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HPEIUCJIOBHUE

HayuHo-TexHuueckuil mporpecc CTaBUT MEpej CBapUIMKaMH 3ajJady IMO-
BBIIICHHS] KauyeCTBa CBAPOYHBIX PabOT 3a cueT BHEJPEHUS B MPOU3BOJICTBO Iie-
PEIOBBIX TEXHOJIOTHM, COBPEMEHHBIX METOJIOB M CPEICTB HEpa3pyLIaroIIero
KOHTPOJISl KaYECTBA CBAPHBIX COCUHEHUM, METOJOB M CUCTEM YIIpaBJICHUS Ka-
YeCTBOM Ha OCHOBE MCIIOJIb30BAaHUS BBIUMCIUTENbHOU TexHUKH. Heobxomumo
CHU3HUTb METAIJIOEMKOCTb U3/IEIHI, palluOHATBHO MCIOIb30BATh MaTepUaIbHbIC
peCypChl.

OpnHoit u3 oTpacied MPOMBIIUIEHHOCTH, TJI€ JOCTATOYHO IIMPOKO HC-
MOJIB3YIOTCSl CBAPOUYHBIE MPOLIECCHI, SBISIETCS MOCTOCTpOeHHE. MOCTOBBIE KOH-
CTPYKIMHM paboTalOT MPH HEOIArONpHUATHBIX aTMOC(EPHBIX YCIOBUSAX U HUZKUX
TeMIlepaTypax, IOJBEpraloTcs BO3JACHCTBUIO IAMHAMUYECKHUX HArpy3o0K. OITO
NPEIBSBIAECT K CBAPHBIM COEJIMHEHUSM MOCTOB TPEOOBAHHS BBHICOKOTO KauyecT-
Ba, HAJIG)KHOCTHU o0ecreueHus: 0€30MaCHOCTH UX IKCILTyaTalluH.

B Hacrosiiem paszene Kypca paccMaTpUBaIOTCAd 000pPYIOBaHHUE U TEXHO-
JIOTUSI MOHTaXXHOM CBApKU CTAJbHBIX KOHCTPYKIIM MOCTOB Ha OCHOBE MaTepua-
JIOB, U3JIO)KEHHBIX B TEXHUUECKOW JINTEpAType MO CBApKeE, a TAKKE MCIIOJIb30Ba-
Hbl «PyKOBOJICTBO 1O BBIMOJHEHUIO MOHTAXKHBIX CBapHBIX COCIMHEHUN METal-
JMYECKUX MPOJIETHBIX CTpoeHui mMocToB (1982)», omobpenHble [ maBHBIM Tex-
HUYECKUM YIpaBJIeHHEM, [ JJaBHBIM YNpaBIE€HUEM [0 CTPOUTEIHCTBY MOCTOB U
Hayuno-texunueckum coBeroM Muntpanctposs CCCP u cranaapTtom OT mpen-
npusatus CTII 005-97 «TexHoJoruss MOHTaXHOM CBApKU CTaJIbHBIX KOHCTPYK-
uuii MoctoBy. [IpunHsAto Bo BHUMaHue ctanaapT npeanpusitus CTIT 012-2000
«3aBOJICKOE M3TOTOBJICHHE CTAJIbHBIX KOHCTPYKIMH MOCTOB» M «MHCTpyKIus
[0 TEXHOJIOTUU MEXAHU3UPOBAHHOM U PYYHOM CBapKH MPHU 3aBOACKOM HU3TOTOB-
JICHUU CTalIbHBIX KOHCTpYKIMi mocToB» (BCH 169-80).

[Iporpammoii penycCMOTPEHO OTPAHUYEHHOE KOJIMYECTBO YacOB Ha W3-
JIO’)KEHUE MaTepuaia, Mo3TOMY B JIEKLUSX JIaHbl TOJBKO OCHOBHBIE MPUHIUIIHU-
aJIbHBIE TTOJIOKEHUSI.
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BBE/IEHUE

[Tox cBapkoi MOHUMAIOT CIOCOO MOJYYEHUS HEPAZBEMHBIX COCTUHEHUMN
TBEPJIBIX TEJI 3@ CUET MEKMOJIEKYIISIPHBIX U MEKaTOMHBIX CUJI CLIETIEHUS.

5000-5500 ner nHazanm u3aeaus U3 30JI0Ta U OPOH3bI M3TOTABIMBAIUCH
CBapKOHM MO croco0y MpOMEXyTOYHOro JiuThs. Korjga 4enoBe4yecTBO OCBOMIIO
JKEJIe30, MOSIBUJIACh U CTalla Pa3BUBATHCS Ky3HEUHas cBapka. M3nenus u3 xene-
3a, U3TOTOBJICHHBIE 3TUM CIIOCOOOM CBapKu, u3BecTHHI ObutH eme 3500 et Ha-
3an. Ilporpecc B pazButum cBapku 00s13aH OTKPBITUIO AYTOBOTO paspsjlia pyc-
ckuMm akaaemukoMm IlerpoBeiMm B 1802 1. B 1882 r. pycckuii m3o0peraTenb
H.H.Benapaoc ucrnons3oBajl 1yroBoil pa3ps MEXAY YTOJbHBIM 3JIEKTPOAOM U
JETaJbl0 U1 CBAapKU M pe3ku MeTamuioB. OH SBIAETCS OCHOBOIOJIOKHHUKOM
CBApKM HEIUIABAIIMMCS d1eKTpoaoM. B 1888 r. pycckuii uHxkeHep-MeTamutypr u
anektpuk H.I'.CnaBsiHOB mnpeuioxuin crnocod IyroBoil CBapKu IUIABSIIIMMCS
aneKkTpoaoM. VM BriepBbI€ M3TOTOBIIEHBI CBAPOUYHbIE T€HEPATOPHl. B HacTos1Iee
BpeMsl BEAYIIMMH OpraHU3alMsIMH B PAa3BUTHUU CBAPOYHOIO MPOU3BOICTBA SB-
msaores UOC um. E.O. Ilarona, MBTY wum. 3.M. baymana, KIIH, JII'TY,
BHUDSCO u np. Hllupokoe npuMEeHEHUE HAXOASIT CBAPOUYHBIE MPOLIECCHI B CAMO-
JIETOCTPOCHHUH, PAKETOCTPOCHHUH, CYJOCTPOCHUH, aBTOMOOWJIECTPOCHUM, B
TpyOHOM TMPOU3BOJICTBE, CEIbXO3MAIIMHOCTPOCHUHU, B XMMHUYECKOM MAIIUHO-
CTPOECHHUH, B CTPOUTEIBCTBE U MOCTOCTPOCHUHU.

[lepBble MOCTBI C MPUMEHEHUEM AJIEKTPOYTOBOM CBAPKU OBLIM M3TOTOB-
neHbl Bo BiaauBocrtoke, rae moxa pykoBojactBoM B.Il.Bosorauna B 20-x TIT.
BHEJIpsJIach CBapka B NpoOMbIIUIeHHOCTH. B 1928 u 1929 rr. Obuin cBapeHBI
MPOJIETEI MOCTOB JJIMHOW 25 M. IlepBblii KeJIe3HOJOPOKHBII MOCT C ILIE€JIBHO-
cBapHbIMU (pepmamu mposieroM 12 M moctpoeH B 1932 r. na KanuHuHCKON *Ke-
ne3Hou gopore. CBapka BBIIOJIHSUIACH MENOBBIMM 3JiekTpogamu. B Ilonbie u
['epMaHuyM KENE3HONOPOKHBIE MOCTBI IOCTPOEHBI COOTBETCTBEHHO B 1928 n
1930 rr. B 1934 r. B CCCP Bo3BeA€HBI 2 KEIEC3HOJOPOKHBIX U OAUH aBTOJ0-
poxxHbI MocThl. K Havany Benukoit OteuectBennoit BoitHel B CCCP 0b110 1M0-
ctpoeHo 20 cBapHbIX MOCTOB U 20 IE€IbHOCBAPHBIX MPOJIETHBIX CTPOEHUW MJIS
YKEJIC3HOJIOPOKHBIX MOCTOB. B Teuenue 1941-1946 rr. 6bu10 mM3rotorieHo 12
TBIC. T CBAPHBIX MOCTOBBIX KOHCTPYKIIUH 1 Oosiee 8 ThIC. T KJIE€NaHO-CBAPHBIX.

CBapka BBINOJIHSUIACH WMHOTAA W3 CIy4YallHbIX MaTepuayioB. KauecTBo
CBapKU HE KOHTPOJIUPOBAIOCH. [103TOMYy BO MHOTMX KOHCTPYKIHUSIX ObUIH OOHA-
pyXeHbl TpeuuHbl. YuuTbiBas 310, MIIC B Havane 1946 r. 3anpeTunsio U3roTos-
JIEHUE TMPOJIETHBIX CTPOEHUN JKEJIE3HOIOPOKHBIX MOCTOB cBapkoil. Mccienoa-
Hust UDC um. E.O.IlaTona nokaszanu, uro Ct 3 MOCT HE MPUTOJIHA ISl CBAPHBIX
MOCTOB, TaK KaK OHa KHUIISIIAsl, CKIOHHA K CTAPEHUIO U CTPOUYEUYHOMY PACHOJIO-
KEHUIO CyIb(UIHBIX BKItOUeHUN. M pexomengoBansl craniu M16C u Hu3Ko-
nerupoBanHas ctainb CXJI-2. B 1953 r. nocTpoeH aBTOIOPOKHBINA MOCT Yepe3 P.
HMuernp (moct um. E.O. Ilatona). IIpy M3roToBJI€HMU CBApPHBIX Y3JIOB IITUPOKO
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UCII0JIb30BAJIaCh aBTOMATHUYECKas U IMOJIyaBTOMAaTHYeCKasi CBapKa IO/ CJIOEM
¢mroca. B 1958-1959 rr. HUM MocTOB NpoOBEEHO MCHBITAHUE MHOTOKPATHO-
IIOBTOPHOW HAarpy3kol IBYX MPOJIETOB, OJAUH U3 KOTOPBIX LIEJIbHOCBAPHOU U3
ctanu M16C, npyroil — knenansiid (AnuHa nposieta 66 m). O0e Moaenu BbLIEp-
KaJlu OJMHAKOBOE YHUCJIO LMKIOB HarpyeHui 1o paspyuieHus (oxoso 500
000). Knenanasi KOHCTPYKIUS pa3pylINIach MO HUKHEMY MOsiCy (epMbl B paii-
OHE Y3JIOBOI'O KPEIJIEHUS MO MEPBOMY PsiIy 3aKJENOK, a CBapHasi — MO CTHIKO-
BOMY COEJAMHEHHUIO PACTSIHYTOrO packoca ¢ BepxHel y3noBoi daconHou. B 50-
60-e rr. 6butH pazpadoransl MocToBbIe cTanu 15XCH/ u 10I2C/. B 1962-1964
I. 10 poeKTy JIeHrunporpancMocTa ObLI MOCTPOECH ONBITHBIN KEJIE3HOI0POXK-
HBI OonTocBapHOil MocT miposieToM 110 M uepe3 kanan @apxazackoit I'9C, a B
1970-1971 rr. BopoHexcKkuii MOCT03aBOJ NMPUCTYNHWI K CEPUUHOMY BBIITYCKY
AHAJIOTMYHBIX MPOJIETHBIX CTpOoeHUW. CaeayomuM 3TanoM B Pa3BUTUH CBAPHO-
r0 MOCTOCTPOEHHS SIBUJIOCH CO3/IaHHUE CTalel ¢ HUTPUAHBIM YHPOYHEHUEM
14I"2A®/] (MocThl yepe3 p. Lllekcny) u 15I2A®/Anc. B 1975 r. 6pu1 noctpoex
KEJIEe3HOJOPOXKHBII OodTOCBapHOM MocT) 4yepe3 p. JleHy ¢ mposaeramu
110+132+110 m u3 cranmm 10 XCH/I, a B 1973 1. — uepe3 p. Cmotpuu B Kame-
Hel-IToponbcke u3 craneit 14X2I'MP u 141°2.

