOIOKA OBIBAET CIUIOLIHOM, MOPOIIKOBOH U AKTHBUPOBAHHOIA.
CocTaB CTaIM, U3 KOTOPOH M3rOTABIUBAIOT IIPOBOJIOKY, HMEET OTPOMHOE 3HAYCHHE
npy e¢ BBIOOPE TS CBAPKU KOHKPETHON Mapku METalia U 3aBUCUT OT YCIOBHOTO
0003HAYCHUSA — MAPKHPOBKH.

Qbo3Hauene NPOBOIOKH.

XHM. COCTAaB MAapOK CTaId, W3 KOTOPOH W3rOTABIMBAKOT IIPOBOJIOKY,
oroapupaercss B ['OCT 2246-70 W cormacHO €My CYIIECTBYET 6 Mapok,
M3TOTOBJICHHBIX U3 CTAIH ¢ MOHWKCHHBIM COOEPKaHuEM yriepoaa, 30 Mapok — u3
NETUPOBAHHON cTanu 1 41 mMapka — W3 BEICOKOJISTMPOBaHHON ctanu. [IpoBonoka



CUATAECTCA  HHU3KOVIVIEPOOMCTOW, €CIIM B HEW CYMMapHOoe COOeprKaHue
JNECTHPYIOLINX OJEMEHTOB COCTaBisieT MeHee 2,5%, JIerupoOBaHHOH, €Ciiu
CYMMAPHOE COZIEPKaHUE 3TUX 3NEMEHTOB HAXOIUTCS B nipeaenax o1 2,5 1o 10%, u
BBICOKOJIErMpoBaHHON — Oonee 10%. [IpoBonoka uMeer ycioBHOS 0003HAUCHUE,
KOTOPOE TOBOPUT O KOJMHMYECTBEHHOM COACPKAHHM PA3IUYHBIX 3JIEMEHTOB B €€
COCTABE.

MapxkupoBka COCTOUT U3 LU(p U OVKB, Tae LUPPL! 3TO KOIUUECTBO 3TEMEHTOB,

BXOJALIMX B COCTAR MPOBOJIOKH B %, a OYKBHI — Ha3BaHHE XHMHYECKOIO
JIIEMEHTA.

CrapodHas MpOBOJOKA MOKET HMETE B CBOEM COCTABE CIIEAYIOIIME 3IEMEHTHI:

+ A (N)-—a3or;

+ b (Nb) - =uoduii;

+ B (W)— Bonbhpam;

o« J1(Cu)-mMens,

+ M (Mo) — monubaeH;
+ H (Ni)- HHKeqB,

o C (Si)- kpeMHwuii,

o T (T1)— tutan;

o IO (Al) — anromunmii;
+ @ (V)— panammii;

o X (Cr)-xpom,

o LI (Zr)— uMpKOHHIA.

Ilepen mapkupoBko# oOs3arenpHO ctaButes uudpa. [locne nee yepes meduc
nuwercs Ce. [ugpa ykassBaet ) npoBOlIOKd B MM, & CB FOBOPHUT O TOM, YTO OHA
npegHasHaueHa aad cBapku. Ilocne CB uayT uu(pel, YKa3BIBAWOIIKAE HA
KOJINYECTBO yIIEpoa (B COTBIX A0IX %) .

B KOHLIE MAPKMPOBKH MOTYT CTOSTH OYKBBIL:

+ A — B CTaNM YMEHBIUEHO coAepkanue ochopa (P) u ceprl (S),
+ AA — MpOBOJIOKA U3TOTOBJCHA M3 METAIIA, Y KOTOPOro P u S MuHuManbHoe
KOJIMYECTBO, T.€. METAT OYHILEH MAKCUMAIBHO OT 3TUX MPUMECEIT.

Cepa u ¢ochop HEraTHUBHO BIMSKOT HA CBAPUBAEMOCTh, MTO3TOMY IIPH CBapKe
OTBETCTBEHHBIX KOHCTPYKLHH O0A3aTEIBHO BBEIOMPAKOT MAapKu MNPOBOJOKH C
MOHIKEHHBIM MX KOJTMYECTBOM.

[IpuMep yCIOBHOTO 00O3HAUEHHA MApPKH MPOBOJOKKA IIPU  IIPOBEACHUH
CBapOYHBIX padOT U €€ pacluu(ppoBKa;

3-C08I"2C
roe:

o 3 - IHAMETpP B MM,
+ CB — IIPOBOJIOKA CBApPOYHAs;



+ 08— comepxut 0,08 % yriepoaa,

o 12 —comepxut 2% Maprasua;

o C —conmepxut 10 1 % KpeMHUs.

CrO8I'2C ucnonp3yeTcs M NMpH PYYHOH OYrOBOH CBapKe, MPH BHIIOJHEHHU
HAIUIaBOYHBIX Pa0OT ¥ MPU BHIMOJHEHHH PadoT ¢ MOMOIIBK MQIYABTOMATOB U
aBTOMaToB. EI0 CBapuMBalOT OTBETCTBEHHbIE €MKOCTH, pad0TalIIHe MOI
JABJIEHUEM, KOHCTPYKLUMU W3 PA3IUYHBIX CTaned, TPyOOMpOBOMABI, KOTJIBI U
T.4. [IpoBOJIOKA CILIOLIHOTO AaMeTpa BeinyckaeTes O ot 0,3 1o 12 MmM.

4. Pacckazath 0 Mepax OOpbOBI C Ie(hOopMaLUsIMU MPH CBAPOUHEIX padoTax.

Payuornaivroe kKOHCMPYUpOBUHIE CEBUAPHBIX COCOUHEHUT.

IIpr KOHCTPYMPOBAHHHM M3ACIHMS HY)KHO 110 BO3SMOKHOCTA YMEHBIIATH OOBEM
HaIaBJICHHOTO META/Ia, HE JOMYCKaTh NepeceucHuit OONMBIIOre KOJINYeCTBa
IIBOB, Pa3sMEILATh LUBBI BHE 30H MAKCHUMAJIBHBIX HANPKCHUH, pacnonaras Hx
CUMMETPUYHO, U T. 1.

Texnoaoeus coopru u ceupri.

[Ipu cOopke KOHCTPYKIHA ciienyeT u30eraTb NPUXBATOK, CO3AANOMINX JKECTKOE
3akpericHue aetanedl. Jlydmne nOpuUMEHATH  COOPOYHBIE  MPUCIOCOONIEHUS,
00eCcneunBaILUe HEKOTOPYIO CTENEHDL CBOOOIBI P YCAAKE METAILIA.

Oco0oe BHUMaHNE HEOOXOAUMO 00paiaTh Ha IOCIEN0BATENBHOCTE HATIOKEHUS
IIBOB M HAIIPABICHHE MpoLEcca CBApKU. KOHCTPYKUMM HAAQ CBAapUBAaTh TaK,
4TOOBl 3aMBIKAIOIIME LIBBI, CO3JAKOMIME SKECTKUU KOHTYpP, 3aBAPUBAIUCH B
MOCNEAHIOK OYEPeb, a CBApKa TUCTOB BENACh OT UX CEPEAUHBI K KpasM.
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Puc. 1. YpasHoBemBanue aedopMariuii npu cBapke NBYTABPOBLIX DalokK.

[TocnenoBaTeNnsHOCTE CBAPKH TAKOBA:
— IIPY CBAPKE IOJOTHHIL U3 OTACIBHEIX JTUCTOB B IIEPBYK) OUEPEIb BEINOIHAIOTCA
LIBBI OTAEIBHBIX MOSACOB, & 3aTEM CBAPUBAIOT 110s1Ca MEXY COO0I,
— NPH CBAapKe IBYTABPOBBIX OQlOK CHadana cjeIyeT CBapUBaTh CTHIKOBBIE
COENVHEHNS CTEHOK U TIOJIOK, a 3aTEM YIJIOBEIE TIOSCHEIE IIIBHI,
— MPU CBAPKE LWIMHAPUYECKUX COCYNOB IIPEXKAE BCEr0 HANO CBapuUBaTh
MPOIOJBHBIE IIBLI 00EHACK, 3aTeM 0OeUalKU MEXIY COOO0M;



— IIpA CBApKe MHOIOCJIOWHEBIX IIBOB PEKOMEHIAYETCA KAKIABIM MOCIEOYIOLIUM
CJIOH CBapuBaTh B HANpPAaBJICHHHM, OOPATHOM HANPABICHUIO CBAPKU MPEIBIAYLIECTO
CJI051.

Ypasroseuwusarnue oepopriayuil,

DTOT Ccnocod0 MOKET OBITH MPUMEHEH IPU CUMMETPUUYHOM PACIIONIOKEHUU
wBoB. Ilpuyem pedopmanvu, NOMYYEHHBIC NPU HAJIMKCHUHM ILIBOB € OJHOMH
CTOPOHBI OCU CUMMETPHUH, YPABHOBEIUMBAIOTCS IIBAMM, PACIONOXKEHHBIMH C
opyroit croponsl. Ha puc. | uudpaMu nokasaHa mocieoBareIbHOCTh HATOKEHUS
ILBOB MPH CBAPKE ABYTABPOBOH OANKH.

Qbpamuvie Oegopuayuu.

B stoM ciydyae npu cOOpPKE MNPEABAPUTENIBHO CO3HAKOTCS  AedopMauuu,
oOpaTHble AehopMalUsIM, OKUIAEMBIM TIOCTE CBAPKH.

JRecmroe 3arpenienue demaieit npu céapre.

Jletaiu  3aKpelIsiloT B [PUCIOCOONEHUSAX, O0NanarluX J0CTAaTOYHOM
KECTKOCTBIO. B pe3ynbTare CBapKd B TaKUX MNPUCIOCOOICHUAX aehopMauuu
OyAyT 3HAYUTENBHO YMEHBIICHB. OOHAKO CIEOYET YUMTHIBATBE, YTO MPH 3TOM
YBEIMUMBAIOTCS BHYTPEHHHE HATIPSDKEHUS B KOHCTPYKLIMHL.

Puc. 2. ITpuMepsl TEpMUUECKON IIPABKU: a — TaBpOBO Oanku, O — ABYTaBPOBOIA
Oanku; 1 — y4acTKH HarpeBa, 2 — moJjioca Harpeea.

Cnocobvl YAIEHBULCHUS HANPANCCHUT.

OCHOBHBIMH MEPOIPUATHAMH, YMEHBIIAKOIIMMH BHYTPEHHUE HANPSOKECHUA B
IIBAaX, SB/IAKTCA. MOCAONHAs MPOKOBKA IIBOB, MPEIBAPUTE/IBHBEIN WM
COIIYTCTBYIOLIUH MOJOTPEB U3ACIHH, TEPMUUECKas 00paboOTKa IOCIE CBAPKHU.

[IpokOBKa PEKOMEHAYETCA IIPH MHOTOCIONHOM CBapke aetaneii OOJBLIONH
TOJILIMHBI, MPHYEM BO H30€KAaHUE TOSIBIAECHUSI TPEILMH W HAAPLIBOB MEPBBIM U
MOCIECOHUH €TI0 HE NMPOKOBBIBAKOTCA. [1IBBI, CKIIOHHBIE K 3aKAJIKE, MPOKOBLIBATH
He cieayeT. [IpoxkoBky MOKHO 3aMEHUTh IUIACTHYECKOH aedopmauueii miBa
CTBIKOBOTO COCIOMHEHHA, IIPOKATHIBAA €0 B BaNbLaxX. JTOT CNOCOO MPUTOACH 1A
HeOOMNBINNX TOJIIHH METAIA.



[IpeaBapUTENbHBIA WX CONYTCTBYIOIIMI MMOJOTPEB U3LCIUNA IPUMEHSIOT IIPH
CBAPKE CTAICH, CKJIOHHBIX K 3aKalke U 00pa30BaHMK TpPEWIMH. Temmeparypy
nogorpesa 100—600 °C BLIOMPAKOT B 3aBUCUMOCTH OT MAPKHU CTAJIH U KECTKOCTH
KOHCTpYKUMH. [logorpeBaroT M3Oenus UHAYKTOPAMH (¢ MCMOIB30BAHUEM TOKOB
NPOMBIIINIEHHON MM BBICOKOW YacTOThI), MHOTOIUIAMEHHBIMU TOpENKaMu U
OPYTUMHU HCTOYHUKAMH HATrPEBA.

Tepmuueckas o0padoTka MOCAE CBAPKU HEOOXOAUMA JUISL CHATUS BHYTPEHHUX
HaNpsoKEHUH. B OOMBIIMHCTBE CyYacB NPHMEHSAIOT HU3KOTEMIIEPATYPHEBIN OTITYCK
cranu npu temneparype 600—o650 °C. Ilocine HarpeBa M3ICIHE BBIACPXKHBAIOT
npu 3TOM TeMmepatype (M3 pacyeta 2—3 MUH Ha 1 MM TOMIIUHBL METaLIa) U
MEUIEHHO OXJIAKTAIOT BMECTE ¢ ME4br0. CTPYKTYPHBIX U3MCHEHHMI METalula MpH
3TOM HE IIPOHCXOMMUT.

IIpasra oehopruposanHslx CRUPHLIX KOHCIMPYKYUIL

HecmoTps Ha mnpuMEHseMble Mepel MmO OopeOe ¢ AedopManusiMu U
HANIPSDKCHUAMHM, MHOTAA  HEOOXOOMMa  MOCIEOYKLAas I1IPaBKa — CBAPHBIX
KOHCTPYKLUHMH. 2Ta npaBKa MOKeT OBITh MEXAaHUYECKOH U TEPMHYECKOIA.

MexaHuveckass TMpaBka OCYIUECTBILETCS MPUIOKEHUEM  VAAPHOH MM
CTATUYECKON HArpy3KM IIPH XOJIOOHOM WIIM HarpeToOM COCTOAHHMU MeTawia. s
3TOM LIETH NPUMEHSIOT Pa3IH4HbIE MPECChl, MPAaBUIBHEIC BAIBLBI, MOJOTHI U T. .

Tepmuueckas IpaBka OCHOBaHA HA MPUHUMIIE YPABHOBEIUMBAHUA AehopMauuii
H COCTOMT B UCKYCCTBEHHOM CO3aHWHU B KOHCTPYKLIMH BHYTPEHHUX HATPSDKEHUH,
KOTOPBIE  KOMIICHCUPYIOT  II€PBOHAYAJIBHBIE  HANPSOKCHWS,  BEI3BABLUME
aedopmaLmio.