B nocnennue roapl A1 U3rOTOBJICHUSI METAUIMYECKUX CTPOEHUM MpUMe-
HAIOT HU3KoJerupoanueie cranu C50/35, C52/40. Heo6XxoauMo OTMETHUTh CO-
BpPEMEHHBIE HAMPABIIEHUS B Pa3BUTHUH CBAPHOI'O MOCTOCTPOEHUSL:

1. ITpumeHeHue craseil MOBBIIEHHOW U BBICOKOM MPOYHOCTU B KOMOWHA-
LU CO CTaJISIMU € 00JI€€ HU3KUMHU MEXAHUYECKUMH XapaKTEPUCTUKAMH.

2. Pacumupenue mMpuMEHEHUS! CBAPKHU JJISI MOHTQ)XXHBIX CTHIKOB TJIaBHBIX
OaJIoK.

IIpeumywecmeo ceapku niasieHuem

1. KoadduimenT npoyHOCTH CBApHOTIO HAXJIECTOYHOTO M CTHIKOBOI'O CO-
SIMHEHUM CcOOTBETCTBEHHO cocTtaBisgeT 125 u 100 %, a kijemaHoro HaxjaecTou-
Horo coeauHeHust — 60...65 %. KoadduineHnt npoyHoCTH IpeicTaBiseT co0oil
OTHOILIEHUE IPEAEIIa MPOYHOCTH HA PACTSKEHUE COCIUHEHHS K IMpeaeiay npoy-
HOCTU MeTtajuia. [loBbIlIeHHAas MPOYHOCTh CBAPHOTO COEMHEHHS CBA3aHA C OT-
CYTCTBHEM OCIA0JICHHs] MeTalljla OTBEPCTUSMM, HaOIIOJAIoONIeecs] B 3aKJIenoy-
HBIX COECIUHECHUSIX.

2. TpynoemMKOoCTbh U3rOTOBIEHUSA | T CBAPHBIX KOHCTPYKLHM B CPEHEM Ha
8 % MeHblIEe aHaJIOTUYHbBIX KIICTIaHbIX.

3. DKOHOMHSI METa/la MPU U3FOTOBJIEHUM CBAPHOrO MPOJETa MOCTa Ha
20...27 % meHpblie (Ha KaXKIblid MPOJIET JITMHOM 23 M S5KOHOMUTCS 8 T METaa).
[{enbHOCBapHO aBTOIOpOkHBIN MOCT UM. E.O. I1atoHa B r. KueBe B cpaBHEHUU
C KJICTIaHbIM BapuaHTOM CO3KOHOMMII 3 300 T cramu. DKOHOMUS JOCTUTAETCS 3a
CYET OTCYTCTBHUSI HEOOXOIUMOCTH TPUMEHEHUS TPOMEKYTOUHBIX 3JIEMEHTOB.

4. CTOMMOCTb CBapHBIX IIPOJIETOB 110 CPABHEHUIO € KienaHbiMU Ha 17 %
MEHBIIIE.
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5. CyliecTBEeHHBIM MPEUMYIIECTBOM CBAapKU SBISETCS CHUKCHHE TPYIO-
E€MKOCTH M3TOTOBIICHUS 3arOTOBOK 3a CYET MX 3aMEHBI Ha CBAPHO-JIHUTHIE, IITAM-
MOCBAapHBIE, KOBAHO-TTUTHIC.

6. BO3MOXKHOCTh CBapKH B MOHTQ)KHBIX U IIEXOBBIX YCIOBHSX.

7. Pa3zHo0Opa3ue TUIIOB COCTMHEHUIA.

8. BO3BMOXHOCTb CBapKH KOHCTPYKIMI pa3IMUHbIX rabapUTOoB.

9. Illupokuii AMana3oH CBapUBAEMBIX TOJIIWH: OT HECKOJIBKHX MHUKPO-
METpPOB (CBapKa JlazepoM) 10 1 M (3JIEKTpOILIaKoBasi CBapKa).

10. BO3MOXHOCTh U3MEHEHUSI XUMHUYECKOI0 COCTABA HAIUIABJIEHHOIO Me-
Tajia.

11. Bo3MOXXHOCTh CBapKH B JTFOOBIX MMPOCTPAHCTBEHHBIX MOJIOKCHUSX.

Heoocmamxku ceapxu niasnenuem

1. Kpucrannuzanuus metajuia IpoTeKaeT MPHU PACTATUBAIOLIMX Harpsike-
HUSIX, YTO SIBJISIETCS OJHOM U3 IPUYMH 00pa30BaHus TPELIUH.

2. Heo0X0quMOCTh 3alIUThl METAJLIA IIBA OT BO3AECHCTBUS aTMOC(EPHI.

3. Bo3MoxHOCTh 00pa3oBaHusl B CBAPHOM IIBE XPYNKHUX U MUHTEpPMETa-
JUYECKUX BKIIIOUEHUH, JTUKBALMS MIPUMEcCEd. DTO BIIMAET HA IPOYHOCTh CBap-
HOTO 111Ba, 00pa30BaHUE B HEM TPEIIMH.

4. Bo3HMKHOBEHHE HANpsDKEHUM U aedopmanuii mpu cBapke, 4YTO MOXKET
IPUBECTU K 00PA30BAaHUIO TPELIUH, K KOPOOJIEHUIO KOHCTPYKIIUH.

5. I3MeHeHue CTpyKTypbl OCHOBHOI'O METaJula B Pe3yJIbTaTe HarpeBa Ipu
CBapke. DTO BIUSAET HA MEXAHUYECKHE CBONCTBA CBAPHOI'O COEIMHEHUS U Ha
BO3HUKHOBEHUE TPEIIMH B OKOJIOILIOBHOW 30HE.

1. CBOUCTBA CBAPOYHOM AYI'

CBapouHas 1yra XapakTepu3yeTcs BbICOKOUW IMIIOTHOCTHIO TOKA U HU3KUM
HAMPSHKCHUEM JyTH MEX]Y 3JIEKTPOJIaMU. DJIEKTPOIPOBOTHOCT €€ 00yCIIOBIIe-
Ha 3apsHKCHHBIMHU YaCTULIAMU — JJIEKTPOHAMHU U MOHAMU, KOTOPBIE COBMECTHO C
HEUTPATIbHBIMU U BO30YXJICHHBIMA aTOMaMU CBApPOYHOM JTyTrv 00pa3yroT HU3KO-
TeMIlepaTypHyto mia3my. Jiis Bo30yKaeHus yTH MPU HAMPSHKEHUAX BKIIOYCH-
HOT'O UCTOYHHUKA NMUTaHUs 55...65 B KpaTKOBPEMEHHO 3aMBIKAIOTCS 3JIEKTPO/IBI.
biraromaps HanM4MIO BBICOKOTO KOHTAKTHOTO COINPOTHBIIEHUSI B MECTE CONpPHU-
KOCHOBEHHMS JJIEKTPOAOB IPOUCXOJUT BBIICICHUE 3HAYMUTEIIBHOTO KOJIMYECTBA
Teria U o0pa3zoBaHue KUAKON pociaoiku. [Ipu pa3BeaeHNN 2JIEKTPOIOB MEXKTY
HHUMM BO3HUKaeT cBapo4Has nyra. [Ipu cBapke Ha IMOCTOAHHOM TOKE JIEKTPOL,
IIPUCOEIMHEHHBIN K MOJIOKUTEIBHOMY IOJKOCY UCTOYHHMKA ITUTAHUS, HA3bIBACT-
Cs aHOJIOM, a JJIEKTPOJ, IPUCOCIUHEHHBI K OTPULIATEIIbHOMY, Ha3bIBACTCS Ka-
TogoM. CBapOUYHbI TOK B OCHOBHOM IPOXOJUT Y€pe3 KaTOJHOE U aHOIHOE MSIT-
Ha Ha DJIEKTPOJIaX — aKTUBHBIC YYAaCTKH DJEKTPOJIOB, OTIWYAIONINECS Hanbosee
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BBICOKMM HarpeBoM. CBapouHasi Ayra COCTOMT W3 3-X OTACJbHBIX YYacTKOB
(puc. 1) xatogHOM ¥ aHOAHOM 30H, a TAKXKe CTOJI0A IyTH.
7

2 i

Puc. 1. Ctpoenue cBapoyHOH AyTH:
[ — katogHOE MATHO; 2 — KaTo/IHas 30Ha; 3 — CTOJIO AyTH;
4 — aHogHas 30HA; 5 — aHOJAHOE IISITHO

Bo3HuKHOBEHHE KAaTOAHOU 00J1acTh OOYCJIOBJIEHO CKOIUIEHHEM H30BbITKA
NIOJIOXKUTENIBHBIX MOHOB y TOpILAa KaToja, KOTOpblE 00pa3yrT MPOCTPAHCTBEH-
HBIM 3apsii 1 TEM CaMbIM KaTOJAHOE MaJeHue noreHuuaina Mg Y Topua aHona
HaOJIr01aeTcs 00pa3oBaHUE OTPULATENBHOTO MPOCTPAHCTBEHHOTO 3apsijia, CO3-
JAIOLIEr0 aHOJHOE NaJeHue noTeHnuana M. B camom cTonbe ayru 3J1eKTpOoHBl,
WOHBI, BO30YXJICHHBIE U HEUTpaJbHbIE aTOMBI pacHpeleieHbl PaBHOMEPHO, U
IIPOCTPAHCTBEHHBIE 3apsAJibl OTCYTCTBYIOT, IIO3TOMY CUMTAIOT HAIPSKEHHOCTb
IIEKTPUYECKOro T0Js E¢ MOCTOSTHHON BenM4YMHOW. Takum 00pa3oM, Harpsixke-
HUE nyTyu M paBHO

Hﬂ:HK+HA +Ec'fg,
rae {g — MIMHAa Oyru (pacCTOsSHUE MEXIYy TOpLUAMHU 3JIEKTPOAOB MPUOIH3U-
TEJIbHO paBHO JUIMHE Ayru). [lo murepaTypHbIM TaHHBIM HANPSKEHHOCTh aHO[-
HOM M KaTOJHOM 30H U NaJICHHUE MOTEHIMaNa B HUX PABHBI
£,=10°-10°mM, H,=2-3 B, E,=H,/£,=2-3)10° B/m;
le=10"-10" M, Uy = 6-8 B, Ex = (6-8)-10" B/m.

B cronbe nayru HampsyKEHHOCTb 3JIEKTPUYECKOIO IIOJSI COCTaBIISET
1 000...5 000 B/m.

Temmnepatypa B cTonbe cBapouHoii Ayru koaedaetrcs ot 5 000 mo 12 000
K u 3aBHcHT OT cocTaBa ra3oBOi Cpelbl, Marepuaiga U JAUaMeTpa 3JEKTPOJa,
IIOTHOCTHU TOKa. [IpubmmkeHHo ee cYUTAIOT 10 popmyie

Tcr=810-U g,
rae Tcr — Temnepatypa ctonba nyru, K; Mg — 3 PexTuBHBIN MOTEHIIMAT HOHU-
3amuu, OB.

Hanpumep, npu ropeHnn cBapoYHOM AYTH B Mapax Kejae3a Temueparypa B
cronbe ayru coctaBiseT 6 320 K (Jcp =200 A, M54 =7,83 OB), a B mapax xanus
— 3460 K (M159=4,33 OB). IIpu ropeHun CBApOYHOM TyTH B CMECAX MHOIMX I'a-
30B U MapoB HauOousbllee BIMSAHHE HA BEIMYUHY 3()()EKTHBHOrO MOTEHIIMAIa
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WOHM3AIMA OKa3bIBAET CaMbIi HU3KWW TMOTEHIHWAT HWOHU3AIMMH XHUMHYECKOTO
aneMeHTa. TemriepaTypa MeTayia B KaTOJHOM W aHOJHOM IISITHAX TPH aTMO-
chepHOM JIaBJICHUU 3aBHCHUT OT (PU3NYECKUX CBOMCTB MeTallja dJEKTPOJIOB, Be-
JIMYUHBI CBAPOYHOT'0 TOKA U COCTaBa ra3oB JIyrOBOTO MpoMexyTKa (Tadm. 1).

Taomuua 1
TemmnepaTypa B aHOHOM M KATOIHOM MSATHAX 3JIEKTPOIOB

Marepuan Tas CBapouHbIii Temneparypa, K
AIEKTPOJA TOK, A KaTo/a aHoMA
AoMUHUI A3sor 9 2000 2200
Kemnezo Bosnyx, azot 4...17 2 400 2 600
Yrons — 3...12 3500 4100
Boasdpam — 2.4 3 000 4250

Pacnpenenenue temia 1yru npu cBapKe Ha MOCTOSSHHOM TOKE B JIyTOBOM
NpoOMEXYyTKe caeaytomiee: Ha anoje 43 %, karoae 36 % u B cronde ayru 21 %.

JIyist cTaOMIIBHOTO TOPEHUS CBAPOYHON IYTM HEOOXOIMMO HEMPEPHIBHOE
MOCTYIUICHUE B JyTOBOM MPOMEXKYTOK 3apsDKEHHBIX YacTHUIl, UCTOYHUKAMU KO-
TOPBIX SIBIISIFOTCS:

1) TepMO3nEKTpOHHASI AYMUCCHSI — TIPOLIECC BBIXOJIa 3JIEKTPOHOB C Harpe-
TOM 710 BBICOKOU TeMIIepaTypbl IOBEPXHOCTU METaJLJIa 3JIEKTPOJIOB;

2) aBTOZJICKTPOHHASI YMUCCHUS — dMUCCHUS AJIIEKTPOHOB, MPOTEKAroas 3a
CYET 3JIeKTpuuecKkoro noiisi. OHa BO3MOXKHA U MPU HU3KUX TeMIepaTypax dJieK-
TpUYECKOro Toyisl. BHellHee 3JIeKTpUYEeCKOe I0Je, Ccoo0las >IEKTPOHY
JIOTIOJIHUTENIbHYI0 SHEPTHIO, BEIPHIBAET €0 C MOBEPXHOCTU METAJLJIa JJIEKTPO/Ia;

3) goTorneKTpOHHASI IMUCCHUS. DJIECKTPOMArHUTHBIC U3TyUYCHHUs], IEUCTBYS
Ha TOBEPXHOCTh METaJlIa, COOOIIAIOT JOMOJHUTEIIbHYIO SHEPTUI0 AJIEKTPOHAM
JUISl UX BBIXOJIa C TOBEPXHOCTH METANIA;

4) sMuccHUsl JIEKTPOHOB 3a CYET MOTOKA MOHOB 3aKIIOYAETCA B TOM, YTO
MOJIOKUTENIbHBIC UOHBI MPU yAape O MOBEPXHOCTh METallsla HEUTPAU3YIOTCA U
BBIJICTISIIOT SHEPTHIO, PACXOAyEMYI0 Ha HArpeB MeTajula U BEIOMBAHUE DIJICKTPO-
HOB;

5) uoHuU3aus COyJIapeHUeM. DJIEKTPOHBI, SIMUTHUPYEMbIE TOBEPXHOCTHIO
KaToJla B [yTOBOM MPOMEKYTKE, CTAIKUBAIOTCSL ¢ HEUTPATbHBIMU YaCTULIAMU U
COOOIIAIOT UM DHEPTHUI0, PACXOAYEeMYI0 Ha BO30YKICHHUE WJIM MOHU3AIUIO HEH-
TpaJdbHbIX AaTOMOB.

Ha ctabuibHOCTH Tpoliecca CBapKU OKa3bIBACT BIMSHUE W THUIl CTaTUYe-
CKOM XapaKTepUCTUKU CBAPOUYHOW JIyT'H, MPEACTABISAIONIEH COO0N 3aBUCUMOCTD
HAIPSHKEHUS IyTH OT CUJIbI TOKA MPU HEM3MEHHOM JJIMHE JYyTrOBOrO MPOMEKYT-
Ka (puc. 2).
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Puc. 2. Cratuueckast XapakTepUCTUKa CBAPOYHOU JyTU

B oGnactu 1 yBennuenue toka 10 80 A NpHUBOIUT K PE3KOMY NAJACHHUIO
HaIpsDKEHUS Ha Ayre, TaK KaKk B MAJIOMOILHBIX yraX YBEJIUYEHHE TOKa BbI3bIBa-
eT yBEJIMYCHHE IJIOLIAJN CEUYCHHUs CTOJ0a AYTH, a TaKKe €€ JIEKTPOIMPOBOIHO-
CcTH. XapaKTEpUCTUKA CBAPOYHOM AYyTH najaaromas. M3-3a Manoi ycTonuymBOCTH
TOpEHHUsl CBapOYHOM JYrM Ha JAHHBIX PEKMMax OHA HE HalUIa MPaKTHYECKOTO
IPUMEHEHUS.

B o6nactu II (80...800 A) HanpskeHue Ha qyre NpakTUYECKU HE U3MEHS-
€TCsl, YTO OOBACHSETCS MPONOPLUHUOHAIBHBIM YBEIMUYEHUEM CEYEHUS CTOJ0a 1y-
M U aKTUBHBIX IIITEH HA 3JEKTPOJAX MPU POCTE CBAPOYHOIO TOKa. I1MOTHOCTH
TOKA U MaJCHUE HAIIPSKEHUS BO BCEX YYaCTKAX JyTOBOT'O pa3psia COXPAHSIIOTCS
IIOCTOSIHHBIMU. Takas cTaThyecKas XapaKTEepUCTUKA AYTH HA3bIBAETCS JKECTKOM.
OObnacTb ee MpUMEHEHHs — CBapKa MO/l CJIoeM (uitoca.

IIpu cBapke Ha Tokax cBeiie 800 A (obnacte 1) Hanpsbkenue Ha ayre
BO3PACTaeT, YTO OOBSICHIETCS yBEIMYECHHEM IUIOTHOCTH TOKa 0€3 pocTa KaTo[-
HOTO IIITHA. B 3TOM cilydae mOBEPXHOCTH 3IEKTPOAA OKA3bIBAETCS HENOCTATOY-
HOM JUIA pa3MEIIEeHUs KaTOAHOTO IITHA ¢ HOPMAJIbHOM INIOTHOCTBIO TOKa. Cra-
TUYECKasl XapaKTepUCTUKA AYTH IPU CBApKE Ha MOBBIIIEHHBIX MNIOTHOCTSX TOKA
SIBJISIETCS BO3PACTAIOLIEH U NPUMEHSETCS IPU CBApKE B CPEJE 3alUTHBIX I'a30B
U o1 cioeM (rroca.

Ha crabunbHOE ropeHre cBapOYHOM AYTM OKa3bIBAIOT BIUSHUE JIMHA OY-
I'¥, BIIMSHUE BHEIUHUX MAarHUTHBIX MOJIEH, PO/ TOKA, XUMUYECKUN COCTaB JIEK-
TPOJa U MOKPBITUSA, MOJISIPHOCTh YT U BHEIIHAS XApAaKTEPUCTUKA UCTOYHUKA
NUTaHUs. 3aBUCUMOCTb HAIPSDKEHUS! Ha 3a)KMMaX MCTOYHUKA MUTAaHUA OT TOKa
Harpy3KM HAa3bIBA€TCs BHEIIHEH BOJIbTAMIIEPHOM XAapAaKTEPUCTUKOW MCTOYHUKA
nuTaHusl. XapakKTePUCTUKN UCTOYHUKOB MUTAHUSI CBAPOUYHOM AYTH MOTYT OBITh:
KpyTONaJaolMM, MOJIOrONAaJatoMMHU, KECTKUMH, Bo3pacrarommmu. Mcerou-
HUK IIUTaHUS CBAPOYHOU JYTH C COOTBETCTBYIOLIECH BHEIIHEW BOJBTAMIIEPHOU
XapaKTePUCTUKOW BBIOMPAIOT B 3aBUCHUMOCTH OT CTAaTHCTUYECKOM XapaKTepHu-
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CTUKHU CBApOYHOM JYru s OOECHeueHUs] CaMOPETYyJIMPOBAHMSI CBApOYHOTO
nporecca.