TexHMKA NpaBKH COCTOMT B OBICTPOM HAarpeBe IOBEPXHOCTH MeETAIa ¢
MOCEAYIOIIMM €r0 OXJIaKICHHEM (IPU O3TOM HArpeTell y4YacTOK MeETalla
COKpalllaeTes B pasMmepax). HarpeeaTh Bcerna Hy>XHO TY MOBEPXHOCTh, CKATHUE
KOTOPOH MPUOACT U3E/IUIO IIPABUIBHYIO POPMY.

Haudonee 4yacTo B Ka4yeCTBE HCTOYHUKOB TEMJIA U1 HarpeBa MPUMEHSIOT
ra30BBIE TOPEIIKH.

5. CamMomnoMoIe U nepeasd NOMOILIB ITPU HECHYACTHERIX CJIVUAAX.,

[lepBas MOMOILIL MPU HECUACTHBIX CAYYasX — 3TO KOMIUIEKC BPEMEHHBIX Mep,
NpPEATPUHUMAEMBIX Jib) b oberyeHus CTpazaHuii NOCTPaJaBLLLTO,
NpeAOTBPALICHAA Pa3BUTHS Y HErNO JOMNOJHUTENBHBIX TPABM U CIACEHUS €ro
*KM3HHM IO MOMEHTA OKA3aHHs CIICUHANN3UPOBAHHON MOMOLLIY BpayaMHu.

Iepeasa noaows NPU HECHACMHBIX CAVHAIX: 001 Uue NPasiid.

[Tpu HeCHACTHOM CJTydae NEPBYIO TOMOILIbL HYXKHO OKA3bIBATH B TAKOM MOPSJKE:
- BBI30OBHTE Opurany « CKOpoi MOMOLLINY,
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- ybeauTech, YTO IOCTPAJaBIIEMY M BaM NPH OKA3aHUM IOMOIIM OMACHOCTH HE
YIPOXKAET,

- M0 BO3MOKHOCTH CTapaiiTech He NMEepeMELaTh TOCTPAaBILIEro Ha APYroe MeCTo.
OKa3pIBalTe €My MOMOLLb HA MECTE MPOUCIISCTBUS. ECIM 3TO HEBO3MOXKHO, TO
MEPEHOCUTE €T0 KpaiiHe OePekKHO U OCTOPOIKHO,

- MPH BO3HHKHOBEHHH Y IIOCTPAJABLUETO PBOTHI, €0 HEOOXO0OUMO MOBEPHYTE HA
O0k. B 3TOM ciy4ae CHIDKASTCsl BEPOATHOCTL MOMAJAHUS PBOTHEIX MacC B
IOBIXATEJIbHBIE ITYTH,

- [POBEPLTE, OBILIKT JIM MOCTPAJABLUMHA M €CThb JIM Y HEro mnyiasc. Ecau
HaOJIIONAeTCsd OCTAaHOBKA CEpAlla W JBIXaHWs, TOTYAC HAYUHANTE MPOBOAUTE
PECaHUMALUOHHBIC MEPONPHUATUA (MCKYCCTBEHHOE OBIXAHUE «H30 pTa B POT» WIH
«H30 PTA B HOCY», HEMPAMON Maccax cepaua). PeaHNMaIMio cleayer MpoBOJIMTH
0e3 OCTaHOBOK IO Te€X MNOp, MOKa y TMOCTPAJABLUIET0 HE BOCCTAHOBATCA
CAMOCTOATENBHOE JBIXAHUE U CEPACUHBIE COKPALUCHUS WM 10 NpUOBITUS Bpava.
OcHOBaHHEM [ MNPCKPALUCHUS PCAHUMALMOHHBIX MEPOIPHUATUN  SIBIAETCA
OMOJIOTUUECKAA CMEPTh MOCTPAAABLUETO, KOHCTATUPOBATH KOTOPYIO MOXKET TOIBKO
Bpay,;

- 3AILMTHUTE MOCTPAJABLIENO OT aTMOCHEPHBIX OCAIKOB. B X0/0AHOE BpeMs roja
00s3aTENIBHO YKPOHTE €ro, a B JKapy NEPEMECTUTE B TEHD;,

- MpUH HAIMYMH KPOBOTCUCHHA IPUMHUTE BCE HEOOXOAUMBIE MEPHI IO €ro
OCTAHOBKE (KPOBOOCTAHABIMBAIOILIH JKI'YT, JaBSILIAs TIOBI3KA),

- oOpabotaliTe Kpasg paH STUJIOBBIM CHHPTOM, HAaCTONKON Hoja WM 3€ICHKOIN.
Hano)xure Ha paHy CTEPUIIBHYIO MOBA3KY

- MPH MEPEIOME KOHEYHOCTEHN HAIOKUTE WIHUHY, KOTOPYK) MOXXHO U3TOTOBUTH U3
NOAPYYHBIX MATEPHAJIOB;

- BEIOEpHUTE HAUDOJEEe ONTUMAIBHBIN CIOCO0 TPAHCIIOPTUPOBKU NMOCTPAJABIIETO B
Ne4eOHOE YUPEIKICHHUE.

Oxa3zanue nepeott NONIOWU NP PAZTUYHBIX COCIMOSHUSIX.

KoMImeke Mep NMpy OKa3aHHW NEPBOM MOMOLIM I[IPH HECUACTHBIX CIIy4asX B
KQKIOM KOHKPETHOM CIIYYa€ WHAWBHAYAICH U 3aBHUCUT OT XapakKTepa TPaBMEL, a
TaKKe OT OOLIEro coCTOsiHUA mnocTpanasuiero. Ilepeuncnum Haubonee wacto
BCTPEYAIOIIMECA CUTYALMK U NEPBYIO IIOMOLIB IPH HUX!

1) IloTepa co3HaHusa. YOEAUTECH B TOM, UTO IOCTPajaBUIMM ABIUIUT W YV HErO
COXPAHEHA CepAeYHas ACATENIBHOCTh. EC/IM OBIXaHUS U IyJIBCA HET, HEMELJIEHHO
HaYMHANTE IPOBOIUTH CEPACHHO-JIETOYHYI0 PEAHUMAIIUK),

2) Kpoporeuenue. He3HauuTenpHOE MO CBOCH CWIE KPOBOTCUCHHE MOXKHO
OCTAHOBUTDH HATIOKEHHEM OABALIEN NOBA3KU. [IpU aprepruanbHOM KPOBOTECUSHUH
(KpOBB BBITEKACT U3 paHbl TOJUKAMU M UMEET SAPKO-alblil LIBET) HEOOXOIUMO
HAIOXKUATH BBILUE PAaHBl KPOBOOCTAHAB/IMBAKILLNI KIYT. B KauecTBE HEr0 MOXHO




MCIIONB30BATh LIMPOKHH KYCOK TKaHHM, CKPYYCHHBI B BHIEC SKryTta. Hemp3ss
MCIIOIB30BATh IIPOBOJ, KCHCKHE YYJIKM, HEHNOH wiam BepeBku! OO0g3aTenbHO
MOMECTUTE MO KIYT 3aIHCKY ¢ YKA3aHUEM TOYHOIO BPEMEHM €ro HajokeHUs. B
JICTHEE BPEMs JKI'YT HENb3A OepXkKarh OO0Jee OBYX YacOB, a 3UMOH €ro MOKHO
HaKJ1a/IbIBATh MAaKCHMYM Ha 4ac;
3) PaHenus rpyvaHoil kneTKd. IIpH NPOHMKAKLIMX PAHEHUAX TPYIOHOU IMOJIOCTH
BO3/lyX HAUMHAET MPOHUKATH B MJIEBPATBHYIO MOJIOCTh, 3TO IPUBOIUT K TOMY, UTO
JIETKOC HAYHHACT CXKUMATHCA, PA3BUBACTCS TAK HA3BIBACMBIH KOJUIAIC JIETKOTO.
HAnd  NpemoTBPALLCHHA 3TOI0  HA  BXOAHOE  OTBEPCTUE  HAKIAABIBAIOT
OKKIIO3UOHHYIO MOBSI3KY. [ 3TOr0 Ha paHy HAKIAABIBAKOT YHCTHIM KYCOK
MOJUITHWICHOBOH TUIEHKH U NPHKICHBAKOT €€ CO BCEX CTOPOH K KOXKE ¢ MOMOLUBIO
NAeWkomIacThips.  TpaHCOOPTUPOBAThL  MOCTPANABUIErQ  CAEAYET JieKa Ha
NOpaKeHHOM OOKY;
4) Ilpu paHeHHAX OPIOIIHON MOJIOCTH HA paHy CIEAYeT HATOXKHUTbh CTEPUIBHYH)
noBA3Ky. ECiIM HapyKy BBINAIA NETIM KUIIEYHUKA, TO MX HU B KOEM Cllydae
HEJIb3s MBITATBCA CAMOCTOATENBHO BIPaBUTH 0OpaTHO. [locTpamapieMy HeENb3s
JaBaTh MUTh, €CTh, pa3pelliaTh KyPUTh,
5) Hna oOnerueHus OOJM [PH OXKOrax MOIMBANTE MOPAKECHHYIO MMOBEPXHOCTE
XOJIOTHOH BOJOHM 10 TeX mop, noka 0ojib He CTaHeT yTuxarhk. He oTpbIBaiiTe OT
KO’KM MPWIHNIIYIO K HEH omekay. IIpocto oOpexbTe €€ BOKPYT HOKHHIIAMHU.
OOpa3oBaBlecs My3bIpH NPOTHIKATE HeNb3s. Hanokute Ha 00O0¥OKEHHYIO
MOBEPXHOCTh CTECPU/IBHYIO IIOBA3KY M JOCTABBTE IIOCTPAJABLUETO B JICUeOHOE
VUPESKACHHE,
6) IIpn OTMOPOKEHHH IOCTPATABIICIO CIEAYET BHECTU WIM 3aBECTH B TEIUIOE
noMelweHne. [[OpaKeHHBIE YYACTKH KOXKU DPACTAPAKT BOOKOH IO MMOSBICHUS
PO30BOTO LBeTa. Hukorna He pactupaiite 0OMOPOKEHHBIE YYAaCTKU CHETOM, T.K.
OCTPBIE JIEOAHBIC TpaHu OyOyT JONOJHUTEIBHO TPABMUPOBATE KOXKY. B pesyabTare
3TOr0 Ha Hel 00pa3yrTCs MHKPOCKONMUYECKHE PAHKH, SBISIKOIIMECS BXOAHBIMU
BOPOTAaMH 111 HH()EKLIHH,
7) llpu OoTpaBIeHHH HEOOXOOAUMO MPOMBITh KENYIOK «PECTOPAHHBIM METOIOMM.
JUTsL 3TOrO MOCTpalaBIIeMy AArOT BBIMUTL 1,5 — 2,0 nuTpa TEIIoi BOIRI, TOCTE
YEro MCKYCCTBEHHO BBI3BIBAIOT PBOTY, PAa3gpakad NAIbLUAMH KOPEHb A3BIKA. [Jis
NPOMBIBAHUS KeJIyAKa B3POC/IOro 4venoeeka Tpedyercsa npumepHo 10,0 nutpos
BOIbI. [TocneaHss nopuus MPOMBIBHBIX BOJ JOJDKHA OBITH MPAKTHYECKU YUCTON H
HE COACpXkaTh B ce0c OCTATKOB ChHEACHHOM mMIuM. [lociie MpOMBIBAHUS MOKHO
IOAaThb BBIMUTEH B3BECH AKTUBUPOBAHHOIO YIUIA (Pa3MEIb4UTh B IOPOLIOK 6 TabNeTOK
M pa3sMelIaTh MOJMYYEHHBIH IOPOIIOK B CTAKAHE BOIBI ).

Ilepsas noyows npu HECYUCHHBIX CIYYUAX: DE30NUACHOCD.




HOoposke 4enoBEYECKON KU3HU HET HUYEr0. M mo3TOMY, IMOHATHO CTPEMIICHHE
K@KIOr0 YETOBEKa OKa3aTh IOCTPAAABILIEMY MOMOIb, 4 MOXET OBITh JAKE H
CHacTH €ro *13Hb. HO Npek/ie yeM MPUCTYNUTE K OKa3aHUK) NEPBOM MOMOLIM IpU
HECYACTHOM cCJIydae, IoayMaiTe o cBoei coOcTBeHHOM Oe3omacHocTH. Hampumep,
€CM MOCTPAJABIIErO IOPaswy yaap 3JACKTPUYECKUM TOKOM, TO IIPEKAE 4YeM
MNOJOWTH K HEMY, HEOOXOOUMO OTKIIOUNTE TOK. [IpU HEBO3ZMOXKHOCTH 3TO CAENATD
yOepUTe KOHTAKTHBIH IIPOBOA OT TeIa IOCTPANABUIEN0 ¢ IOMOLIBKY JIKOOH
UIMHHON ACPEBAHHOM, a, caMO¢ TITaBHOE, cyxoit manku' Iloxa BeI He yOepete
NPOBOA WM HE OTKIKYUTE OJJIEKTPUUYECKUANH TOK HE MNpUKAcaiiTech K
NOTEepNEBUIEMY, T.K. B MPOTUBHOM CJIYYae BaM CaMUM IOTPedyeTCs OKa3aHUE
NEPBO MOMOILM IIPH HECYACTHOM cCilyvyae. ECau BBl OKa3bIBaeTe IMOMOLUL MPH
OTPaBICHUH JIKOACH yrapHbIM ra3oM, TO BaM, IPEKAE BCErQ, CTOUT MO3ad0TUTECS O
TOM, 4YTOOBI CaMMM HE CTaTh >KEPTBAMHU OTpaBiacHUA. i STOro Cleoyer
00eCneYuTs NPUTOK CBEXKETO BO3/IyXa B MOMEIICHUE, OTKPLIB B HEM OKHA U JABEPU.
Eciu 310 caenatb HEBO3MOXKHO (IIPU [IOYKApe, B LIAXTE U T.I1.) U HET BO3MOXKHOCTH
paboTaTe B NPOTMBOTa3e, TO HANEHLTE HA JULO MACKy M3 HECKOJBKHX CIIOCB
TKAHU, XOpOLIO CMOYEHHON B Bojge. Kak MOKHO OBICTpee BBITAILUTE
NOCTPAJABIUECTO HA CBEKHWHA BO3AYX MU IMOKUHBTE CAMH OMACHYIO 30HY. TOIBKO
MOCJIE 3TOrO BBl MOKETE NMPUCTYMUTE HEMOCPEACTBEHHO K OKA3aHUIO €MY MEPBOi
noMowx. OCTOPOKHOCTE CIIeAYeT COONMIOAATh U IIPU OKA3aHUH MOMOLIM YEJIOBEKY
B COCTOSIHHMM OCTpPOro mncuxosa. B 3TOM COCTOSHUM OH CMOCOOEH HAHECTH HE
TOJIBKO ¢€0€, HO U JKEIAIOLIHM MOMOYb MY JTFOASM CEPbE3HbBIE TPABMEL.