! o

Uy, 8
A 2 by
A1N\s 4
i/j | Ay 49:.<%
|

i
I|:
I )
g i

Puc. 3. CraTtnueckas XxapakTepUCTHKA CBAPOYHON
JyTU TIpYU pPy4YHOU cBapke (/) ¥ BHEIIHSS BOJIbTaM-
MepHast XapakKTEpUCTUKA UCTOUYHHMKA TUTaHuA (2)

[Ipy py4HOUN DIEKTPOAYIOBOW CBAPKE KAYECTBEHHBIMHU DJIEKTPOAAMHU
(JcB=200...500 A) mIOTHOCTH CBAPOYHOr0 TOKA HAXOAUTCS B npeaenax 12...80
A/mm. TIosToMy 1st 0GecIiedeHns CaMOperyIMPOBaHKsl CBAPOYHOrO Ipolecca
MCTOYHUK MUTAHUS JOJKEH UMETh KPYTOMNaJalo0Nlyl0 BHEIIHIOK XapaKTepUCTH-
Ky (puc. 3).

[Ipu HanoXeHuM BHELIHEH XapaKTEpUCTUKU MCTOYHUKA MUTAHMS HA CTa-
TUCTUYECKYIO XapaKTEPUCTUKY CBAPOYHOM Tyrd BUAHO, YTO B TOUKE A Harps-
KEHUE TYyTd paBHO HANPSIKEHUIO UCTOYHMKA nuTaHus. CBapouyHas Jayra rOpuT
ycTonuuBo. IIpy ciry4allHBIX OTKJIOHEHUSX CBAPOYHOM IyI'M B CTOPOHY YMEHbB-
mieHus (£g,) win yBenuueHus (£g;) COOTBETCTBEHHO OyJIeT yBEIUYMBATHCS WIH
YMEHbBLIATHCST CBAPOUYHBIN TOK. [Ipy 3TOM CKOPOCTH IUIABICHUS JJIEKTPOLAA CO-
OTBETCTBEHHO OYJIET YBEIUUYUBATHCS UM YMEHBIIATHCSA. DTO NMPUBEJET B 000UX
ClIyyasix K BOCCTAHOBJICHHIO MpPEXHEW NIuHbI ayru (£g) WU BO3BpAIICHHUIO Ha-
NPSDKEHUS IyTH B TOUKY A.

[Ipu aBTOMaTHMYECKOI CBapke Moj cioeM (uitoca IIOTHOCTh CBAPOUYHOTO
TOKA Ha MEKTpoje MeHee 80 A/MM’ U IIO3TOMY CTaTHCTHUYECKash XapaKTePHCTH-
Ka CBapO4YHOU Nyru xkectkas. Jlyia obecrieueHusi yCTOMYMBOTO TOPEHUs IyTH U
CaMOPETYJIMPOBAHUS CBAPOYHOI'O NPOLiECCa BHEIIHAS XAPAKTEPUCTUKA HCTOY-
HUKa MUTaHUs 10JKHA OBITh Hamaaarouen (cM. puc. 3).

B aToM ciryuae Tak e, Kak ¥ Ipu pydHOH cBapke (cM. puc. 3), ciiydaiiHoe
OTKJIOHEHHE JJIMHBI JYTH BEJIET K U3MEHEHUIO BEJIIMYMHBI CBAPOYHOI'O TOKA, K



11

CKOPOCTU IUJIABJIEHUS 3JIEKTPOAA, BOCCTAHOBJIEHHUIO IMEPBOHAYAILHOIO HAaIps-
KEHUS JYTH, COOTBETCTBYIOLIETO TOUKE A.

[Ipu cBapke B cpene 3alIUTHBIX ra30B HA MOCTOSSHHOM TOKE OOJIBIION
motHoctH (cBbime 80 A/MM®) cTaTHyeckas XapakTePHCTHKA CBAPOYHOM JyrH
Bo3pacTatomas. i1 obecrneueHrs caMOperyiMpoBaHus CBapOYHOIrO Ipoliecca
BHELIHSS XapaKTePUCTUKA UCTOYHHUKA MUTAHUS JI0JKHA OBITh )KECTKOM WM BO3-
pacTarouieii, Ho ¢ MEHbIIEH KPYTU3HOM, YEM CTAaTHCTHYECKAsl XapaKTEPUCTHKA
cBapo4Hol nyru (puc. 4).

U?,B

.

7, 7 A

Puc. 4. Cratuctuyeckas xapakTepuCcTHKa CBapOy-

HOI nyru nipu cBapke B cpeae CO; (1) ¥ BHEUTHSA
XapaKTEePUCTUKA UCTOYHHUKA MTUTaHUsA (2)

B kauecTBe MCTOYHMKOB NUTaHUS JIsI CBAPKM MOCTOBBIX KOHCTPYKIIMI
IIPY PYYHOHM DJIEKTPOAYTOBOM CBAapKe, aBTOMATUYECKOM U MEXAHU3UPOBAHHOU
CBapkKe Mo ciaoeM (paroca U B Cpelie YIVIEKUCIIOrO ra3a UCIOJb3YIOT BBIIPSAMU-
TEJI ¥ TEHEPATOPBI TOCTOSTHHOTO TOKA.

TpeOoBaHus, NpeabABIIEMble K HICTOYHUKAM MTUTAHUSI CBAPOUYHOM AYTH.

1. HampsikeHue X0JIOCTOro Xo/Aa AOJKHO OBITh JOCTAaTOYHBIM JJIS JIETKO-
ro BO30Yy>KJI€HHs CBAPOYHOM Iyrd, YCTOMYMBOrO €€ TOpPEHMsI, HO HE MPEBbIIATh
HOpM Oe3omacHocTy Tpyaa, T.e. 80...90 B.

2. MOILIHOCTh UCTOYHMKA MTUTAHUS JOJKHA ObITh JOCTATOYHA JUJISl BBIIOJI-
HEHUs1 CBAPOUYHBIX padoT.

3. ICTOYHMK NUTaHUs [OJKEH BBIAEPKATh NMPOJOJIKUTEIbHBIE KOPOTKUE
3aMbIKAHMS CBAPOYHOM LienH O3 MmeperpeBa U MOBPEXICHUS OOMOTKHU.

4. O6ecneunBaTh OBICTPOE BOCCTAHOBJIEHUE HANPSKEHUS AYTH MOCIE KO-
POTKHUX 3aMbIKaHUH.

5. IMeTh yCTpOUCTBO IIJIaBHOI'O PETYJIMPOBAHUA CBAPOYHOI'O TOKA.

6. O6nanath 3a1aHHON BHELIHEN XapaKTEPUCTUKOM.

7. ObecnieunBaTh BO3MOKHOCTbh HACTPOUKHU PA3IMUHbBIX PEXUMOB CBAPKHU.

[TonHas TernoBas MOIIHOCTh () CBAPOYHOM AYTH paBHA

0=024UyJy,
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rae M — HanpspKeHUue CBapoOdHou ayru, B; J; — cBapousslii TOK, A; 0,24 — ten-
JIOBOM DKBUBAJICHT.

Ta0mnuua 2
XapakTepucTHKA HCTOYHMKOB CBAPOYHOI0 HArpeBa

MuHuManbHas 110- MakcumanbHas
[Toronnas sHeprus,
Bun cBapku a1 MSATHA HArpeBa, | IUIOTHOCTh DHEPTHH,
2 2 Jx/m
M Bt/m
Tasosas 10 5-10° 52-10°
Pyunas nyrosas 107 10" 23-10°
ABTOMaTHYECKas 107 10" 30-10°
oz cioeM ¢roca
NouHo-nyueBas 107...10°" — -
MukponnazMeHHast 10 7'° 10" 8-10°
DNEeKTPOHHO- 101! 1083 1,510°
TydeBast
JlasepHas 10 2 10 0,4-10°
TaoOnuma 3
KII/I ucTOYHNKOB CBAPOYHOI0 HArpeBa
Pyunas ceapka | Capka
[Tna3men- | DnekTpoH-
Crnioco6 | T'a3oBast | KaueCTBEHHBI- | MOJ CJIO- Jlazepnas
Has cBap- | HO-ITy4yeBas
CBapKu CBapKa | MU DJIEKTpoJa- eM CBapkKa
Ka CBapkKa
MU ¢dmoca
N7 55 75...85 75...90 80 85 5

Boeinenenue Temnia mpouCcXOAUT B AKTUBHBIX MATHAX S3JIEKTPOJIOB U B
cronbe nyru. KomnuecTBo Teria, BBEIEHHOE CBApOYHOW JYyroi B W3JENUE B
pollecce CBApKH 3a €IWHUILY BPEMEHU, Ha3bIiBaeTCs d(PPEKTUBHON TEIIIOBOM
MOIIIHOCTBIO CBAPOYHON TyTH, OTpeeisieMoit mo hopmyJie

On= 0,240 Uy Jy,
rae 11y — dpdexrusnniii KIIJ[ nporecca HarpeBa meTtania CBapoO4YHOMN AYTOM.

B Tabn. 2 u 3 maHpl CpaBHHUTEIbHBIE XaPAKTEPUCTHUKNA MCTOYHUKOB CBa-

POYHOTO HarpeBa v ux KO OUIIMEHTHI TTOJIE3HOTO JICHCTBHSL.
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2. TUIIbI CBAPHBIX MOHTAKHBIX COEIUHEHUI
MOCTOBBIX KOHCTPYKIIUI

OCHOBHBIMHM THIIAMH MOHTQ)KHBIX CBapHBIX COCTUHEHUU SIBISIOTCS: CThI-
KOBO€, HaXJIECTOYHOE, TABPOBOE U yIIIOBOE (pucC. 5).

MoHTaXHbIE U CBapHbIC COCIMHEHHS BBIMOJIHSIIOT BO BCEX MPOCTPAHCT-
BEHHBIX TIOJIOXKCHHSIX: HUKHEM, TOPU30HTAIHHOM, BEPTUKAIHHOM M TIOTOJIOY-
HOM (puc. 6). 'OCT 5264—80 — nust pyunoit nyrosoii ceapku, [OCT 8713-79 —
JUTsl aBTOMATUYECKON M MEXaHM3UPOBAHHOW cBapku moj cioeM ¢uiroca, [OCT
1477176 — nnst 1yroBOM CBAapKH B CPe/€ 3alIUTHBIX Ta30B PErJIaMEHTUPYIOT
OCHOBHBIC THUIIBI 1 KOHCTPYKTUBHBIE JIEMEHTHI IIIBOB CTHIKOBBIX, YTJIOBBIX, TaB-
POBBIX U HAXJIECTOYHBIX CBAPHBIX COCIMHEHUI, KOTOPHIE COOTBETCTBEHHO 000-
3Hagaroress C1,C2, C3urT. 0., V1, VY2, V3 urt. ., T1, T2, T3 ut. g, HI, H2.