BUJIET Ne 10.
1. KT0 ABIACTCA OCHOBOIIONOKHIKOM 3JIEKTPUUECKON cBapKu?

DneKTpuYecKas ayra Brnepebie Oblia OTKpEITA B 1802 r. mpotdeccopoM puzuku
Cankt-IletepOyprekoil  Menuko-xupypruueckoil axkanemuu B. B. TleTpoBrM.
OnuceiBasg ABICHUA ICKTPUUECKOH OYrM B KHMIC MO Ha3BaHUEM «M3BecTus o
raJbBaHU-BOJILTOBCKUX  ombiTax», npodeccop B.B. Ilerpor ykazan Ha
BO3MOKHOCTh MCIIOIB30BAHUS 3MEKTPUUYECKON AYrM AJid 3MEKTPOOCBEUICHUS W
IUIABJICHUA METAIIOB.

A B 1882 r. pycckuii uzoOperarens H. H. beHapaoc NpuMEeHHUT 3MEKTPUYECKY IO
OYTY AJ11 COCOMHEHHA METAOB, B 1885 r. OH moayyuiI NaTeHT 04 Ha3BaHHEM
«Cnocod CoeaHEHHs U Pa3beANHEHUS META/UIOB HEMOCPEACTBEHHBIM IEHCTBIEM
SNIEKTPUYECKOr0 TOKA», UCHOIB3YA LI 3TOTO AYTY, TOPALLYK) MEXKAY YTOJBHBEIM
JIIEKTPOAOM M METAUIOM M NUTAEMYIO  WIGKTPUYECKOM  JHEprueit ot
AKKYMYJIATOPHOM Oarapeu. Pycckuii MHXeHep-MeTautypr U usodperarens H. T
CnaBsHoB B 1888 r. Pazpaboran ¢noco® cBapku METAJUIMYESCKHM JJIEKTPOIOM, B



1891 r. OH monyuws OBa MaTeHTa OO HasBaHueM «Crocod U anmaparbl AJi
JIEKTPHUYCCKON OTIHBKH METALIOB» H «CIIOCOO 3IEKTPUUYSCKOTO YIUIOTHEHUS
MeTauTHueckux OoTIuBOoK». H. H. BeHapnoc mpennoxun pasiMuyHBIE CIOCOOBI
CBAPKH HAKIIOHHBIMU METAUIAYECKUMH 3JIEKTPOJAMH W YCTPOHCTBA, B KOTOPBIX
nojiava 3ACKTpoJa B 30HY AYTU BBHINQJHSJIACH 34 CUET JABIEHUS NPY>XUHBL. OH
TaroKe paspadoTan pasHOOOpa3HBIC BUABl ABTOMATHUYECKUX YCTPOUCTB 1)1 CBAPKH
YIONBHBIM ¥ METAUIMYECKUM  JJIEKTPOJaMH, SBISKIIUMHUCS NpoodpasaMu
COBPEMEHHBIX CBAapOYHBIX aBTOMATOB M  NOJyaBTOMAatoB. OpPUTHHAIBHOE
NPUCIOCOONEHUE [ aBTOMATHYECKOTO PETyIMPOBAHUA JJIMHBI AYTH ¢ MTOMOLLBIO
cojeHonnaa, npeanoxkeHuoe H. H. benapnocoMm, B 1900 r. DkCnoHUPOBANOCE HA
[Tapmxckoit BceMUpHO#H BbIcTaBKe. OOHAKO HM3KHUM YPOBEHD Pa3BUTHUS TEXHHKHU B
Poccun TexX neT HE MO3BOMUT HCMOAL30BATH U IIMPOKO pasBUBATh CTOJb
reHuaneHble Haeu B. B. Iletpora, H. H. benapnoca u H. I'. CnaBanoga.

B 20-x romax Hauero CTOJIETHS IYIOBYK) CBApKy HAYMHAKOT BHEAPATH MpH
PEMOHTE JOKOMOOHNIEH W KkOTIOB. Hampumep, oyroeas cBapka B 3TO BpeMs
npuMeHanacs B MOCKOBCKHX, JICHMHrpaackux, SpocnaBcKuX, UWTUHCKUX M
JPYTUX KEJNE3HOMOPOKHBIX MACTEPCKUX TIPU UCMIOIB30BAHUM UMIOPTHOIO W
COOCTBEHHOT'O CBApOYHOIo OOOPYIOBaHHS, OOHAKO COOCTBEHHOE 000PYIOBaHHE
OBUIO KYCTApHOIO M3TOTOBJICHUSA, A MPUCATOUHBIM MATEPUANIOM CIIYKUIM TOJIBIE
JIEKTPOOBI C HOHU3UPYIOLUM MOKPBITHEM.

B roael mepBEIX MATHIAECTOK pazpadoTka CBAPOYHOTO OOOPYAOBAaHHS U
NEePEOOBOI IO TOMY BPEMEHH TEXHOJOTHU CBAPKU CIIOCOOCTBOBAIH YCICIIHOMY
CTPOMTENLCTBY THTAHTCKUX CTpoeK: Hemporiaca, MarHutku, YpaiMamzaBoga
JPYTUX BAKHEHIIUX OOBEKTOB CTpaHBl. PasBUTHE CBAPKU TO3BOJIMIIO B TOJEI
Benukoi  OTeyecTBEHHOHW BOMHBI OBICTPO  OPraHM30BaTh  IIPOM3BOICTBO
CaMOJIETOB, TAHKOB, OPYJAUIl M APYTUX BUJOB BOOPYKEHHUS HA 3aBofaxX Ypaia W
Cubupm.

B HacTodmee BpeMs CBApPOYHOE MPOU3BOACTBO SBIIETCS CAMOCTOSATEIBHOM
OTPACIBI) MALIAHOCTPOUTENBHON IIPOMBILJIEHHOCTA M IJIA €ro JAIbHEHLIEro
pa3BUTHA TpeOyeTcs PEIICHUE LENOro psAja BOIMPOCOB, TaKUX, Kak pa3padoTka
HOBBIX CBAPOYHBIX MALIWH, alnapaToB U MaTEPUAIOB.

2. Coco0b! HCIIBITAHUS CBAPHBIX ILIBOB.

[TpoBepka CBAPOYHBIX COSNMHEHHN — 00s3aTeNbHBIN 3Tan J0BIX CBAPOYHBIX
pabot. bnaromaps TIIATEIBHOMY KOHTPOJIEO MO)KHO BBISBUTE SIBHBIE U CKPBITHIC
nedeKTbl, KOTOPbIC B JATBHEHIIEM IIOBIUSIOT HA KAYeCTBO H JOJITOBEUYHOCTD Beeit
METATHYECKOI KOHCTPYKIIMH. KOHEUHO, MOKHO OLIEHUTh KA4E€CTBO CBAPHOT'O 11IBA
HEBOOPY KEHHBIM B3IJISAOM, HO 3TO JIMLIE OOUH U3 METOIOB.



https://svarkaed.ru/svarka/shvy-i-soedineniya/vidy-i-klassifikatsii-svarnyh-soedinenij-i-shvov.html

C NOMOLIBKY BH3YAJIBHOTO KOHTPOJIA BBl HE CMOXKETE OOHAPY)KUTH BHYTPEHHHE
TPELIMHBL ¥ MOpbl. [105TOMY BaKHO 3HATH OOMOJIHUTENBHEIC CIOCOOBI KOHTPOJIA
KayecTBa. Ha  KpynmHBIX  OPOU3BOACTBAX 3Ty  padOTy  BHIMQJHSIET
KOHTPOJIEP CBAPOUHBIX paboT, HO HAa MEJICHBKOM 3aBOIE 3Ta OOA3aHHOCTE 4acTo
JIO’KUTCS Ha MJIEYH CBapIIMKa. B 3TOM ¢TaThe MBI PACCKAXKEM, KaK MPOBEPUTH LIIBEI
M KAKWE €CTh BUABI KOHTPOIA KQUECTBA [IOMUMO BU3YAIBHOIO OCMOTPA.

CyIecTBYOT pa3HOOOpa3HBIE BUJBI M CPEACTBA TEXHUYECKOTO KOHTPOJIS, BCE
OHM HMEIOT CBOM OOCTOMHCTBA M HEAOCTATKU, OCOOCHHOCTM W HIOAHCEL. Ho
HECMOTPA Ha Pa3jMyuKA BCE OHHM MPHU3BAHBI, YTOOBI YCTPOUTDH IIBAM HUCHBITAHUE HA
NPOYHOCTH U JIOJITOBEYHOCTh. KaueCTBO CBAPHBIX COEAUHEHUI BO MHOI'OM 3aBUCUT
OT CBApLUKKA W HCIOJIB3YEMBIX KOMIUIEKTYHWIHNX, TAK YTO UTOT KOHTPOJSA MOXKHO
npesackasate. HO MBI BCE PaBHO PEKOMEHIYEM MPOBOJMUTH KOHTPOIB KA4eCTBa,
4yTO0BI OBITh YBEPEHHBIM, UTO U3ACIHA IPOCTYKAT AMITO.

KauecTBO CBapHBIX COSAMHEHWI MOKHO Y3HATH IYTEM BU3YAIBHOIO OCMOTpa
(IO’KaIyi, CcaMblil pAcNpPOCTPAHEHHBIM METOH), YJIBTPAa3BYKOBOI'O, MArHUTHOIO,
KanWUIAPHOTO M pagHauMoOHHOTO (pamuorpaduuecKoro) KOHTPOJIA, TarKe
OCYIIECTBIISIETCS KOHTPOJIb CBAPHBIX IIBOB HAa MPOHULAEMOCTh, ECTh U Apyrue
METOABI KOHTPOJISA CBAPHBIX LIBOB.

BusyajibHblii KOHTPOJIb.

D10 HauboIee MpocTOi M OBICTPBIA CIOCOO y3HATH KAYECTBO CBADHEIX IIBOB.
Bam He moHAn00ATCs CrieurajabHble NPUOOPE UK KUAKOCTH, AOCTATOYHO Balleit
BHUMATENbHOCTH. TILATENIBHO OCMOTPUTE CBAPHOE COCOUHEHUE: HE JOJDKHO OBIThH
BHAUMBIX JE(HEKTOB BPOIE TPELUMH U CKOJIOB, LIOB AOJKEH UMETh OOHY LIMPUHY H
BBICOTY Ha BCEX YyuacTKaX. BHEIMHMI KOHTPOABL CBAPOUHBIX LIBOB MO3BONSLET
TAK)XE IPOBEPUTH HAIHWYHE MIM  OTCYTCTBUE  HENPOBAPOB, HAIUIBIBOB,
HEPABHOMEPHBIX CKIAZOK LIBA. Bee 310 nedexTsl, 0OHAPYKUB KOTOPBIE MOXKHO
CMENIO FOBOPUTE O HU3KOM KAaueCTBE COCIMHEHUA.

Jlist Gonee >PPEKTUBHOTO KOHTPOJIS KAYECTBA CBAPHBIX IIIBOB MBI PEKOMEHIYEM
MCIIONIB30BATh MOILHYIO JIAMNY M JIYIYy, TAKKE HEJMLIHUM OyIeT PYJIEeTKa WM

NUHEHKA, IITAHTCHUUPKYJb. C MOMOLUBI0 TAKMX IMPOCTBIX MPUCIOCOONECHHUI BEI
CMOXKETE 3aMEPUTH pa3Mepbl Ae(heKTOB M MOHATh, YTO ¢ HUMHU JenaTrh B
JaIBHEALLIEM.

KOoHeuHO, ¢ TOMOLIBK) Takoro MeToJa Bbl HE CMOXKETE BBIIOJHUTH
MOJIHOLICHHBIH KOHTPOJIb CBAPHBIX COSAUHEHUI TPYOONDOBOIOB,
CBapHBIX COCAMHEHHH ra30npoBOJOB WIM UHBIX OTBETCTBEHHBIX KOHCTPYKIIUM, HO
BU3YAJIbHBIA OCMOTP CTaHET I[EPBOH OIepauueii, BCICO 3a KOTOPOH MOMKHO
NPUMEHUTE OCTAJIBHBIE METOIbI KOHTPOJIA.

KanuuisgpHblii KOHTPOJIb.



https://svarkaed.ru/svarka/shvy-i-soedineniya/vidy-i-sposoby-predotvrashheniya-goryachih-treshhin-pri-svarke.html
https://svarkaed.ru/svarka/shvy-i-soedineniya/raschet-na-prochnost-svarnyh-soedinenij.html
https://svarkaed.ru/svarka/shvy-i-soedineniya/vidy-i-tehniki-vypolneniya-svarochnyh-shvov.html
https://svarkaed.ru/svarka/izdeliya-i-konstruktsii/tehnologiya-svarki-trub.html

MeToapl KOHTPOJIS KauecTBa CBAPHBIX COCAMHEHUI BKJTIOYAOT TaKKe
MCTIBITAHUS CBAPHOIO WIBa. [ 3TOTO MCIONB3yeTCs KamwUIApHBIA MeTox. Ero
CYTh KpaliHe IpoCTa: A KOHTPOJS HUCIONB3YIOTCS CNEHUATBHBIE JKUIKOCTH,
KOTOpBIE CIIOCOOHBI MPOHMKATL B MENbYailIUe MOPhl U TPEIIMHKH, HA3LIBACMEIC
KanWspaMH.

C MOMOWIBID KAMWUIAPHOTO OINEPAUHOHHOIO KOHTPOJA MOXKHO NPOBEPHTH
Ka4eCcTBO JKOOro MeTamia, ¢ JIHOBIM COCTaBOM M (QOpMOil. 3avacTyr Takoi
METOH HMCMOJB3YETCA, KOIrZa HY)KHO Y3HATh HAIMYME CKPBITHIX ACheKTOB
HEBHIOUMBIX AJIA TJIa3, HO HET ODKETa, IOCKONIBKY KalWUIAPHBIH KOHTPOJDb
OYEHb MPOCT B MPUMEHEHWH U HEe TpedyeT Haau4us JOPOrOCTOSUIErO
o0opyaOBaHHSA.

KamunnspHas ~ OIleHKA Ka4eCTBA CBAPHBIX COCIMHEHUI  BBIMOJHAETCA €
MOMOILIBK JKMOKOCTEH, HA3BIBAEMBIX MMEHETpPaHTAMM (OT aHIJIMICKOro CjoBa
«penetrant», UTO 3HAYUT «MPOHUKAKIIAS KUIKOCThY ). Takue KUAKOCTH 00I1a1ar0T
HE3HAYMTEIBHBIM TOBEPXHOCTHBIM HATSOKCHUEM, OTYEro JIErKO IPOHMKAIOT B
MEIKHE KamWwLIApPBl H NOPH 3TOM OCTAlOTCs BUIMMEL Wit ra3. [lo cyrw,
MEHETPAHTHI 3AMOJHSIOT MOJ0CTH H OKPALUIHUBAKT ASPEKTHI, TEM CaMBIM Jenas X

BHIWMBIMH.

2 4

KoHTpONE CEBApHLIX COBOWHEHWA NeHeTpadToM: 1 - OYMLLEHHAR NOBEPXHOCTE C
TPeLMHOM, 2 - HAHECeHHLIA Ha NOBEPXHOCTS NEHeTPadT {NeHaTpalT 2anciHmna
Tpewmrdy), 3 - oYMLLEHHAES 0T NeHeTPaHTa NoBepPXHOCTE (MeHaTPadT oCTancA &
TpewmHa), 4 - HaHecedHLIR Ha NOBEQXHOCTE NPOAEBMTENL (NPOABMTENS BLITATMEAST
NeHeTpaHT M2 TPELWMHL Ha MOBepXHOCTE, M MOMET CO3AaBaTs CEeTnLIl dod)

Ceffuac MOXKHO HAHTHM MHOXKECTBO PELENTOB MNPUIOTOBICHUS IIEHETPAHTA,
K@KIBIM U3 KOTOpPLIX OyAeT o0najarh CBOMMM CBONCTBAMM U OCOOCHHOCTSMM.
MOHO TpPUrOTOBUTE TNEHETPAHT HA OCHOBE BOALL UM JrOOH apyroi
OpPraHHYECKOM KMAKOCTH (CKUMIAapa, OeH3051a, TAKKE CIoa OTHOCHTCA JOBOJIBHO
MONyJsipHasl TPOBEPKA CBAPHBIX IIBOB KEPOCHMHOM. Takue MNEHETPAHTHl OUYECHb
>(pHEKTUBHEI M YYBCTBUTE/IBHBI K ManeimuM gedektam. OHM  YBEPEHHO



3aHUMAKOT OIHY u3 JTUIAPYIOLIUX MO3ULIHIA cpenu METOIOB
MO KOHTPOJIIO Ka4eCTBa.
KoHTpo/ib Ha repMeTHYHOCTh CBAPHbIX LIBOB.

Ha >#uaKocTsIX HE 3aKaHYMBAKOTCA HWCIBITAHWS CBAPHBIX IIBOB. MX Takke
HY’KHO IIPOBEPUTH HA FEPMETUYHOCTE. METOI MPOBEPKU HA TEPMETHYHOCTL UMEET
MHOXKECTBO  HA3BaHUI.  TEYCHCKAHWE, [Y3BIPBKOBBEIA  METOH  KOHTPOJIA,
MHEBMOUCIIBITAHUE, TUAPOUCTIBITAHHE U MHOTUE Apyrue. HO BHE 3aBUCHMOCTH OT
Ha3BaHUA CYThb MX OCTAcTCd HEM3MEHHA: OOHApY)XEHHME CKBO3HBIX Oe(EKTOB,
VXY OWAKLIMX FEPMETUYHBIE MOKA3aTENH CBAPHOTO COEIUHEHUS.

[TpoBepKa CBAPOUHBIX IIBOB HA NFEPMETHYHOCT BHITOJHAETCS ¢ MOMOIIBI) TA30B
(KMCIIOpOJa HIIM a30Ta), PasJHyHBIX JKUAKOCTEH (HampumMep, BOIBI). MeETon BO
MHOIOM CXOK ¢ KamWUIAPHBIM, HO 3[€Ch a3 WM KUAKOCTh JOIQIHUTEIBHO
noJaroTcs nox OOJBIUMM  JABICHUEM, MOJ KOTOPBIM OHH KaKk pa3 H
pacrpeneniarTes B Ie(heKTHBIE TIOJAOCTH U BBIXOAAT HAPYKY. Y 3TOr0 METO/A €CTh
CBOA KiIaccuukauua. BriBaeT NMHEBMATHYECCKH M THAPABINYECKUA KOHTPOJID,
TAKKE IIBBI MOYKHO MPOBEPUTH BAKYYMHO WIH ¢ MTOMOLIBIO 00IyBa BO3OYXOM, 3TO
NOJKATErOPUU MHEBMATUYECKOTO KOHTPO/IL. Ho 000 BceM MOroBopUM moapodHee.

HayneM ¢ DHEBMATHYECKOIO METOAA KOHTPOJA KadecTBa WWBOB. OH
NnoJpa3yMeBaeT HCIOIB30BAHUE raza WIM BO3/1yXa, KOTOPBIM HampaB/sIeTcs Ha
COCOMHEHHUE NOA JABICHUEM. [IpH 3TOM OB CMA3BIBASTCA MBUIBHBIM PACTBOPOM.
Taxke €CTh Pa3HOBUAHOCTH THEBMATUUECKOTO  KOHTPOJIS, Ha3bIBacMas
BAKYYMHBIM KOHTPOJIEM, KOrZa ¢ IIOMOIIBK) CIEUUAIBHOrO OO0PYIOBAHUS
CO3IACTCS MCKYCCTBCHHBIA BAaKyyM, B HEr0 IOMEIIACTCS OETAIb, 4 LIOB TAKKE
NPeABAPUTEIBHO CMAYUBAIOT MBUIBHBIM PAcTBOPOM. B MecTax €O CKBO3HBIMH
TPEIUHHAMH OyAyT 00Pa3OBBIBATHCA MY3BIPH, YKA3BIBAIOILKAE HA MECTOHAXOKICHHE
nedexra.

[Ipy IPUTOTOBIEHUH MBIJIBHOTO PacTBOPA UCMOIB3YETCA OIMH KYCOK MBLIA HA
autp BoAbl. Ecau mpeactout padoTa OpU HU3KUX TeMIEpaTtypax (Ha Yauue
3UMOH ), TO 00JIe€ MOJOBMHBI BOAbI PEKOMEHIYETCA 3aMCHUTE HA CNUPT. Taroke
PEKOMEHIYEM MOIKIOYHUTE MAHOMETD, € MOMOLIBK KOTOPOTO BBl CMQXKETE
KOHTPOJIMPOBATh MOKA3aTe/lb JABJICHUS W CMOXETE 3aMETUTh, KaKk OHO Oyfer
nagate nIpu oOHapykeHUH AePekToB. Takke HEMUIIHUM OyAeT HCMOJb30BaHHE
NPEAOXPAHUTEIBHOTO KJIalaHa, YTOOBI COOMKOCTH TEXHUKY O€30TacHOCTH.,

Camas npocteiasn GopMa NHEBMATHYECKOTO KOHTPOJS — MOTPYKEHUE OETATH
B BOAY, 0€3 CMa3blBaHUs LIBOB MBUILHBIM PACTBOPOM U HUCMOJIB30BAHUS JABICHUS.
Eciu y mBa ecThb nedekTel, TO OHHM JagyT o cede 3HaThb, Korga HeOOJbLIHE
My3bIPbKH BO3AyXa HAYHYT MOSABIATLCA U3 CBAPHOTO COCIMHEHHUA. DTOT CMOCOO
MPOBEPKH KAYE€CTBA MOKHO Ha3BATh MOJEBBIM, HO OH JIOCTAaTOYHO 3(PPEKTUBHBIIA.



https://svarkaed.ru/oborudovanie-dlya-svarki/detali-i-prisposobleniya/gaz-dlya-poluavtomaticheskoj-svarki.html
https://svarkaed.ru/svarka/poleznaya-informatsiya/ohrana-truda-pri-svarke.html

Taxke ecTb €le OJHA PAa3sHOBUAHOCTE [MHEBMATHYECKOIO  KOHTPOJI,
HA3BIBAEMAasg  KOHTPOJIb KQUECTBA CBAPHBIX LIBOB U COCAUHEHUH €  [IOMOLUBIO
aMMHaka. AMMHaK MOJAETCA BMECTO Ta3a WM BO3AyXa, a LIBBEI MPeIBAPUTEIRHO
MOKPBIBAIOT CHEUHAIbHOH OyMa)KHOH JICHTOH. AMMHUAK IIPOXOIWT Yepe3 LIOB H
€CTIM UMEROTCSA Ne(EKTHI, TO HA JICHTE MOSBISKTCS KPACHBIE MATHA.

BTopo# THN KOHTPOJIA Ha TEPMETUYHOCTD — THIPABIHYECKUN. 30¢Ch JaBICHUE
CO3JAK0T ¢ IMIOMOILBIO BOBI WM MACa. 3TO OYEHb UHTEPECHBI METO, TOCKOJIBKY
OETAIb BBIACP)KUBACTCA B KHUIKOCTH OT 5 00 15 MHUHYT (B 3aBUCHMOCTH OT
OCOOCHHOCTEH METAIA), MPH STOM 30HA OKOJIO LIBA OOCTYKMBACTCS MOJIOTKOM,
yaapbl NOUKHBL OBITH cla0bIMU. EciM e€cTh Ae(eKTH, TO NpU yAape KUAKOCTh
HAYHET BBITEKATH M3 MPEANOIATaeMOT0 MeECTa ¢ TPELIUHOH WU OPYTUM
MOBPEKIACHHEM.

MarHuTHbIii KOHTPOIb.

MarHuTHBIH METOA KOHTPOJISL  3aK/IKOYAETCsl B MCIOAB30BAHMM  OCHOB
JneKTpoMarHeTusma. KOHTponep WM CBapIUMK ¢ MOMOLUBIO CIEUUATBHOTO
npudopa cO34acT BOKPYI ILBA MAarHUTHOE MOJIE, KOTOPOE HUCMYCKAET MOTOK TaK
Ha3bIBAEMBIX JJIEKTPOMATHUTHBIX JIMHUN, ECIM OHU UCK@KAKTCS, 3HAYUT €CTh
nedexTsl. MickakeHnsa PUKCHPYIOTCA MArHUTONMOPOLIKOBBIM CIIOCOOOM.

MposepKa KauecTsa CBAPHLIX LBOB MArHUTHOM .ﬁecbex*rocxonmeﬁ

[Tpy MarHUTOMOPOLIKOBOM HA TOBEPXHOCTh IIBA MPEABAPUTEIBHO HAHOCST
(peppUMArHUTHBINA MOPOLIOK, KOTOPBIM IIPH UCKAKEHUHU JJICKTPOMArHUTHOM JIMHUH
HaUMHAeT CKalIMBaThCs B MecTe Aedekra. M3-3a 3TOr0 MAarHUTHBIA KOHTPOJIB
OOCTYIIEH TOJIBKO IIpU padoTe ¢ (peppUMArHUTHBIMU METAUTAMU. AJKOMUHMH,
Menb, CTalb ¢ OOJBUIMM COACPXKAHMEM XPOMa U HUKEIs HE MOryt OBITh
MOIBEPKEHBI MPOBEpKe. B menoM, 310 oueHb 3O(OECKTUBHBIM, HO HEYOOOHBIN H
JOPOTOCTOSAMIMA METOJ, TaK YTO €ro MPUMEHSIOT TOJBKO MPU KOHTPOJIE 0C0o00
BJKHBIX Y3JIOB.

YaAbTpa3BYKOBOIi KOHTPOJIb.


https://svarkaed.ru/svarka/svarka-metallov/osobennosti-svarki-alyuminiya-argonom.html
https://svarkaed.ru/rashodnye-materialy/flyus-i-svarochnaya-provoloka/pajka-mednyh-trub-s-primeneniem-flyusa.html

YIBTpa3BYKOBOH ¢moco® oueHb HHTepeceH. OH OCHOBAaH Ha CBOHCTBAX
YIBTPa3ByKa. YJBTPa3BYKOBBIC BOJIHBI JIETKO OTPAXKAIOTCA OT KPAeB TPEILMHBI MU
CKOJIa, TOCKOJIBKY Te¢ 0O01anarT PasHBIMH  aKYCTUYECKMMH OCOOCHHOCTSIMHU.
['OBOpA MPOCTBHIMH CJIOBAMH, MBI ITOJAEM HA LIOB YJIBTPA3BYK, U €CJIM HA CBOEM
NyTH OH CTAIKUBACTCA C NEPEKTOM, TO MCKAKAETCS U OTOOPAXKACTCS B APYTOM
HarmpaBneHuH. [lpu STOM pasHble TUnbl ACHEKTOB MO-Pa3HOMY HCKAKAKOT
YJBTPa3BYKOBYIO BOJIHY, TaK UYTO UX MOJKHO JIETKO OMPEIE/UTh.
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CxeMa NPOCBEYNBAHUA CBAPHOrO COBANHERNA: 1 - UCTOUHMK U3NydeHun, 2 - agedekT, 3 -
KORTPONUPDYeMoe nagenne, 4 - AeTexTop.