Kaxnpiii THD coenuHEHHWs] MMEET CBOM MPEUMYIIECTBA M HEIOCTATKHU.
CTBIKOBBIE COEMHEHUSI YKOHOMHYHBI, UMEIOT MUHHMAJIbHYIO KOHIIEHTPAIUIO
HaANPsDKEHUS, YAOOHBI JJIs1 KOHTpoutsi. TpeOyroT OoJiee TOUHYI0 COOPKY JeTanei
MOJT CBApKY, CIOXHYI0 00pabOTKy KPOMOK IO CBapKy MpoUILHOTO METala.
VYTIIOBBIE W TaBPOBBIE COCAMHEHHS WMEIOT TOBBIIIEHHYIO KOHIICHTPAIUIO Ha-
npsbkeHus. [Ipenmnodrennst OTIal0TCS CTHIKOBBIM COCIMHEHUSIM, BBIMOJTHEHHBIM
MEXaHU3UPOBAHHBIMHU M aBTOMAaTUYECKUMH CTIOCOOAMH CBapKH.

CTBIKOBBIE OJTHOCTOPOHHHUE COCTUHEHUS B HUKHEM IOJIOKEHUU BBITIOJ-
HSIOTCSI aBTOMATHYECKOW CBapKOM MoJ| cioeM (piiroca ¢ MPUMEHEHUEM IO/ IKIIa-
JOK Jutsi (hOpMHUPOBAHUS KOPHS ImBa. J{omycKaeTcs Uisi CTBHIKOBBIX OJTHOCTOPOH-
HUX M JIByXCTOPOHHUX COCIMHEHUN TOSCOB OAOK MEXaHM3WPOBAHHAS WM
py4Has 3JIEKTPOJIyTOBasi CBapKa.

[Tonepeunbie ¥ MPOOIBHBIE CTHIKM HIDKHUX PEOPUCTHIX IITUT U CTHIKH HX
MPUMBIKAHUS K MMOSCaM TJIABHBIX OAJIOK CBapUBAIOT OJTHOCTOPOHHEH aBTOMATH-
qecKou CBapKoﬁ Ha NOoAKJIagKaXx.

’/// W

e) 2)

6)
7 /i

Puc. 5. OcHOBHbIE TUIIBI CBAPHBIX U MOHTAKHBIX COCIUHEHUN:
@ — CTBIKOBOE; O — HAXJIECTOYHOE; 8 — TABPOBOE; 2 — YTIIOBOE

Z

CTBIKOBBIE COEIMHEHHUS C ABYXCTOPOHHUMHM IIIBAMH JIOMYCKAIOTCA B KOH-
CTPYKIHSX, TPEOYIOMIMX CIUIOIIHOTO MPOIUIABJICHHS B BEPTUKAIIBHOM UJTU TOPH-
30HTaJILHOM MOJIOKEHUH (CBApKa CTHIKOB pebep CO BCTaBKAMH).
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Puc. 6. [IpocTpaHCTBEHHOE MTOJI0KEHUE CBAPHBIX IIBOB MPHU
MOHTa)KHOM CBapKe: a — HIKHEee; 6 — TOPU30HTAIBHOE; 6 —
BEPTUKAIIBHOE; 2 — TOTOYHOE

MoHTaXHbI€ CTBIKU JIBYTaBPOB, L—00pa3HbIX U KOPOOUYATHIX OAJIOK MOTYT
OBITH 1IETILHOCBApHBIC WM (PPUKIIMOHHO-CBapHbIe (puc. 7, 8). Ilpu cbopke mpo-
JIETHBIX CTPOCHUN Ha Oepery ¢ MOCIEAYIOUIUM MEpPEeMEIIeHUEM HX Ha ONOPbI
HCIOJIb3YIOTCS LIeJIbHOCBapHbIe CThIKU. [Ipyn HaBeCHOM, MOIyHABECHOW U ypaB-
HOBEIICHHO-HABECHON COOPKE MPUMEHSIOT KOMOMHUPOBAHHBIE CTHIKH.

[Tpu npumeHeHnr PPUKIIMOHHO-CBAPHBIX MOHTAKHBIX CTHIKOB IIABHBIX OAIIOK
CTBIKH BEPXHETO I0sica MPOEKTUPYIOT Oe3 BCTaBKK. BermunHa BepXHero 3a30pa B CThI-
K€ BEPXHETO I0sIca 00ECTICUMBACTCS P 3aBOJICKOM M3TOTOBJICHHUM.

B 30HE CTBIKOBOrO COEIMHEHUSI BEPXHETO IMO5ICa B CTEHKAX CTHIKYEMBIX
OJIOKOB MPEAYCMAaTPUBAIOT CKPYTJICHHBIE BBIPE3bl BHICOTON U IIMPUHON HE Me-
Hee 50 MM a1 nporycka (GOpMUPYIOIIUX MPOKIAA0K (CM. pHC. §).

B 30He cThIKa HIKHETO MMOosica MPEeyCMaTPUBAETCS TEXHOJIOTUYECKOE OT-
BEPCTHUE ISl MPOIMYCKa yJIMHUTEILHON MPUCTAaBKH CBAPOYHOIO aBTOMAaTa BbI-
cotoil He MeHee 140 MM OT BepXxHeW TutockocTH mosica (cM. puc.8). Toper 06-
pBIBa CTEHKH JOJIKEH HAXOJMUTHCS HA PACCTOSTHUU 55 MM OT ocH 1Ba it o0ec-
NEYECHUS MPOX0/Ia yATUHUTEIHLHOU MPUCTABKH.

[IpeumyiiectBaMu HAXJIECTOUYHBIX COEIMHEHUM SIBJISIOTCA MPOCTOTA
cOOpKH, OTCYTCTBHE CKOca KpoMok. HermoctaTkaMu ux — MOBbIIIIEHHAs! KOHIEH-
Tpalusi HanpsHKEHUs, MOBBIIMICHHBIM pacxoJl METailia, CI0KHOCTh KOHTPOJIS
KauyecTBa CBAPKH.

VYTrI10BbIE HIBBI HAXJIECTOUHBIX COCIMHEHUI CBAPUBAIOT HAKJIOHHBIM JJIEK-
TPOJIOM: B HUKHEM TMOJIOKEHUH HCIIOJB3YETCsl aBTOMAaTHYeCKasi, MEXaHU3UPO-
BaHHAas W py4yHas 3JIEKTPOAYroBasi CBapKa, B BEPTHUKAIHLHOM U TOPU30HTAIHLHOM
MOJIOKEHUSX TPUMEHSIOTCS MEXaHU3WPOBAHHAs CBApKa B CpeAe YTIJIEKUCIIOTO
ra3a v py4Has 3JIeKTPOJyroBas CBapKa, a B MOTOJOYHOM IOJIOKEHUU UMEET Me-
CTO py4YHas 3JIEKTPOJyroBas cBapka.
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Puc. 7. KoHCcTpyKIus 1I€IbHOCBAPHOIO CThIKA INIaBHBIX 0alOK (@) U MOATrOTOBKA €r0 K cBapke (6): / — BcTaBKa CTEHKH; 2 — BCTaBKa pedep;
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OT CBapKu CBApPOYHOTO TPAKTOPa
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Puc. 8. KoHcTpykuuys KoMOMHUPOBAHHOTO (PPUKIIMOHHOT'O CBAPHOTO CTHIKA!
a — CTBIK B cOope; 6 — HayanbHas cTafusi COOPKH; 6 — BApUAHT CTHIKA;
y3en A — TEXHOJIOTHYECKOE OTBEPCTHE Y HIIKHETO I105ICa;
y3ell B — TEXHOJIOTHYECKOE OTBEPCTUE Y BEPXHETO TOosica

91
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Puc. 9. DnemeHTHI reomMeTpruecKoi GopMbl pa3aeiaKu

KPOMOK I10/] CBApKY CTBIKOBOTO (@)
Y YTJI0BOTO (6) IIBOB

Oy

CBapHbpl€ BBl HAXJIECTOYHBIX COEAUHEHUN TOJKHBI UMETh IUIOCKOE WIIH
CJIETKa BBIIYKJIOE OYEPTAaHUE C COOTHOUIEHHWEM KaTeTOB HE MeHee 1:2,5 ¢ mo-
ClenyIolel MexaHu4eckoil o0pabOTKOM ISl CHUKEHUS! KOHLIEHTPAlMU Harpsi-
JKEHUM.

CBapHbie 1IBBI YTJIOBBIX COEAUHEHUN M YIJIOBBIE LIBBI TaBPOBBIX COEIH-
HEHUH BBINOJHSOTCS PYYHOM JJIEKTPOLYIOBOM CBAapKOW BO BCEX IPOCTPAHCT-
BEHHBIX ITOJIOKCHHSIX. B HUKHEM IOJO0KEHUU MOKET MCIOJIb30BATHCS MEXAHU-
3MpOBaHHas U aBTOMAaTUYECKasi cBapkKa 1o cioeM (uiroca; B TOPU30HTAIBHOM U
BEPTUKAIBHOM IIOJIOKEHUAX MPUMEHSIETCS MEXaHW3UPOBaHHAs CBapkKa MOpPOLI-
KOBOW NPOBOJIOKOM B Cpele YIIIEKUCHOro rasa. I1oToiouHble BBl CBAPUBAIOT
PYYHOM DIEKTPOAYTOBOW CBAPKOW. YTJOBBIE U TaBPOBBIE CBAPHBIE COCIUHEHUS
MMEIOT NOBBIIIEHHYIO KOHIIEHTPALMIO HAIPSHKEHUSL.

Jlist obecrieueHus npoBapa U TpeOyeMoro CBapHOTO MIBA OCYLIECTBISIOT
pa3nenKy KpOMOK, 3JIEMEHTAMU €€ SIBIISIOTCS: YIOJl Pa3feiaku KPOMOK 0,  yIOJl

CKOCa OHON KPOMKH f3, 3a30p MEXKIY CTHIKYEMBIMHA KPOMKAMH 6 U TIPUTYTICHUE
C (puc. 9).

3. XAPAKTEPUCTUKA OCHOBHBIX CIITOCOBOB CBAPKH
HA MOHTAKE MOCTOB

Cornacno crangapry npeanpuarus CTII 005-97 «Texnonorus MOHTaX-
HOM CBAPKU CTaJIbHBIX KOHCTPYKIIMK MOCTOB» JUISl BBIITOJIHEHUSI MOHTAKHBIX CO-
€IMHEHUI PEKOMEHIYIOTCS CIEIYIOLME CHOCOOBbl CBAapKHU: aBTOMAaTHYECKas
CBapka moJ (pIrocoM CIUIOMIHON MPOBOJIOKOM € METAITIOXMMHYECKON MpHCa-
KO Ha TMOAKIAIKax, aBTOMATUYECKas M MEXaHW3UPOBAHHAS TOJ (IrocoM
CIUIOIIHOW NMPOBOJIOKOW, B TOM YHUCJIE IO PYYHOM ITOJBAPKE KOpHA IIBa, MEXa-
HU3UPOBAHHAs CBapKa CaMO3alllMTHOW MOPOIIKOBON MPOBOJOKOHN (BEpTUKAIb-
HbIE IIBbI), MEXaHU3UPOBAHHAS CBApKa CIUIOIIHOW W MOPOIIKOBON MPOBOJIOKOM
B CpeJie YIIIEKUCIIOrO ra3a U Py4YHas dJIEKTPOIyTroBasi CBapKa.
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3.1. OcoOeHHOCTH PYYHOI 3JIEKTPOAYTOBOIl CBAPKHU
Ka4eCTBEHHBIMH 3JIEKTPOIaAMH

[Ipeumy1iecTBO CBAapKH: MPOCTOTA BBINOJIHEHUS, MOOMIBHOCTh MpPUME-
HSIEMOI'0 000pY/IOBaHHMSI, BO3MOXKHOCTh CBAPKH B Pa3jIMYHBIX MPOCTPAHCTBEH-
HBIX MOJOKEHUAX U B MECTaX, TPYAHOIOCTYIHBIX JUISI MEXaHU3UPOBAHHBIX CIIO-
co0OB CBapKH.

Henocratkamm py4yHOM DSJIE€KTPOLYTOBOM CBAPKHU SIBISAIOTCS TPYAHOCTH
CBApKU TOHKHUX MaTepuaioB (< 2 MM), JJIUTENIbHBIM CPOK OOYyUYEHHUS CBapILIUKA
(1...1,5 rona), manas npou3BOAUTEIHLHOCTh. KauecTBO CBapku 3aBUCUT OT KBa-
AU(pUKALMKA CBapILIUKA.

OO6nacTh IPUMEHEHUSI PyYHOU JIEKTPOIYTOBOM CBAPKH HA MOHTa)X€ MOC-
TOB: KOPOTKHE LIBbI (JUIMHOW MeHee 1 M) CTBIKOBBIX, YIJIOBBIX, TABPOBBIX U Ha-
XJIECTOYHBIX CO€NMHEHHMIN MeTaia ToamuHon 10...50 MM BO BCeX mpOCTPaHCT-
BEHHBIX TOJOKEHUSIX, UCIIPaBICHUE 1e(DEKTOB MOCIe aBTOMAaTUYECKONW U MeXa-
HU3UPOBAHHOM CBAPKH.

Puc. 10. CBapka kaueCTBEHHBIM dJIEKTPOJAOM: / — 3JIEKTPOI; 2 — CBapOYHas Ayra;

3 — CBapOUHBIH 1I0B; 4 — CBApOYHAs BaHHA;
5 — OCHOBHOI MeTall

CymHocTs criocoba maHa Ha puc. 10 u 3akimroyaeTcs B CISAYIOIIEM: TOK
MOABOAMUTCS K 3JIEKTpOy / U CBaApUBAEMOMY METALTy 5, KOTOPBIN €Ile Ha3bIBa-
€TCsl OCHOBHBIM MeTasuioM. CBapouHas ayra 2 MUTAeTcsl OT UCTOYHUKA MOCTO-
SHHOTO WJIM NEepeMeHHOro Toka. Ilox meiicTBMeM Temuia Iyru pacIulaBisSIOTCS
AJIEKTPOJ U OCHOBHOUW MeTtawt. Jlons mocieaHero B (OpMUPOBAHUU IIBA CO-
craBisier 15...35 %. Ilpu kpuctammusanuu CBapOYHOW BaHHBI 4 00paszyercs
cBapHOi moB 3. ['1yOMHA, Ha KOTOPYIO PacIUIaBIISIETCS] OCHOBHOM METall, Ha-
3bIBA€TCA TIyOUHOM MPOIUIABIIECHHUS, KOTOPAsi 3aBUCHUT OT BEJIMYMHBI CBAPOYHOTO
TOKa, IMaMeTpa dJEKTPO/Ia, MOJOKEHHSI IIIBA B MPOCTPAHCTBE, KOJIEOAHUS IJICK-
TpPOJa, OT pa3JeIKh KPOMOK U T.J.

OCHOBHBIMHM TIapaMETpaMU pPEKUMa PYUYHOW JIYyTrOBOMl CBAPKH SIBIISIIOTCA
CBApOYHBIN TOK, AMAMETP AJIEKTPOAa, IiauHa ayru. [locienHss B TexHoioruye-
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CKHX KapTax He oroBapuBaeTcs. /luameTp 3yieKTpoja 3aBUCUT OT TOJIIMHBI CBa-
pUBaEeMOro MeTajia, MOJIOKEHHs 11Ba B MpocTpaHCcTBe. J{Jisi cBapuBaeMbIX TOJI-
IAH 10 5 MM JMAaMETpP DJIEKTPOJA PaBEH cBapuBaemou touuHe. [Ipu cBapke
BEPTUKAJIBHBIX, TOTOJOYHBIX U TOPU3OHTAIBHBIX IIBOB JIMAMETP 3JIEKTpoaa Oe-
percs He Oosiee 5 MM C LENbl0 OOecreYeHHs] KayeCTBEHHOTO (POpMUPOBaHUS
mBa. BeiOupas BelMYMHY CBApPOYHOIO TOKA, YUYUTHIBAIOT €€ 3aBUCUMOCTH HE
TOJIBKO OT JIMaMEeTpa AJIEKTPOJa, HO U OT ero paboyeil JUIMHbI, CKOPOCTH €ro mne-
peMelleHus, cocTaBa MOKPLITUS U T.A. st anexktponoB 3...6 MM npu BeiOOpe
TOKa MOJIb3YIOTCSl 3aBUCUMOCTbBIO
JCB = Kd,

rae d — auameTp 3JeKkTpoaa, MMm; K — ko3 PUIMEeHT, yunuThIBalOIUi Qpusnye-
CKHe CBOMCTBa cBapuBaemoro marepuana; K = 40...60 A/MM nipu cBapke Mao-
yraepoaucthix craneit; K= 30...40 A/MM ripu cBapKe JerupoBaHHBIX CTalei.

HopwmanbHas 1iuHa 1yru npy CBapKe ONpenessieTcss U3 COOTHOLIEHUS

{g =(0,5-1,1)d.

JI71s1 OLIEHKU MPOU3BOJAUTEIILHOCTH CIIOCO0a CBApKU BBOAUTCS KOIDDUITH-
€HT HaIUIaBKU 0y, KOTOPBIM MOKa3bIBAET KOJIMYECTBO METajljla B rpaMmax, Ha-
IJIABJISIEMOTO B €MHUILY BpeMeHH | 4 nipu cuie Toka | A. 3HaueHnus ay s pas-
JMYHBIX MapOK 3JIEKTPOJIOB MIPUBEIAEHBI B Ta0. 4.

Tao0nuua 4
KosddunuenT HanmIaBKu Uil pa3jiMuYHbIX MapoOK 3JIEKTPOJ10B

Mapia OMM-5 | IIM-7 | YOHHW 13/45 | O3C-2 | VII-1/45 | AHO -1
AJIEKTPOJIa
o, T/aa 7.2 10,6 8,5 8,5 10 15

3Has oy BIAEKTPOAA, MOKHO PACCUMTATh KOJMYECTBO HAIUIABISIEMOIO Me-

tayuia Gy
Gy = agJeptes,

Irae {cp — BpEMs CBapKH.

KauecTBeHHBIN 37E€KTPOA U1l PYYHOU TYTOBOW CBAapKH MPENCTABIAET CO-
00l MeTaUTMYECKUil CTEP>KEHb, HAa TTIOBEPXHOCTh KOTOPOT'O METOJIAMU OKYHAHHUS
WJIM ONPECCOBKU HAHECEHO MOKpbITHE. CTEPKEHDb CIYKUT JJIs CO3AaHUs JOMOJ-
HUTEJIBHOIO0 METAJIJIA B IIIBE, & OKPBITUE JIEKTPOJIa CONECPKUT CIEAYIOIIUE Be-
11eCTBa!

a) nuiakooOpasyromue (MapraHieBas pyaa, pyTHI, TUIABUKOBBIN IIIMAT),
MX HAa3HAYEHHE — [IJIAKOBAs 3allydTa PACIIABJICHHOM CBApOYHOM BaHHBI OT JCH-
CTBUA aTMOChEpHI;

0) razooOpasyromue BemecTBa (Kpaxmai, JpeBecHash MyKa, IeJUTI0N03a,
MpaMop, AOJIOMHUT U Jp.) SIBJSIOTCS UICTOYHUKOM BBIJIEJICHUS Ta30B MpH IUIaBje-
HUU TIOKPBITUSA U TEM CaMbIM CIIOCOOCTBYIOT 3alIUTE METAJIJIa OT aTMOC(EPHI;
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B) CTaOMJIM3MPYIOIIKE BeUIeCTBa (ITOTAlll, CEIMTPa, KapOOHAThI KAJIbLIUS U
Oapus U Jp.) COy’Katr AJiA JErKoro 3aKUraHus U yCTOMYMBOTO TOPEHMs CBapOy-
HOM Iyru. DTH BellecTBa COAEPXk AT BEIIECTBA C HU3KUM MOTEHI[MAJIOM MOHM3a-
L

r) packucistoniue Beuiectsa (FeMn, FeSi, FeTi, FeAl v np.) cmyxat st
yAaJIeHUs KUCIIOPOJia U3 PacIIaBIIEHHON BaHHBI;

n) nerupyromue BeuiectBa (FeMn, FeSi, FeTi, FeAl, Nb, Cr u np.) no-
BBIIIAIOT CIIYKEOHbIE XapaKTEPUCTUKU METalJIa IBA B 3aBUCUMOCTH OT YCJIOBHIA
SKCIUTyaTalluy U3JENHS;

€) CBS3yIOLME BellecTBa (KUIKOE CTEKJIO — BOJHBIM pacTBOp CHIIMKATa
HATpPUs WIK KaJlis) TPUAAI0T IPOYHOCTh MOKPBITHIO.

I'OCT 946675, 'OCT 9467—75 ycraHaBIMBaKOT THUII, MApKy AJIEKTPOJOB
U BHUJA TOKPBITHS 3JEKTPOJOB (PyAHO-KHUCIOE, PYTUIOBOE, (TOPUCTO-
KaJlbLIMEBOE M opraHuveckoe). Twum anekTpoia XapakTepHU3yeT MEXaHHUYECKHUe
CBOMCTBA TPYIIbI AJIEKTPOJAOB, a MAPKA — €r0 MHAUBHUAYaJbHBIE CBOMCTBA. B
Tabs. 5, 6 JaHbl TUIIBI U MApKU 3JIEKTPOAOB, IPUMEHSEMBbIE IIPU CBAPKE MOCTO-
BbIX crajed. bykBa O o0o3HavaeT 3JeKTpoAd, ABYy3HauHas Ludpa — mpeaen
NPOYHOCTH HAIUIABICHHOIO METAlIa Ha pacTskeHne (Kr/MM°); A — rapaHTHpyeT
MOJIyYEHHE MOBBIIIEHHBIX TUIACTUYECKUX CBOMCTB METallla 1IBa.