KOHTpoJb KauecTBa CBAPHOIO 1IBA ¢ MTOMOIIBK)  YABTPA3BYKOBBEIX aNMNapaToB
MPUMEHAETCH TOBCEMECTHO, IIOCKOIBKY 3TO JOBOJBHO Y((PEKTUBHBIN U IIPH 3TOM
Heaoporoit Metoa. [1o cpaBHEHUIO ¢ APYTUMU METOAaMU (HallpUMeEpP, MATHUTHBIM
WM PaJdauiOHHBIM) HE HY)KHO VUMTBHIBATH KaKME-TO OCOOEHHOCTH METAILIA WUITH
npuodpeTare goporocrosiee odopyaoBanue. Ho €CTb M HEOOCTATKU: KOHTPOJb
CBAPHOIO COCOUHEHUSA YIBTPa3sBYKOM JO/DKEH IIPOBOOUTH CIHENUATUCT, a HE
OOBIYHBIN CBAPILIMK.

PaaHauHOHHBIH KOHTPOJIb.

PaguanMOHHBIA KOHTPOJIb CBAPHBIX COSAUHEHUN (Taroke Ha3bIBAEMEI
«paanorpaprUecKiii KOHTPOJIbY u
«ramMarpadpuueckuii KOHTPOJIb CBAPHBIX COCOUHEHUI») TPEACTaBAsCT  cOoDOi
MHHH-BEPCHIO OOBIYHOTO PEHTTEHA. ['aMMa-Jydyu MPOHUKAKT Yepe3 META/l U Ha
CMIEIHATBHON INEHKE (DUKCHPYIOTCS BCE BO3MOXKHBIE CKPBITBIE ACPEKTEL. ITO
CaMbIi TIEpPEeOOBOM M JOPOTOCTOSAIIMEE METOA KOHTPOJIA KadecTBa, OH Tpelyer
COBPEMEHHOI0 00OpYNOBaHUS W KBATU(PHUKALIMU OT KOHTPOJIEpa WIM CBaplLUUKa,
Tarke u30pITOUHAsA padoTa ¢ TakuM NPHOOPOM MOXKET OKA3BIBATE HETATHBHOC
BO3/ICHCTBIE HA 310POBbE UEIOBEKA.



NpoBepka CBapHLIX WBOB YNeTPasByKosah gedexTackonuei

HenagHo mnosiBunack wudposas paauorpadus, KOTOpash BHINOMHAETCI C
MOMOLUBKY KOMIIBIOTEpPA. 34ECh BMECTO IUICHKA HCIOMIB3YKOT CHELUUATBHBIE
MHOTOPA30BBIE ILTACTHHBI, KOTOPBIE COBMECTHUMBI € JIFOOBIMH HCTOYHHKAMH
panuanvd. Ho B OTIMYME OT KIACCHYECKOrO PaIMAllMOHHOIO KOHTPONS IIpH
ur(ppoBOM METOAE U30OPAKEHUSA COXPAHSIOTCS CPa3y HA KOMIIBIOTEP, UX MOXKHO
MacuTabupoBarb M KaapupoBatb. B Oyayiiem paspaloTUUKU ILIQHUPYIOT
OOBECTH 3TOT MPOLECC OO ABTOMATH3MA, YTOOBI HE TPEOOBAIOCH NMPUCYTCTBUE
UeIOBEKA.

3. I'me craButca OykBa «A» B 0003HAUCHHUSX CTalCH M CBApPOYHBIX MPOBOJIOK H C
KaKOH LENBI0?

BykBa A B KOHIIE Mapku CT&Id CBHUACTENLCTBYET (O TOM, UTO OHA
BBICOKOKAYECTBEHHAA W B HEH HAXOOUTCS MUHHUMAIBHOE KOJIMYECTBO CEPBl H
dochopa. OG03HAUCHHE CBAPOUYHON MPOBONOKU COCTOUT U3 OVKB CB (CBapOUHAs)
U OykBEeHHO-LM(PpOBOro 0003HAUCHUS €€ cocTaBa. Hampumep, MpOBOJOKA U3
HH3KOYTJIEPOOUCTON KpEMHEMapraHueBoit craiu, cogepkameit 1,40-1,8% M u
0,60-0,85% S1, o6o3nauvaetcs Ce-08I2C o 'OCT 2246-70.

[IpoBosOKa I M3TCOTOBICHHA MIEKTPOAOB Ui CBAapKH AIOMHHHS M €r0
criaBoB Mapkupyercsa: AO, Al, A, AJl, AMu, AMr u 1. 1., rae uudpa
nokaseiBaeT oduee konudecTBo npumeceii ('OCT 7871-75). BelllyckaeTcsl TaKxke
cTaJIbHAs Harapo4yHas mpososioka no ['OCT 10543-82.

Jd CBapKM MEIM M €€ CIUIABOB IPHUMCEHSIOT JJIEKTPOABl CO CTEP)KHAMH U3
MeaHoi npoBoaokd M1 u M2, Opousel BpKMu3-I u gp. Mexnp Mapkupyercs
OykBOii M, OpoH3el — OykBamu bp.



4. YeM MOKHO OOBACHHUTH NPUUMHBI 0OPA30BAHUA XOJOJHBIX H TOPSUUX TPELIVH B
METAJLIC CBAPHOTO COCIMHEHHUA?

TpelwumHa - 3T0 HECIUIOLIHOCTh, BBI3BAHHAS MECTHBIM PA3pBIBOM LIBA, KOTOPAas
MOXKET BO3HHKHYTB B PE3YIbTATE OXJIOKICHUSA UMM JCHCTBUA HArpy3oK.
MUKpPOTpEIIHHA - 3TO TPELIMHA, HMEKIIAS MUKPOCKONMYECKHE DPAa3MEpHL,
KOTOPYH OOHAPYKUBAKT (PUINUECKUMU METOJAMU HE MEHEe YeM Ipu 50-KpaTHOM
VBEJIIMYCHHH. B 3aBUCHMOCTH OT TEMIIEPATypbl, NPH KOTOpPO# 0Opa3yroTcs
TPEIIMHBI, HX VYCIOBHO MNOJPA3LCISAT HA TOPSYAEC M XOJNOAHBIE. [opsuue
TPEIIMHLl B CTAISIX BO3ZHUKAKT MpU Temneparype, npepeimaromeii 1000 °C, a
XONOOHBIE - Mpu Oosiee HU3KOW. TpelmMHBI SBISIOTCA CAMBIM CEPBE3HBIM
Ae(PEKTOM CBAPHOIO COSAMHEHHUS, KaK MPaBUIO HE MOANEKALIUM YCTPAHEHURD,

['OpAYME TPELIMHEI ~ 3TO XPYNKHUE MEKKPUCTAUIMYECCKHE PAa3PYLICHUA METAIUIA
IIBA ¥ OKOJIOIIOBHOH 30HBI, BO3HUKAKIIUE B TBEPAOKUIKOM COCTOSIHUMU B
NPOLECCE KPHUCTAIH3AUMM, 4 TAKOKEe IIPH BBICOKHX TEMIIEPATypax B TBEPAOM
COCTOSHUU. OHU M3BUIIMCTEHI, B H3JIOME UMEIOT TEMHBII LBET, CUIBHO OKHUCIICHBI,
PacpoCTpaHsTCs MO TpaHulaM 3epeH. [Io COBPEMEHHBIM MpPEACTaBICHUSIM
rOpPAYME TPELUMHBI BBI3BIBAIOTCSA ACHCTBUEM ABYX (DAKTOPOB: HAIMYHEM >KHIKUX
MPOCIOEK MEXKAY 3€pPHAMH B IPOLECCEe KPUCTAUIM3ALME U JePOopMalUSIMH
YKOPa4HBaHHUS.

B uHTEpBAC TEMIEpaTyp IUIABIEHUS U MOJHOTQ 3aTBEPACBAHMUS MPOUCXOAUT
MUTPaLUsd NPUMECEH M 3arpA3SHEHUA B MEK3EPEHHBIC IpocTpaHcTBa. Hamumume
MEXKOY 3C€PHAMHM JKHOKOH  Ga3pl, IpuMecell MW 3arpA3HCHHMEl  CHIDKAeT
Je(POPMALIOHHYO CMOCOOHOCTH IIBA M OKOJIOLIOBHOM 30HBL HepaBHOMEPHOCTH
JNHHCHHOM M OOBEMHOH yCcaIoK IIBA W OCHOBHOIO METAUIA MPHU OXJKICHHU
NPUBOJUT K BO3HUKHOBEHUK BHYTPCHHUX HATPAKEHUH, ABISKOIIMXCS MPUULHOM
NOABIEHUA MUKPO- U MAKPOCKOIIMYECKUX TPEILNUH KaK BAOJIb, TAK U [TONEPEK LIBA.

[TprunHaMu 00pa30BaHUsl FOPAYUX TPEUIUH IIPH CBAPKE SIBIAKOTCA:

- DOIpLIOE KOJHYECTBO BPEOHBIX IpuMeceii (0coOeHHO cepel U ¢octopa) B
METAJIIE CBAPHBAEMBIX 3arOTOBOK;

- HAIMYHE B METAUIE LIBA 3JEMEHTOB, O0PasyHILIUX XUMUUYECKUE COCTUHEHUS C
HH3KOH TEeMIIepaTypoil 3aTBepacBaHUA (XpOM, MOIMOIEH, BaHAaui, BOdb(pam,
TUTAH ), HApYLIAIOIIHE CBA3b MEXKY 3epHAMU,

- JKECTKO€ 3aKPEIUIEHHE CBAPHUBACMBIX 3arOTOBOK HWIIM IMOBBILICHHAA KECTKOCTh
CBAPHOTO Y3714, 3aTPy AHAOLIAA IEPEMELLIEHUE 3aTOTOBOK MPU OCTEIBAHUM.

XOIIOOHBIE TPCIIMHBI - 3TO JIOKAJBHBIE MEK- WM TPAHCKPUCTAIUIMYECKHE
Pa3pyLUCHUS CBAPHBIX COCOUHEHUI, 00Pa3yIOLIMECs B METAJUIE MPH OCTBIBAHUU IO
OTHOCHUTEIBHO HEBBICOKUX TeMmepaTyp (kak npasuno, Huxke 200 °C) unv npu
BBLIC;KMBAHUKA T'OTOBOIO M3LENHA. XOJOAHBIE TPELUMHEI B IIBE U IIEPEXOTHON 30HE



PacIoNOKEHBI 10 JIFOOBIM YIVIOM KO IIBY - B H3JIOME CBETJIBIC WU CO CIabBIMU
LUBETAMH ITOOCKATOCTH M BO3ZHHUKAIOT MPEUMYLUSCTBEHHO MPH AYTOBOH CBapke
HU3KOJIETUPOBAHHON cTanu  OoJbIIOi  TONMWMHEL UYaie BCETO  TPEUIMHEI
BO3HHKAIOT B NIEPEXOAHON 30HE BCJICACTBUC HEMPABWIBHOU TEXHUKU CBAPKH WIIH
HETIPAaBUIBHO BHIOPAHHOrO MPUCANQUHOrO Martepuana. s mOpeaynpexacHus
00pa3oBaHUA XOJOJHBIX TPELMH IPUMEHSIOT!
- NPOKANMBAHUE (DITFOCOB U SJIEKTPOJOB NEPE] CBAPKOM;
- IpeIBAPHUTEIBbHBIH IIOJOTPER CBAPHBAEMBIX 3aroTOBOK 10 250-450 °C;
- BEICHHUE MPOLECCa CBAPKU B PEXKUME ¢ ONITUMAJIbHBIMU [TApaMETPaMHU,;
- HAJIOKEHUE LIBOB B MPAaBUNBHOMN MOCIEI0BATENBHOCTH,
- MEJJICHHOS OXJTAKACHUE U3IENHA IIOCTE CBAPKH,
- MPOBEACHUE HEMOCPEACTBEHHO MTOCE CBAPKU CMAMYAIOLIErQ OTKUTA IS CHATHS
OCTaTOYHBIX HAMIPAKECHHUIH.

OO0LUMHY TpUYHUHAMU TOSBJICHUS TPELIMH, KaK TOPSYUX, TaK U XOJOAHBIX, B
ILIBAX CBAPHBIX COCOAMHEHUH ABJISAIOTCS:
- CJIMILKOM BBICOKAA JKECTKOCTb COCAMHEHUIA,
- CJIMIIKOM MaJblil pa3Mep CBAPHOTO LIBA 11 JAHHOM TONUIMHBI COSTUHEHNUS,
- HECOOMIOACHHUE UIH HENMPABUIBHBIA BBIOODP TEXHOIOTUH CBAPKU,
- IE(EKTHI B CBAPHOM LIIBE;
- HEIIPABWJIbHASA NOArOTOBKA COCIUHEHHA 110 CBApPKY,
- HEYJIOBJETBOPUTENBHOE KAQUECTBO WJIH HEMPABWILHEIN BEIOOP TUTIA 3NEKTPOAOB,;
- HCMOJNb30BAHHE IIOBBILICHHBIX 3HAYCHWH CBApPOYHOIO TOKA, KOTOPOE MOJKET
MPUBECTH K MOABJICHHIO KPYITHOZEPHUCTHIX OXPYMUEHHBIX YYACTKOB CTPYKTYPHI;
- BBICOKOE COIEPKaHUE YraepoAa WM JETUPYIOLIUX IEMEHTOB B OCHOBHOM
METAJLIC, HE YUYTCHHOE IIPU BBIOOPE TEXHOIOTUH CBAPKU.