DNeKTpobl C PYIHO-KUCIBIM MOKPBHITUEM MPUTOJIHBI AJI1 CBApPKU KaK Ha
NOCTOSIHHOM, TaK M MEPEeMEHHOM Toke. MIX He peKOMeHIyeTcsl MPUMEHSTh IpU
CBapKe CTajeil C MOBBILIEHHBIM COJEPKAHUEM CEPhI U YIJIEPOAa, TaK KaK METaJLI
IIBa YYBCTBUTEJIEH K 00pa30BaHUIO KPUCTAJUIM3AUMOHHBIX TpeluH. [Ipu cBapke
MeTajljla, UMEIOUIEr0 OKAIMHY M PrKaBUMHY, MOKHO MOJYYUTh TJIOTHBIE ILIBHI.
PynHo-kucioe nokpeiTue uMeroT 351ekTpoasl OMM-S5, IIM 7 u np.

DnekTponbl ¢ propucTo-KanbLuueBbIM nokpbiTeM (YOHU 13/45, YOHU
13/55, IJI-18 u ap.) npuMEHSIOT IpU CBapKe Ha MOCTOSHHOM TOKE OOpaTHOM
NOJIAPHOCTH BO BCEX MPOCTPAHCTBEHHBIX MOJIOkKEHUsAX. HamnaBneHHblil MeTamn
COOTBETCTBYET CHOKOWHOW ctanu, coaepxamend S u P 0,035 %. Merann miBa
CTOEK IPOTUB OOpa30BaHUSl KPUCTAIUIM3ALMOHHBIX TPEUIMH U MUMEET BBICOKHE
NOKAa3aTeNn yJIapHOU BSI3KOCTU IPH MOJIOKUTENbHBIX U OTPULIATEIBHBIX TEMIIE-
patypax. [[aHHBIMHM 3J€KTPOJaMH CBAPUBAIOTCS KOHCTPYKLMH, padoTarolue B
TSKENBIX IKCILTyaTallMOHHBIX YCIOBUAX U UMEIOIINE NOBBIILIEHHOE CONEPHKAHUE
cepbl U yriepoaa. HamnapneHHbI MeTa1 4yBCTBUTEIEH K OKAJIMHE, pKaBUMHE,
BJIare Ha CBAPMBAEMbIX KPOMKaX (COAECPIKUT MOPHI).

DnekTpoabl ¢ pyTuinoBbiM nokpeiTueM (LIM9, O3C-3, O3C—4 u ap.) 6ia-
rojiapsi HAJIMYKUIO OPraHUYECKUX BEIIECTB B MOKPBITUU COAEPAT MOBBIILIEHHOE
KOJIMYECTBO BOAOPOJA B 1IBe. HaruiaBiieHHbI MeTalll 4yBCTBUTENEH K 00pa3o-
BaHUIO KPUCTAJUIM3ALMOHHBIX TPEIIMH U MEHEe CKJIOHEH K 0Opa3oBaHHUIO IOP
IIPU CBApKE 0 OKUCIIEHHBIM MOBEPXHOCTSIM M METaJULy C MOBBIIIEHHBIM COJIEP-
KaHUEM KHCIIopoJa, a3oTa. [lokpbiTue obecrnieunBaeT cTabUiIbHOE TOpPEHHE N1y-
I'", Xopoiee (popMupoBaHUe 1IBa, MUHUMAIbHOE pa30pbI3ruBaHuE JIEKTPOIHO-
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ro MeTajuia, HeOOJbIIOe BhIFCTIEHUE BPEAHBIX Ta30B. CBapKa STUMU AJIEKTPOaa-
MU BO3MOKHA BO BCEX MPOCTPAHCTBEHHBIX IMOJIOKCHHUSIX KaK Ha TOCTOSHHOM,
TaK ¥ TIEPEMEHHOM TOKE.

Onextpoasl OMA-2 u z1p.) 3a cyeT NOBBILIEHHOTO KOJIMYECTBA B MOKPHI-
TUU TOPIOYMX OPraHUYECKUX BeIeCTB (IEJUTI0JI03a, KpaxMal) 00ecleurnBarOT
IIpU CBapKe KaueCTBEHHYIO Ta30BYIO 3allUTy pacijiaBieHHOro mertasuia. [llna-
KOOOpa3yolue BellecTBa (pyTUil, TATAHOBBIN KOHILIEHTpAT, MapraHiieBas pyja,
CHJIMKAThl) 00ECTIeYMBAIOT IINIAKOBYIO 3alIUTy CBapO4YHOU BaHHBI. CBapka 3TH-
MU 3JICKTPOJAAMH MPHUTOJHA BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUSAX, HA TIO-
CTOSIHHOM M TIepeMeHHOM Toke. [[o MexaHW4YecKuM CBOMCTBAM HAILIaBICHHOTO
METaJlIa AJIEKTPOAbI OTHOCATCA K TUnam 942 — 350.

Ocobennocmu ceapku

CBapouHble MaTepuabl BHIOMPAIOT C YUYETOM Kilacca MPOYHOCTU U MapKH

NPUMEHSEMOH CTalld, TUNAa CBAPHOTO COCJAMHEHHS, TUIA CBAPHBIX IIBOB (CM.
Tadm. 5, 6).

Tabmuua 5
TH 1 MAPKH IJIEKTPOI0B
Tun snektpoaa Mapka snektpoaa
D42A YOHMU 13/45, O3C-2, CM-11
D46A AHO-8, YOHU 13/55 K
350A YOHU 13/55, ACK-50, AHO-7, AHO-9,
AHO-10, AHO-11
Tabmuma 6
Tun 371eKTPoI0B B 3aBUCUMOCTH OT MAPKHU CBApUBaeMOH CTAJIN
Coenunenue
Knacc nmpounoctu Mapka crasu an
cTalm CTBIKOBOG pOBOE, YIJIOBOE,
HaXJIECTOYHOE
C 38/23 Ber3cenS D42A D42A
C 46/36 I15XCH/ D46A D42A
10XCH/]
15XCH/A-40
C 52/40 14T2A D] O50A D42A
15T2AD/Inc

[pumeuanne. Pexum npokanku 3mextpoaos 350 °C, 1 u.

JInuHa CcBapoO4YHOro WIBa MEPBOTO MpoxoAa diekrpoaoM O 4 Mm
150...200 mMm (nmuHa saektpoaa 450 mm), a i snektpoaa @ 5 Mmm 250 M.
JlnuHa cBapHBIX IIBOB MOCIEAYIONIUX MPOXO0J0B MPU CBapKe 3jeKkTpoaamu O 4
u 5 MM cooTBeTcTBEeHHO cocTapisgeT 100...150 mm u 150...200 mm.
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Ta0muma 7
3aBHCHMMOCTD IMaMeTpPa 3J1eKTPO/Ia U CBAPOYHOI0 TOKA
OT MOJI0KEeHUsI IBA B MPOCTPAHCTBE
Honoxenue mza JnameTp 3J1eKTposia, MM CBapouHbIif TOK, A
B IIPOCTPAHCTBE P posa, p ’

4 120...160
Hwxnee 5 170...200
3 80...110
I'opuzoHTanbHOE 4 120...140
Y BEPTUKAJIBHOE 3 70...100
[Toronounoe 3 70...100
4 120...140

Paznenky xkpomok cBapHbix coeauHennii HazHayaTb 1o ['OCT 5264—69:
JUISl CTBIKOBBIX CO€IMHEHUI — IIPU TOJILMHE JIUCTOB CBBILIE 6 MM, a JUIsl py4YHOI
CBApKH YTJIOBBIX M TABPOBBIX COEAUHEHHUMN MPU TOJIIIUHE JIUCTOB CBHILIE 4 MM.

O0OpaboTka KpPOMOK JeTalied TOJl CBapKy BBIMIOJIHSIETCS CTPOTaHUEM,
dbpe3epoBaHrEM WM MAIIMHHOW KUCIOPOIHOM pe3koil. HepoBHOCTH OT pe3anus
HE JOJDKHBI TpeBbImaTh 0,5 MM.

[Ipy HanM4MKM B CBAPHOM COEIMHEHUU MEPECEKAEMOro IIBa €ro yCUICHUE
B MECTE MEPECEUCHUS YAAIAIOT 40 MOTYyYeHUS 3aJaHHON pa3fesiKu KPOMOK.

[Ipu 0O6pbIBE CBapOUHON IYTH €€ 3aKUTAI0T Ha METaJIe CBAPOYHOTO 1B
Ha pacctossHuu 30...50 MM OT KpaTepa CBapOYHOW BaHHBI. 3alpEIIACTCS 3aXKU-
raTh CBAPOYHYIO ATy HA OCHOBHOM METAJLJIE.

Jlnst obecrieuennst CTabMILHOTO TOpeHHs U 3P heKTa caMOperyIupOBaHUS
JyTW WCTOYHHK MUTAHUA OJDKEH MMETh 0oJiee KPYTYIO MaJarollyl0 BHEUTHIOKO
XapakTepucTuky (puc. 3). B kauecTBe MCTOUHUKOB MUTAHUS UCIIOIb3YIOTCS BbI-
npsmurenu: BCC-300, BAY-504, B/l 301, BJI 302, BCY 500, BKCM-1000 u
npeobpazorarenu I1C 300, TIC 500, [ICM 1000.

Pyunas snexTpoayroBas cBapka KadyeCTBEHHBIMU DJIEKTpOJaMH olecrie-
YUBAET PaBHOMPOYHOCTH METaJlJla CBAPOYHOIO 11IBa U OCHOBHOT'O METAJLJIA.

3.2. Oco0eHHOCTH AaBTOMATHYECKOW M MEXaHU3UPOBAHHOI
CBapKH MoJ cjioeM (rroca

Oc00EHHOCTBIO JAHHOTO CHoco0a CBApKH SBIISIETCSI TOPEHUE CBAPOUYHOMN
nyru nof cinoem Quiroca. MHOra ee Ha3bhIBalOT CBAPKOM MOTPY>KEHHOW JYTOM.
Cxewma mporniecca cBapku gaHa Ha puc. 10.