J1s npeaynpekaeHus 00pa3oBaHUs TPEIMH B IIBAX CBAPHBIX COETUHEHUIA
HEOOXOIUMO:
- paspalarbiBaTh METAVIOKOHCTPYKIMM W TEXHOJOTMK CBApKH, KOTOPBIE
MO3BOJIAIOT HCKIKYHTD NPHMEHEHHE COSIUHEHUN ¢ BEICOKOM JKECTKOCTBIO,
- MPHU CBapKe H3OCIHHA JOCTATOUHO OOJIBLION TOJIILMHEI YBEJIMYHBATH Pa3MEphI
CBapHBIX IIIBOB;
- HE [OONYCKaTb MNpPH CBapKe VY3KUX BAJIMKOB, IPOU3BOAUTE  CBApKY
MOTHOPA3MEPHBIM IIBOM KOPOTKHMH ydacTKaMu no 200-250 MM,
- BBIOMpATh IOCHEIOBATEILHOCTE BBIMOJHEHUS CBApHBIX LIBOB TAaKOH, YTOOEI
MaKCUMAaJIBHO A0JIN0 OCTABJISATH HE 3aBAPEHHBIMU KOHIIEBBIE YUACTKU COECMHEHUS,
C TeM YTOOBI OHH 0OJAATH MAKCUMAJIBHO BO3MOKHOM MOABH)KHOCTELD,
- 00ECIICYHTh CIUIOLIIHOCTD W XOPOLIEe CIUTABJICHUE CBAPHBIX LIBOB,
- B HEKOTOPBIX CIy4asaxX OOECIEUUTE MPEABAPUTENBHEIN OAOTPEB CBAPHUBAEMBIX
YacTEH,



- ¢BOpKY COCAMHEHUH TPOU3BOAUTE C OAMHAKOBBIM U TPEOYEMBIM 110 TEXHOIOTHH
3a30pOM, IIpU HEOOXOOWMOCTM [UIsi BBIDABHUBAHUA 3a30pa IIPUMEHATDH
CTSITUBAIOIINE COOPOYHBIE MPUCTIOCODICHUS,

- HE JOMYCKAaTh MPU CBAPKE 3aBBILICHHEBIX MO CBAPOYHOMY TOKY PEKUMOB CBAPKH,
- MO0 BO3MOXXHOCTH CBapHOH IIOB J€NaTh MHOTOMPOXOMHBIM, TaK Kak
OJHOIIPOXOAHBIC LIBEI MOTYT ObITH DoNIee XPYNKUMHU, & B MHOTONPOXOIHBIX LIBaX
MPOUCXOAUT OTHKHT KQKIOTO MIPEABLIYIIETO ¢TI0,

- pa3denKy 3aloNIHATH Cpa3y IIOCNE 3aBEpLUCHMs CBAPKH KOPHS IIBA, TaK Kak
BO3IEHCTBHIO HAIPSDKEHHUS YAl BCETO MOABEPraeTcs 00JacTh KOPHEBOTO 1IBA.

5. IIpOTHBONOKAPHBIE MEPONIPUATHA.

[lon mnokapoM IIOHUMAETCH HEKOHTPOIMPYEMEI NPOLECC TOPEeHHS, MNpPH
KOTOPOM BO3MOXKHBI YVHUUTQKEHHE MATEPUANIBHBIX LICHHOCTEH U OMAaCHOCTE AJIA
>KU3HM JIIOOEH.

[IpryrnHAMH BO3ZHMKHOBECHHUSA NOXKAPOB Yallle BCErO SABIAIOTCH:

- HEOCTOPOXKHOE O0pallleHHe ¢ OTHEM,

- HECOOIOOCHHE TTPABHII HKCILTYaTAlMKU MPOU3BOACTBEHHOTO 000y I0OBAHUS,
- CaMOBO3TOPAaHHE HJTH MOJKOT BELECTB U MATEPHAJIOB;

- 3AMBIKaHUA B YIEKTPUUECKON CETH,

- TPO30BBIE pa3psAbl U Ap.

Haxomaumecs B ovare no)kapa cCropacMeleé KOHCTPYKLHA W MATEPHAIIEI
HArpeBarOTC M BOCILUIAMEHAIOTCA, 4 HECTOPAEMBIE TEPAIOT MEXAHUYECKYIO
MPOYHOCTE H AS(POPMHUPYIOTCA.

['naBHoO# 00s3aHHOCTEIO BeeX UTP sBasieTca nmogaepkKMBaHuE Ha MPOU3BOICTBE
JOJKHON KYJIBTYPBI IIPOU3BOACTBA.

- UCIIPaBHAs 3BYKOBAs M CBETOBAA CHTHAIM3ALMS (CUPEHBI, IUIAKATEI ),

- MO’KAPHBIE TUAPAHTHI U BOAOEMBI BMECTUMOCTBIO HE MeHee 100 M

- UCIIPABHOE COCTOSHUE BHYTPUNOCTPOCUYHEIX OOPOr, MPOE340B U MOABE3N0B, UX
XOpOLUEE OCBELUEHUE, OTCYTCTBUE 3ArPOMOKICHUIA U T. 1.,

- MCIIpaBHAs Tene(hOHHAS CBA3b,

- OIEUCTBYIOLLKE CETH ABAPUITHOTO OCBELLIECHUS,

- CUCTEMATHYECKOE YAAJIEHNE B OTBECHHBIE MECTA Ha PacCTOsIHUE HE MeHee 50 M
MOKapPOONACHBIX CTPOUTENIBHBIX MATEPUATIOB H OTXOAOB (CTPYXKKHU, ONMUIKH, MAKJIS
U T.L),

- 000PYAOBAHKE CIIEUHATIBHBIX MECT IS KYPEHHUS, XPAHCHUS Fa30BEIX OAJUIOHOB,

- COOCPXAaHME B HCIPABHOM COCTOAHHMU TIOMAPHBIX LUUTOB, 0O0PYIOBAaHHBIX
TOTIOpaMU, JIOMaMH, JIoMaTaMH, BepaMu, OarpaMy, OTHETYIIUTENAMU, €eMKOCTIMU
C MECKOM.



Oross MOXKET PacCIpOCTPAHATHCA MO TOPKYMM OTACIOYHBIM TMOBEPXHOCTIM
BHYTPH 30aHHS, IO CTPOUTENBHBIM KOHCTPYKUUAM M MEXIY 30aHuAMU. [lodTomy
NpH NPOEKTUPOBAHNH NMPENYCMATPUBAETCS!

- pasgclieHHEe 30aHUA NPOTUBOIIOKAPHBEIMH CT€HAMHM WIIH IIPOTHBOINOKAPHBEIMU
NEPEKPBITHAMY Ha MOKAPHBIE OTCEKH,

- pa3sgencHue 30aHUA NMPOTUBOIOKAPHEIMHU MEPErOPOAKAMU Ha CEKLIUU,

- YCTPOMCTBO IPOTHBOMOKAPHBIX Iperpan s OrpPaHUYEHUs PacIpOCTPaHEHUs
OTHA MO KOHCTPYKLMAM, 10 FOPIOYMM MaTepuanam (rpeOHu, mosaca u ap. ),

- YCTPOUCTBO MPOTHBOIIOKAPHEIX ABEPEHR U BOPOT.

[IpOTHBOMOXKAPHBIC CTEHBI NOJIKHBI BO3BHIUIATECSl HAJl KPOBIEH HE MEHEE 4eM
Ha 60 cM, ecnmi XOTd OBl OOMH M3 DJIEMEHTOB YEPAAUHOTO WIH OeCUEPAAUYHOrO
MOKPBITUS (32 MCKIIOUEHWEM KPOBJIM) BHIIOJHEHB M3 TPYIAHOCTOPAEMBIX
MaTepuanoB. [IpOTUBONOKAPHBIE CTEHBI MOIYT HE BO3BBILIATHECS HAL KPOBIIEH,
€CJIA BCE 3JIEMEHTHI YEPAAYHOTO WK OeCUepAaYHOrO MOKPHITUS, 38 UCKITIOUEHUEM
KPOBJIH, BBINIOJIHEHEI U3 HETOPOUYUX MaTCPUATIOB.

[IpOTHBONMOYKAPHBIE CTEHBI B 3MAHUAX C HAPY)KHBIMU CTEHAMH, BEITIOJIHEHHBIMU
¢ IPUMEHEHUEM FOPHYNX WIN TPYAHOTOPIOYUX MATePHAIOB, JOJIKHEI MEPECEKaTh
3TH CTEHBI X BBICTYIIATh 34 HAPY>KHYIO IUIOCKOCTE CTEHBI HE MEHEe ueM Ha 30 cM.

[IpOTHBOMOXKAPHBIC MEPETOPOIKH B MOMEILEHUAX € IMOABECHBIMM MOTOJKAMU
JOJDKHBI PA3AE/IATE MPOCTPAHCTBO HA HUMHU.

[IpOTHBOMOXKAPHBIE NMEPEKPHITUS JOJKHBEI MPUMBIKATh K HAPYKHBIM CTEHAM,
BBIITOJITHCHHBIM U3 HETOPIOYNX MAaTEPHAIOB, 03 3a30p0B. B 30aHUAX ¢ HAPYKHBIMH
CTEHAMH, 10 KOTOPBIM BO3MOXKHO PACIPOCTPAHEHUE OTHA, WJIH ¢ OCTEKIICHUEM,
PACIIOIOKEHHBIM B YPOBHE MEPEKPBITUS, 3TH MEPEKPBITUS JODKHEI MEPECEKaTh
3TH CTEHBI U OCTEKIIEHHUE.

[Inowans MOXKAPHBIX OTCEKOB € YYETOM KAaT€rOpPUM PasMEUIAcMBIX B HUX
NPOU3BOACTE YCTAHABAMBAIOT pacucTamu. s pacuera HEOOXOAUMO, 4UTOOBI
IIOIIa b IOJa MO3BOJAIA OOSCIeUHBATh TYIUICHUE MOKapa NMPeayCMOTPEHHBIMU
CPEOCTBAMH MOXKAPHOM 3aLIMTHI 32 BpeMs, KOTOPOE HE NMPEBHIIANO OBl BpeMs IO
MOTEPU OCHOBHBIMH KOHCTPYKUMAMH Hecyllel crnocoOHOCTH. s pasmenceHus
3MaHUYM Ha TIOXKApHBIE OTCEKM BMECTO IIPOTHUBOMOKAPHBIX CTEH JOIIYCKACTCA
yCTpauBaTh NPOTUBONOKAPHBIE 30HBI B BHOE OOBEMHBIX BCTABOK LUMPUHOM HE
MeHEE 12 M ¢ IPOTHUBONIOKAPHBIMU CTEHAMM, PA3NCISIIOUIMMU 3aHUE MO BCEH
IIHPHHE (ITUHE) U BBICOTE.

UTo0B MCKIAKOYUTE WIM CHU3HTH ONACHOCTE PACOPOCTPAHEHUs MOXKapa Ha
COCEOHHE OOBEKTHI, MEKAY 3JAHMAMH U COOPYKCHUAMH MpPEIyCMaTpPUBAIOTCA
0e30MacHbIC pacCTOAHUS, KOTOPBIE HA3BIBAKOTCA MPOTHBOMOXKAPHBIMH Pa3PbIBAMH.
WX pasMepbl 3aBUCST OT CTEICHU OTHECTOMKOCTH 3JaHUI U KaTeropuil noskapHoi
OITACHOCTH IIOMEILEHHMN.



EciM HOPMATUBHBIE PpAa3pblBBl  YCTPOUTE HENB3S, TO TPOSKTUPYKT DAl
KOMIEHCUPYIOIMX ~ MEPONPHATHI:  YCTPOWCTBO  NMPOTHUBOMOXKAPHBIX — CTEH,
CHIDKEHHE KATErOpHU TMNOKAPHOH ONACHOCTU IIPOU3BOACTBEHHBIX IIPOLECCOB,
YMEHBIICHNAE ILIOWATH 3aCTPONKH 30aHHUM U T.11.

JUTs TYyUIEHHUS NOKapoB HCIOAB3YVKOT BELUECTBA B TBEPAOM, KUIKOM MU
razoo0pasHOM  COCTOSHMSAX, OOJajarolye  OrHEeTYLIAIMMH  CBOMCTBAMH.
TpaaMLIHOHHO A/ 3TUX LENel HCIIONB3YIOT BOAY.

Boga He ABmAeTCA ACPULMTHEIM M JOPOTOCTOALIMM  CPEICTBOM  IIO-
KapoTyweHusa. OHa MOKET BOCHPHHUMATE OT TOPALIMX BELIECTB OOJbLIOE
KOMNYeCTBO TeIula. OJHAKO H3-32 HU3KOH CMAUMBAEMOCTH TAKUX BEILECTB, Kak
OPEBECUHA, TKaHW H Ap. KOYPOHHUIHEHT €¢ UCMONb30BAHMS MPH MOKApaxX OUYeHb
HeBemuK. [ToaToMy Ui yBENUUeHNs 3(PpPEeKTUBHOCTH TYIIEHHS B BOAY A00ABISIOT
CMAYMBATEJIA U HAHOCAT HA TOPALLYIO IOBEPXHOCTE PACIIBUICHHON CTPYEH.

JUTsl TYLIEHUS JIETKOBOCIUIAMEHSIOIIUXCS M TOPHOUUX BEIUECTB MPUMEHSHOTCS
OTHETYLUALINE TEHBI, CICLIHAIBHEIC MOPOLIKH, a30T, YIJICKUCIBIA U APYTHE ra3bl,
KOTOPBIE IOBOJIBHO YCHELIHO M3OJHPYHOT TOPALIME BELICCTBA OT 30HBI TOPECHHS
BO3/TyXa aTMOC(EpHI.

Ha KpynHBIX CTpOMKAX M MNPSOUPUATHSAX [UIS IPEOYNPEKICHUAS MMOYKAPOB
HCTIONB3YKT  CTAllMOHAPHBIE ABTOMATUYECKUE VCTAHOBKH, COCTOSIIIME U3
OOHAPY)KUTEIA TI0Kapa, CHUTHAJIBHO-IIYCKOBOTO YCTPOHCTBA, CHUCTEM MMOJAYH,
XPaHEHUs U BBIIYCKA OTHETYIIALLETO CPEACTRA.

K aBTOMaTH4ECKHM YCTaHOBKAM OTHOCATCA:

- CIOPHHKJEPHBIE M IOPEHYEPHBIE U1 TYIUCHWS BO3IOPAHWI € MOMOILLUBEO
CMELMATIBHEIX HACAIOK — CIIPUHKIIEPOB U IPEHYEPOB;

- YCTaHOBKM IJIA TYLUCHUA MOKAPOB ¢ MOMOLUBK) WHEPTHBIX Ta30B — a30Ta,
aproHa, YIJISKHCIIOrO rasa, YIVIEKUC/IOTHL,

- YCTAHOBKH U1 TYLUEHHA BO3rOPAHUI ¢ MOMOLLEBI) BOAAHOIO I1apa,;

- aBTOMAaTHYECKHE YCTAHOBKH € MOPOIIKOBBIM MOKapoTyiueHueM (OITA-50, OITA-
100).

1 5BaKyaluu JIKOICH IIPH MoKapax B 3JAHUSAX JOJKHEI OBITh [IPeAyCMOTPEHEI
5BaKyallMOHHBIE TIYTU. U3 TIOMEUICHUI MTEPBOT0 3TAKA HAPYXKY HEMOCPEACTBEHHO
WIIM 4Y€Pe3 KOPUAOP, BECTHOMJIb, JICCTHUYHYIO KJICTKY, U3 IOMELICHHH JIF000T0
JAPYrOro 3TaXKa B KOPUIAOPHI, BEAYIIME BHIXOAOM HAPY:KY HEMOCPEICTBEHHO WJIH
yepe3 BECTHUOMIb, M3 IOMCILCHMH B COCEIHEE MOMEUICHHE HA 3TOM JTAKE,
00eCNEeYeHHOE BBIXOJaMH HAPYKY HEMOCPEACTBEHHO WU YEPE3 KOPUAOP.

UHCIIO 3BAKYALMOHHBIX BBIXOJOB MMPHHUMAETCA HE MEHEE OBYX, LIMPUHA
BBIXOJOB 3aBHUCUT OT KaTETOPHHM MOMELUCHHUH, CTEIICHU OrHECTOMKOCTH 3HaHMA,
MUIOTHOCTH JIFOJCKOIO IIOTOKA ¥ YHCIIEHHOCTH JIKOACH.



OOHEM M3 MEPOIPHATHH MO IOKAPHOHM O€30MACHOCTH ABJISETCA YCTPOHCTBO

MOKApPHOH CBA3M M CUTHAIM3aUuH. I SKCTPEHHOrO COOOLICHUA B IIOKAPHYIO
4acTh O IIOKape WIH BO3MOYKHOCTH €r0 BO3HUKHOBEHHS MOXKHO BOCIMOIB30BATECS
TenepOHOM, KOPOTKOBOJIHOBOH PagUOCTAHLHUEH, SINEKTPHUECKONH IOYKapHOH
curHanusanmeii. B ropomax HauQojee MNpocTol M JOCTYMHON  SIBISETCH
TeneoHHAA CBA3b, ITOCKOJIBKY HA IOJABJISIOMIEM OONBIIMHCTBE CTPOMTEIBHBIX
OOBEKTOB WM PSNOM C HUMH HMEKTCS TeNeQOHHBIC MUHUU. B Ccenpckoii MecT-
HOCTH IJIS BBI30BA MOKAPHOW OXPAHBI MOCENKOBBIE TEICQOHHBIC TUHUN TOJKHEI
NPEOOCTABJIATLCH HEMENJIEHHO.
KOpOTKOBOMHOBBIMU WJIH YIBTPAKOPOTKOBOJIHOBEIMU PaTUOCTAHIIISIMHU
NOJIL3YETCA B OIIEPATHBHOM IIOPAAKE MEPCOHAN MIOXKAPHBIX YacTeil OJ1d CBA3U APYT
C ApyroM. PaauoCTaHIIMM YCTaHABIMBAKTCS HEMOCPEICTBEHHO HA MOKapHBIX
aBTOMOOMITAX, OnarogapAs uYeMy NOKAPHUKA HMEKT NOCTOSHHYIO CBS3b C
JUCTIETYEPCKUM IIYHKTOM H JIPYT ¢ APYIOM.

DJNEKTpHUYECKas IOKApHasd CHTHAIM3AUMsA MOXET OBITh PYYHOH WM
ABTOMATUYECKOW. PyuHad CBA3b celiyac IOYTH HE [PUMEHACTCS, HO
ABTOMATHYECKUE  CHUCTEMBI  JJICKTPUUECKON  MOXKAPHONH  CHUCHAIM3ALUU
MCIIONIB3YIOTCS  OOBOJIBHO  LIHPOKO. OHM  COCTOAT M3  aBTOMATHYECKUX
U3BELIATEIICH, JIMHUIH CBA3M, HCTOUYHUKOB MUTAHUS U IPUEMHBIX alMapaToB.

ABTOMATHYECKHE M3BELUATENIH PEarvpyrOT HA IOSBJICHWE ABIMA, [OBBILLICHHE
TEMMEPATYPhl, BOZHUKHOBESHHE IITIAMEHHU U IIEPENArOT INEKTPUUYECKUE CUTHAIBI HA
IIPUEMHBIE AIINAPATEL

1. Kakue cylecTBYOT BUABI CBAPKU?
OtBeT:

- aproHoBa,

- ra3oBas;

- MOJTyaBTOMATHUYECKAs,

- IUIa3MEHHAS,

- KOHTAKTHAS,

- XOJIOAHAS;

- JIEKTPOOYIOBasd;

- KY3HEYHas,

- ra3ompeccosas;

- TCPMHUTHA,

- AaTOMHOBOJOPOIHAA.

2. B uem CyTh 3IEeKTpOAYTOBOH CBAPKU IOKPBITBIMH SIIEKTPOAAMHU?
OtBeT:



- IIPH SJIEKTPOLYTOBOHM CBApKE NMPH MOMOLUU JICKTPHYECKONH OYTU MPOUCXOOUT
PacIUIaBICHUE METAUIA IEKTPOJA U MeTalla OCTAIM, IIPH STOM IIPOU3BOIUTCS
3alllMTa MECTA MUIABKH OT BO3JCHCTBUSA OKPYXKAKOIIEH aTMOC(EPHL.

3. Urpaer posib BeIMUYMHA TOKA IIPU 3JICKTPOAYTOBOH CBApKE B IOTOJOUYHOM
NONOKEHUN?

OtBeT:

- B OTJIMYME OT CBAPKU B HIDKHEM IQJIOKEHUM BETUYMHA TOKA IIPH IOTONQUYHOM
MOJMOKEHUH JOJIKHA OBITH HHXKE.

4. Ha 4ro MOKET NOBIHATL NOJAPHOCTE (mpsMas wid oOparHas) IIpH
JIIEKTPOIAYTOBOIl cBapKe?

OtBeT:

- KOrJla BBl BAPUTE ITOCTOSIHHBIM TOKOM, BO3MOKHBI 1B BAPUAHTA IOJAPHOCTH

* IpAMasd, KOrga Ha 3JEKTPOAC «-» , & HA ACTAIN «+»,

+ o0parHas, KOoraa Ha 3MeKTPOJE «+», a Ha IeTalU «-»;

OcOOCHHOCT MPAMOH IOJAPHOCTH 3aKIOYAeTCs B TOM, 4YTO IIPH TakOM
BKJIIOUEHHHM HA CaMOM OETalM BO3HHMKACT H3OBITOYHOE KOJUYECTBO TEIUIA. 3TO
MOKET NMPUBOIUTE K D0Jee IIyDOKOMY NMpoBapy KOpHs 1IBa.

YuuThIBas 3Ty OCOOCHHOCTD, /I CBAPKH TOHKOIMCTOBBIX ACTANCH MK ACTANEH U3
JIETKOIJIABKUX MATEPHUATIOB MIPUMEHSKOT OOBIYHO OOPaTHYHY MOJSIPHOCTE. Ee ke
UCIIONIB3YIOT KOIIA BapAT JIETHPOBAHHEIE, BEICOKOYIVIEPOAUCTEIE H HEP)KABECIOLLUE
CTaJIH.

5. B ueM OTIIMYME MEKAY aprOHOBOM, AaprOHHO-IYTOBOM U ra30Boi CBaApKOii?
OtBeT:

- AprOHOBAs CBApKa B OCHOBHOM MPUMEHAETCS ISl COSMHEHUs JacTell u3aenui
U3 ATIOMUHNAA, CIUIABOB AJIFOMUHHMA U HEPYKABEIOLLIECH CTAIIH.

HenoctaTkoM Takoro Meroaa CBapKM MOKHO Ha3BaTk TPYIHOCTE PadoThl C
Pa3THYHBIMH CIUIABAMH, & TAKXKE CIIOKHOCTE PadOTHI B TPYAHOAOCTYIMHBIX MECTaX.
AProHHO-IyroBas CBapka NMPUMEHSIETCS Ul padOTHl ¢ LIBETHBIMU METAUIAMU,
HEPKABEIOIIECH CTAIBI0 M HH3KOYIVIEPOOUCTHIMU MeTauiaMu. [Ipu 3TOM cam
NpoLece MOET B ra3e aproHe ¢ MCIOJIB30BAHMEM HEIUIABALLKUXCA 3JIEKTPOIOB.
Taxke ee HEBO3MOKHO IPOBECTH 0€3 UCTOUHUKA TUTAHUS HU3KOTO HAMPSKEHUSL.
['azoBag cBapka yvalle [PUMEHAETCS M COCOWHEHUA CTBIKOB JETallel, Kak
NPAaBUWJIO HE NPUMEHSETCS ISl CBAPUBAHUS BHAXJIECT WM IS MOTOJIOUYHBIX IIBOB,
MOCKOJNBKY 3TO TpeOyeT 3HAUMTENBHOTO HArpeBa IIBA M TPaMOTHOTO
pacipeneicHusl pacKaleHHOTO METalia, YTO 3aTpyaHeHO. [Ipu 3TOM cuuTaercs,
YTO ra30oBasg CBApPKa MOKET MPUMEHATHCS IS padOTHl B JHOOBIX IOJOKEHUAX B
NPOCTPAHCTBE M HAHOOJIEC BBINOAHA M MpaKTHYHA TpU padoTe € UYECPHBIMH
MeTaJJTAMU.

6. B ueM 3aKi1r04aeTes OTIMYHE OOBIYHON CBAPKH OT CBAPKH B YIJICKUCIIOM raze?



OtBeT:

- CBapKa C IPUMCHCHHMEM 3AIUMTHBEIX Ta30B OOCCIIEYMBACT JIy4LIECEC KA4ECTBO
CBapHBIX IIBOB, TAaK KaK CHHYKAET KOJUYECTBO JEPEKTOB U YBEIUUYUBACT
MPOU3BOIUTEIBHOCTE CAMOTO Mpouecca. Mano Toro, 4ro cama CKOpPOCTE CBapKH
TYT BHILIE, TAK TYT BO3MOXKHO €IIEC PEryAUpoBaTh TIYOUHY MPOIUIABICHUS, YTO
OOMOMHHUTENBHO YIYYIIACT KaueCTBO padoThl. JOMONHUTENBEHBIM TUIFOCOM TaKOTO
BUAA CBApKU SIBJISIETCA 0OJIE€E JIUTENBHBIN CPOK CAYKOBI U3AECIUN. 3TO OCOOEHHO
BKHO IIPH NOJYUYEHHH CIOKHBIX TEXHOJIOTHUECKUX AETAICH.

7. JIns 4ero UCnoJb3yroTCa CMECH Ta30B MPH CBapKe?

OtBeT:

- HMHEPTHBIC Ta3bl M HX CMECH NPHUMEHSAIOTCA IS MOBBILICHUS yCTOMUMBOCTH
CBApOYHON AYTH, a TAKKE Ul YBEJIUYECHHS MPOIUIABICHUA U M3MEHEHUS (DOPMEI
cBapOyHOro mpa. PaKTHYECKH 3TO O3HAYACT, YTO MPU UCIIJIB30BAHUHM Ta30CMECH
ANMEKTPOA OYAET MOMPOCTY OBICTPEE MEPEXOAUTE B METANI LIBA,

Camo no cede AyroBoe CBApUBAHUE MOKHO BBIMOIHATH U B HHEPTHEIX ra3ax, v B
aKTHBHBIX. [IpH 5TOM BEIOOp HODKEH CKIIOHATBECA B CTOPOHY aBTOMAaTHYECKOI
CBapKM WIM TNOJyaBTOMara JAAsS TOro, YTOOB MOAy4YaTh  HAUOOJEE
BBICOKOKAQUECTBEHHBIC LIBBI. 2TO, KPOME TOTO, NOJOKUTENBHO CKakeTes Ha KIIJ
BCETO IpolLecca.

[IpuMEHEHHE CMECH TeIus W aproHa yJydllaeT MokKasare/d (POpMUPOBaHMS ILBA
NpU CBapKe KOHCTPYKLMOHHBIX CTajiei, B YaCTHOCTH, CHUKAET MOPUCTOCTH W
YIYUIIAET TOPEHHE OyTU HA MEPEMEHHOM TOKE.

8. Kakue ectb cnocodrl cBapku?

OtBeT:

- XAMHYECKad CBApKa, KOIAd MPOUCXOOUT XUMHYECKOE B3AUMOACHCTBUE MEXKIY
CBAPUBAEMBIMH  MOBEPXHOCTSIMH  HEMOCPEACTBEHHO MWIM ¢ [PUMEHEHUEM
IOOMOJHUTENBHOTO MATEPHAia, HA3BIBAEMOTO IIPUCATOYHBIM,

- CBapka TpPEHHUEM, KOTJa AETANU COCIUHSAIOTCA IPH HHTCHCUBHOM TPEHUH.
Hanpumep, Tak COSOMHAIOT TOPUBI UWIMHAPUYECKHUX OCTANICH TUMA CTEP)KHEH
OOJIBIIMX JUAMETPOB.

9. B yeM oT/IHUME CBApKU MTOIYaBTOMATOM OT CBAPKU MOKPHITHIM 3MEKTPOAOM?
OTBeT:

- IMIaBHOE OTJIMYUE — B TOJILMHE CBAPUBAEMOr0 MeTauia. YToOb! CBapuTE A€TANb
13 Doee TOHKOTO META/UIa, HEOOXOOUM EKTPOA ¢ MEHBIIUM JuaMeTpoM. Y Tyt
K€ TIOABJLIIOTCS YUCTO KOHCTPYKTHUBHBIE OTPaHUUYEHUS, TIOTOMY YTO SJIEKTPOABI
TOoHbIE 1,8 — 2 MM HE IPOU3BOIATCA. IBYXMHUTUMETPOBEIM 3IEKTPOAOM MOKHO
BAPUTE JIMCT TOJNIMMHONA B 3 — 4 MM, HO HE Tomme. Ecnu MeTamwt TOHbLIE, TO HAAO
HCTIONB30BaTh MOAYaBTOMAT, B KOTOPOM MPUMEHAETCA OMEIHEHHAS IPOBOJIOKA B
BHAE 3MEKTpoaa 6e3 0OMas3KH IIPH 0Ja4Ye UHEPTHOIO ra3a K TOUKE CBAPKH.



10. EcTb Kakue-T10 0COOCHHBIE YCIOBUA A1 CBAPKH HEPIKABEIOLIEH CTan?

OtBeT:

- npu padoTe C HEPKABCHIUICH CTalby HEOOXOJUM CBAPOUHBIN amnmapar,
MMEIOLIHHA XOpOoIIO BuINpAMIICHHBIH TOK. Haubonee onTHUManbHBIA BapHaHT
CBApKU HEP/KABEIOILEH CTANM, a TaKKe AIOMUHUSA M TUTAHA — 3TO aproHOBAas
CBapKa HEIUIABALIMMCS YIECKTPOAOM.

11. EcTb KakHe-10 OCOOEHHEBIE YCIOBUS /I CBAPKU AJIFOMUHUS?

OtBeT:

- ATIOMMHHHA — 3TO OJMH H3 CAMBIX CIOKHBIX METAJUIOB A CBAPOYHBIX padoT.
CBA3aHO 3T0 C €ro BBICOKOH TEMNOMPOBOAHOCTEK), YTO BACYET 3a COOOI
VBEIMUCHHUE TOKA (HAIIPHMED, CBapKa AIIOMHHUSA TOJMIIMHON OT 4X MM TpedyeT TOK
oT 250A u Gosbllie) ¥ HEOOXOAUMOCTE 3aAIIUTH MECTA CBAPKU WHEPTHRIMHU Ta3aMu
(HampuMep, aproHoM). EciM  TONLMHA aIOMUHUEBBIX JOeTanei  Qosbluas,
PEKOMEHIyeTCA UCTIOAB30BaTh CMECH Ta30B (HampuMmep, aprod + remuit). K tomy-
K€, TOJCTBIE OETATIM HEOOXOAMMO MPEABAPUTE/IBHO HArpeBarh, YTOOBl CHU3MTH
CKOPOCTD TEIUIOOTAAYH OT MECTA CBAPKU B OCTAIBHEIC YACTU ACTANICH.

Cpapounsle annapathl ucnoje3yrwres MIG u TIG (AC) (anmapatel Ans CBapKH
NPOBOJIOKOW M AYTOBBEIC HA MEPEMEHHOM TOKE, COOTBeTCTBEHHO). TIG (DC) — He
NOJONIYT.

12. Kak 0003Ha4aloTCs CBapHBIC LIBHI HA YepTeXKax?

OtBeT:

- 10 O0IIEMY MPaBUIIY OODKHBI OTOOPAXKATHCSA THUIN CBAPHOTO COSOUHEHHS, METOL,
1 cnocod ceapku, ['OCT, kaTeT cBapHOIo LIBA, AJIMHA U LIAr.

13. TTpn MapkHpOBKE CTaICH M CIUIABOB CTO 03HA4YaKOT OYKBBL U LUQPBLI MOCIE
Hee?

OtBeT:

- OykBOHM oTOOpa)kaeTcs JICTUPYIOLIMH JJIEMEHT B CTand, a uudpoit — €ro
MPOLIEHTHOE CONEPKAHUE.

14. EcTb 1 Kak#e-10 0coOble YCIOBHA MOATOTOBKY AeTajlell mepel CBapKoii?
OtBeT:

- OArOTOBKA OOBIYHO BKJIIOYAET B Ce0s1 CIICIYIOLIUE 3TAlbL:

* OUMCTKA MOBEPXHOCTEH CBAPHBAEMEIX ACTAICH OT IPA3U U PXKABUMHEL,

* pasziesika KPOMOK B TOM C/Iydae, KOT/Aa TONUIMHA MeTaina Ooblias,

* YCTAHOBKA 3a30Pa MEXIY CBAPUBACMBIMHU KPOMKAMH,

* MPHUXBATKA M3AENAUHA MOJ CBApKy IIPU YUYETE€ BHIACPKKH TE€OMETPUUECKUX
Pa3MepOB ACTAIH.

Moryr OBITb AONOJHUTE/IBHBIC MEPOIPUATHSA, KaK, HAlpUMEDP, MpPOrpeB
QTFOMUHUEBOH JeTaTH, €CJTU TOJIIIMHA aTKOMUHUS Oonblias. Y npouue.



PeileH34s1 HA KOMIIEKT KOHTPOJIbHO-0UEHOYHbIX CPeAcTB N0 YueOHOH
NpaKTHKe
YII. 01.02 ss1ekTpocBapo4YHasi yueOHast NPAKTHKA
npodeccuona ibHo1ro moayas IIM. 01 DxkeniayaTauusa 4 TEXHHYECKOE
06CNYKNBAHHE NOJBHKHOTO COCTABA
ana cneunanabHocTH 23.02.06
TexHHYECKARA IKCIIYATAUHNA NIOABUIKHOIO COCTABA JKe/Ie3HbIX A0POT
YII. 02.01 cBapoyHas yyeOHAA NpaKTUKa
npogeccuonanbHoro moayss [1M. 02 CtpouTe bCcTBO XKeqe3HbIX A0poOT,
PEMOHT H TeKyllee coaepskaHue JKeJe3HOAOPOKHOro NyTH
nag cneunajasHoctu 08.02.10
CTpouTe bCTBO JKefle3HbIX A0POT, NYTH H NYTEBOE X035HCTRO
MacTepa OpoH3BoAcTBeHHoro obyuenus punuana CamI'YIIC B r. Prumeso *'
I'pniiuna Banepus Buktoposuua

IlpencraBaeHspii Ha peLEeH3UPOBaHHE KOMIUIEKT KOHTPOJBHO-OLEHOUHBIX
CPEACTB MO y4eOHOH TNpakTHKe BBITIOJHEH B COOTBETCTBHM C 00S3aTeNBHBIM
MUHUMYMOM  COOEP)KaHHA W  YPOBHEM  IIOJTOTOBKH  BBIMYCKHUKOB  I10
cnenuansHocTd  23.02.06 Texumyeckas 3KcrulyaTauus HOJBHMXKHOLO COCTaBd
xkene3HeIx gopor, creuunaneHocTr 08.02.10 CrpoutenscTBo Kene3HBIX J0OpPOT,
NyThb ¥ MyTEBOE XO3AACTBO M NMpeaycMaTPUBAET OCBOSHUE CTYMCHTAMU OCHOBHLIX
HaBBIKOB  3JIEKTPOCBApOYHOrO (CBApO4YHOro) Jena, HeoOXoAUMBIE 3HAHUS
DJIEKTPOCBAPOUHBIX (CBapoO4YHBIX) paboT, a TakXke CBAPKH MPOCTEHLIMX Y3HO0B.
KoMIIeKT  KOHTPONBHO-OLUEHOUYHBIX  CPeACTB  OXBAaTLIBACT BCCh  0OBLEM
TEOPETHYECKOR YacTu yueOHOro MaTepuyaia.

KoMMIeKT KOHTPOJbHO-OLEHOYHBIX CPEACTRE COAEPIKUT PE3ylibTaibl OCBUCHM A
AUCLUUIUIMHBEL, NOAJEXKaliUe NPoBepke, pacnpelesieHne OLECHUBAHUS pe3ylbTaToB
00y4eHHUd [0 BUJaM KOHTPONSs, pacnpeAc/]eHUE TUIIOB KOHTPOJIBHBIX 3alaHui no
3J€MEHTaM NPaKTHUYECKHX HABBIKOB, 3HAHHUH U YMEHHUH. i

CTpyKTypa KOHTPOJBHOTO 3aJaHUs COCTaBleHa B TecToBOH dopme (2 BapuanTa
TCCTOBLIX 3afanuil). BpeMs Ha NMOATOTOBKY M BBITOMHEHUE KaXAOrQ TECTOBOIO
3a/laHuA cocTaBisieT 45 MUHYT. [lpenycMOTpeH KOMIIIEKT KOHTPOJBHBIX 3adaHui
(10 ©uneros o 5 BONPOCOB), coAepKallUil KPUTEPUU OLCHUBAHMUS.

PesynsTaToM OCBOEHHs NMpOrpaMMbl y4eOHON MpPaKTUKU SABASETCS OBIATCHUE
00y4arolMMHUCS BHOOM TNpodecCHOHANBHONR JAeATCILHOCTH IXKCcrayamayist U
mexHuyeckoe 0OCAYHCUBAHUE NOOBUNCHO20 cocmasa, CMPpOUmenscmeo HenesHvlx
00po2, Nyms U NYymesoe X03AUCME0, B TOM 4Hcle NpodheCCHOHANBHBIMU U OOIIHMH
KOMITETCHLIHSIMH.

KOMNIEKT  KOHTPONBHO-OUEHOYHBIX  CPENCTB  MOXIO  [PHMCISATH
obpaszopatenbblX yupexxaeHuax CIIO, a taxke B mpodecCHOHATBHOM MOATOTOBKE
110 npodeccusM padboyunx.
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Penensenr: "/1' ,éT AJI. TumyHUH, 3aBelyrOWIMH NpPaKTUKON ¢uauana
\ St CaML'VIIC B r. Pruimeso.




Peuensus HA KOMILIEKT KOHTPOSILHO-OLEHOUYHBIX CPEACTB N0 Y4eOHOoH
npaKTHKe
YIL. 01.02 oneKTPOCBAPOUYHAS YueOHANA NPAKTHKA
npodeccuonanbioro moayusi [IM. 01 Ixciuryarauns v TeXnMuccKoc
00CIy)KHBAIIHE NOJABHAKHOIO COCTABA
anA cnenHaJbHocTH 23.02.06
Texuyueckas IKCIIYATAUNS NOABHIKHOIO COCTABA JKE/IE3HBIX A0pOr
VYII. 02.01 cBapouynasn yyeOHan npakruka
npodeccuonansroro moayis [IM. 02 CTponTeabeTBO KeEJCIHBIX A0POT,
PeMOHT H TeKYIlee coaepARante :KeJEe3HOZOPOKHOro NyTH
ans cnenuanbrocTu 08.02.10
CTpouTeabeTBO KeIe3HbIX AOPOT, NYTh H NYTEBOE X03RHCTBO
macrepa nponssoacreeHnoro obyyenns dpuianana CamI'VIIC 8 x. Prawmeso
['puinnna Banepus Bukroposnua

PenensupycMblii  KOMIAEKT KOHTPOAbHO-oULEHOHULIX cpeacts (KOC) npeasasnaucu jui
[IPOBCPKU PE3YIBTATOR OCBOCHUS 3ICK TPOCBAPOYHONA y4eOHOMN IpaK IHKA,

Komnmexr KOC Bkmouaer B cebs KOHTPONBHBIE MW ONEHOWHBIE Matepuaninl ik opuc
nudpepennEpoBaHHOTO 3a4€Ta.

AKTYaNLHOCTE JJAHHOIO KOMIINEKTa BBIPAXKEHA B MPAKTHKO-OPUEHTHPOBAMIILIX 3alaHui, YTo
cootBeTcTBYET TpebosanusiM PI'OC.

CTpyKTypa KOMIUIEKTa BBICTpOEHA B AOTHYECKOH 110CIIEA0BATCIIEHOCTH.

HecomuennbiMm - AOCTOMHCTBOM — JAHHOTO KOMINIEKTa SAB/ETCA TO, YTO  COJICPKaNING
komitoneHToB KOC onpeneneno ¢ yuerom ocobennocreii 1IIKPC (mporpammut 1oarorosku
KRAMMMUIHPOBAHHKIX palboyuX, CHyXanmux) no aanHoi npodeccun. Marepnan ouenn
I'PaMOTHO BBICTPOEH METOJIHYECKH, HOCUT KOMIUICKCHBIN, BHICOKONPOHECCHOHANBHBIN XapaKTep.

KoMOIeKT KOHTPONBHO-OUEHOUHBIX CPE/ICTB COACPKHT PE3YNbTaThl OCBOEHNA AUCUMTITUHEL.
NOJUINALLME [POBEPKE, pacHpeleNieHde OLCHUBAHUA pe3ylbkTaToB OOYyYeHHs IO BHIAM
KOHTpONA, paclipe/ieicHHe THIIOB KOHTPOJIBHBIX 3afaHHii MO JMeMEHTAM IPaKTHYECKHX
HaBbIKOB, 3HAHHH U YMEHMH.

Komitekr Binmodaer B ceOst yCTORMS BBINOIHEHWS 33JaHdi, OLUEHOYHBIE BEAOMOCTH
CTYJICHTOR MO KXIOW FpyIne MposepseMbIX oOIBX W npodecCHOHATBHBIX KOMIETEHIMI.
ABTOPOM rpaMOTHO H YCTKO ONPEJIENIEHbl HOKA3ATENU OIIEHKY PC3YNBTATOR UX OCROCHMUSE
B xomnnekte KOC npeacraBacH WKPOKUiE KPYT yucOHON W CIIPABOUNON JUTCPATYPLI, KO TOPLIN
MOTYT BOCLIONIB30BATHCH B IPOLECCE MOATOTOBKH CTYAEHTHY.

Pe3ynLTaToM OCBOCHHS MPOrPAMMEI YueOHOM MPaKTHKY ABAsSETC oBlaNeHue 00y YaioumMHuCs
BUAOM TpodecCUHOHANbHOH ACATCABHOCTH JKCHAYAMAYUL U MEXHUYECKOe O0OCRYNCUBUHUEC
ROOBUNICHO20 cocmasa, CMpoumensCmeo Jcere3nsix 00po2, nYyMeb U RYMEEOE XOIAUCMEO, B TOM
yucae NpohecCHOHAILHBLIMH W OOLIIMH KOMIIETEHIIH MU,

KoMnyekT KOHTPONBHO-OLEHOYHBIX CpPEACTB MOXHO TIPUMEBATHL B 00pa3oBaTeNbHLIX
vupexrcennsx CTIO. a taxxe B npodeccnonansioi NOATOTOBKE MO podeccuam pabouny.

. is? s
PenensenT: B 4« - EB. Vynnapesa, npenonasarensd ¢punuana Caml'YIIC
: .;g’ B I'. Pruuieso.