Jliist BO3OyXA€HUsI CBApOYHOM Tyry 2 MaBALIMNACA 3JIEKTPoJ / HAKOPOT-
KO 3aMBIKalOT Ha M3/EJIME€ M HAChINAlT TpeOyeMylo TOJIIUHY (iroca B MecTe
KOHTaKTa JJIEKTPOJa CO CBAPHUBAEMOW NOBEPXHOCTHIO. BKIIIOYAOT CBAapOYHBIN
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TOK M BO30YXAAOT CBapOUYHYIO JIyTY, MOJ JI€WCTBUEM KOTOPOW IUIABUTCS (IIIOC
4, anextpon I, cBapuBaeMblii MeTaul 8, 00pasys cBapouHyro BaHHY 3. CBapou-
Has Jyra rOpuT IO/l 3JIaCTUYHOM 000JIOUKOM paciuiaBIeHHOro (iroca, KOTOPhIM
HE TOJIbKO MPENSATCTBYET pa30pPbI3rUBaHUIO KMJIKOTO METalljla, HO W 3allUIIaeT
pacIuIaBiI€HHbIA METaJJl CBAPOYHOI BaHHBI OT KHCJIOPOJa M a30Ta BO3ayXa. 3a-
TBEPJICBIIMI MeTallI CBApOYHOM BaHHBI M (hIIOC O0OpPa3ylOT COOTBETCTBEHHO
CBapHOM 1I0B U IIJIAKOBYIO KOPKY, JIETKO yAAJs€EMYIO MTOCJIE OCThIBAHUS I1IBa.

Puc. 10. Cxema cnioco6a cBapku moj cinoeM ¢uiroca: [ — miaBsIuiics
ANEKTPOA; 2 — CBapOYHas 1yra; 3 — CBapO4yHasi BaHHA;
4 — (mroc; 5 — pacraBiaeHHBIN QUIIOC; 6 — ITUTAKOBask KOPKa;
7 — CBapHO#1 MOB; & — OCHOBHOM MeTasll

[IpeumymiectBa croco0a CBapKu:

a) BBICOKO€ KauyeCTBO METajula CBapHOIO IIBA JIOCTUTAaeTCA 3a CUET HC-
noJib30BaHusl (piroca v O0NBIIOT0 0O0beMa BaHHBI, CLIOCOOCTBYIOIIUM JJIUTEIb-
HOMY NpeObIBAaHUIO METallJla B PAcIUIaBIeHHOM cocTostHuM. [Ipu 3Tom Oosnee
MOJIHO MPOTEKAIOT XUMHUUYECKHE PEAKIMH, YIIyUIIaoIie MEXaHUYeCKIEe CBOMCT-
Ba HAIUIaBJICHHOTO METAJIa;

0) Oouiblllasi MPOU3BOAUTENHLHOCTh IPOIIECCA CBApKH, JOCTUTraemas 3a
CYeT IIPUMEHEHHSI INIOTHOCTEH Toka 10 150...200 A/MM’ (IIpH py<HOI SIEKTPO-
JyrOBOM CBapKe KayeCTBEHHBIMHM JJEKTPOJAaMU IUIOTHOCTh TOKa TMOpSJIKa
10...20 A/mm”.) Koo durment namasku cocrasmsier 14...27 /A u;

B) CHHKEHHUE TPYJOEMKOCTH M3rOTOBJIEHUS KOHCTPYKIMHU 3a CUET yCTpa-
HEHUs OTIePalMi 10 pa3AesiKe KPOMOK;

I') COKpAIllEHHE PacX0JI0B JEKTPOJIHOIO METalljIa U JIEKTPOIHEPIun OJia-
rojapsi CHIDKEHHMIO TOTE€ph Ha yrap, pa3OpbI3TUBaHUs, OrapKd M Jy4IIEro uc-
MOJIb30BaHUSl TeIjia yTH, TOPSIIeH B ra30BOM ITy3bIpe, OTPAHUYEHHOM CBEPXY
pacIiaBieHHOU 000J109KoH (iroca;

1) YIy4llIeHHe YCIOBHUM TpyJia 3a CYET OTCYTCTBHS OTKPBITOM CBAPOUYHOM
TyTH.

ABTOMaTuyecKkas cBapka 1noj cioem ¢roca mpuMeHseTCs:
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a) Mpu JBYXCTOPOHHEH OJHOMPOXOJHON CBApKE CTHIKOBBIX COCAMHEHUM
tonmuHou 10...16 MM 6e3 pazienku KpoMOK Ha (PJIFOCOBOM MOAYIIIKE;

0) npu MHOTONPOXOAHOW CBapKe CTHIKOBBIX COEAMHEHHI ¢ X-00pa3Hoi
pa3ienkoi KpoMoK Ha (PIIFOCOBOM MoAyIIKe JTUCTOB TOAUHOM 20...50 MMm;

B) IIPU CBAapKE YTJIOBBIX TABPOBBIX W HAXJIECTOUYHBIX COCAUHEHUN JIMCTOB
toymuHOoN 10...50 MM B HIDKHEM ITOJIOKEHUU.

MexaHu3upoBaHHas cBapKa Moji cjioeM (Jiroca UCOJb3YeTCsl MPU CBapKe
CTBIKOBBIX COeAUHEHNH JTMCTOB ToamuHOM 10...50 MM B HIDKHEM MOJIOKECHHH.

OcobernHocmu ceapku noo cioem ¢hroca

Caapka noz cioeM ¢uiroca BBIMOIHIETCS TOJBKO B HUKHEM IOJIOKEHUU
Ha [TIOCTOSIHHOM TOK€. VICTOUHHUKOM TeIuia CIIy’KUT CBapOYHas ayra.

Mertann cBapHOTO 1IBa OOBIYHO COCTOMT M3 1/3 pacIuiaBiIeHHOrO 3JEK-
TPOJHOTO MeTajlia U 2/3 ocHOBHOTO MeTauia. OTHOIIIEHHE Beca paciliaBlIeHHO-
ro (roca K Becy pacIuiaBI€HHOTO 3JIEKTPO/Ia COCTABIIAET pumMepHo 1:1.

Ha3nauenue ¢uroca mpu cBapke aHAJIOIMYHO OOMa3Ke 3JIEKTPOAOB s
PYYHOHM DJIEKTPOIYTrOBOM CBAapKU: 00ECHeUnuTh CTAa0MILHOE FOpEHHUE CBAPOYHOM
JIyTH, Ta30BYI0 U HUIAKOBYIO 3aIlUTY XUIKOIO METaJJIa CBAPOYHON BaHHBI, Jie-
IrUpOBaHUE U PACKHUCIICHHE METAJJIa CBAPHOTO I1IBA.

Jlnst oGecniedeHusl MOJIHOTO MPOBapa COCAUHEHUSI OCYIIECTBISIETCS pa3-
JIeJIKa KPOMOK IIPM aBTOMAaTHUYECKOM CBAapKe CTHIKOBBIX COEJUHEHHM JIMCTOB
TONIIMHON cBbie 16 mMm. [Ipu aBTOMaTHYECKONW U MEXaHU3UPOBAHHOM CBAapKeE
YIJIOBBIX M TaBPOBBIX COEOUHEHMI pa3lieka KPOMOK MMEET MECTO B JIMCTax
TOJIILIMHOM CBBIIIE 8 MM.

OrtcrymieHus oT napaMeTpoB peKHMMa CBAPKU U PA3LAEIKHA KPOMOK MpH-
BOJSAT K OTKJIOHEHUSAM U Jie(heKTaM B CBAPHBIX COCTUHEHUSAX:

1. [ToBblieHHE Jp YBEIMUMUBACT TNIYOMHY MPOIUIABIICHUS OCHOBHOTO Me€-
Tajia, MPUBOAUT K IMOJYYEHHUIO Y3KHX IIBOB M oOjerdaer obpa3oBaHUE KpH-
CTAJUTM3AIIMOHHBIX TPEIIMH, 3aTPYyJHSAET yAaJeHUe T'a30B U 00Jier4yaeT BO3HHK-
HOBEHHE B IIB€ TOP U HIJIAKOBBIX BKJIFOYEHUM.

2. [loBbllieHue /; yBENIMYMBAET IIMPUHY CBAPOYHON BaHHBI, UTO BEAET K
00pa30BaHMIO TOJIPE30B OCHOBHOTO METalJIa Ha IPAHMIIAX CO IIIBOM, YMEHBIIIAET
rIIyOHHY MTpoBapa.

3. Camxenue M; yMeHbIIACT MUPUHY CBAPHOTO IIBA, YXYAIIAET popMy
poBapa, yBEIMYMBAECT CKJIOHHOCTH IIBOB K OOpPa30BaHUIO KPHUCTAJIM3ALMOH-
HBIX TPELIUH.

4. YBenuuenue Ve yMEHbBIIAET MIUPUHY CBAPHOTO IIBA, YXyamaeT ¢op-
My IpoBapa, 3aTpyAHSET yJaJI€HUE W3 CBAPOYHOM BAaHHBI ra30B M IIAKOBBIX
BKJIFOUEHH, CIIOCOOCTBYET 00pa30BaHUIO TOPUCTOCTH U IUIAKOBBIX BKIFOYECHUI
B CBapHOM IIIBE.

5. YmMmeHblieHue Vg NPUBOAUT K HAIUIBIBY PACIUIaBICHHOIO METAJlJIa Ha
KPOMKH pa3/IeNiK1, CIOCOOCTBYET YMEHBIIECHUIO ITyOHHBI MPOTUIABICHHUS.
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6. YBenuueHue NpUTyIUIeHUs,, KPOMOK, YMEHBIIEHUS YIJIa Pa3AesiKiu Kpo-
MOK U 3a30pa B CThIKE CIIOCOOCTBYET 00Opa30BaHUIO HEMIPOBAPOB.

7. YMeHblIeHUe MPUTYIUICHUS, YBEIIMUEHUs YIila pa3Jeiku KPOMOK U 3a-
30pa B CTBIKE YBEJIIMYMBAET IIyOMHY MpoBapa, yXyILIaeT yCJIOBUS KPUCTAILIU-
3allMM METaJUla CBAPHOIO 1IBA U CIIOCOOCTBYET 00OPAa30BaHUIO FOPSAYMX TPELIUH.

[Ipr MHOTOIIPOXOAHOM CBApKE KaXKAbIM MOCIECIAYIOIIUN CIIOW HAaKJIaJbIBa-
eTCsl MOCJ€ OYMCTKM OT IIJJaka NPeAbLAYLIEro CJOos M OCThIBAaHUS IIBa 0
150...300 °C. IIpu oGpbIBe AYTH KpaTep U MPUICTAOMIHMI K HEMY YYaCTOK JIJIH-
HOM 50 MM ouwMiiaercs or muiaka. Jlyra 3akuraercss Ha 3aBapeHHOM IIIBE Ha
paccrosinuu 30...50 MM OT Kparepa.

HamnpaBnenue ocu 31eKTpojia Ipy aBTOMATUYECKON CBAPKE JTOJPKHO OBITh:

a) MO MPOJIOJIBHOW OCHM CUMMETPHM 3a30pa CTHIKOBOI'O COEAMHEHUs 0e3
pa3iesikKu KpOMOK;

0) mpu MHOTOMNPOXOJHON CBapKe CTHIKOBBIX COEAMHEHUN C pa3leiaKoil
KPOMOK MOCJI€ HAJIO)KEHMSI TEPBbIX 2-X CIOEB € KaXJAO0W CTOPOHBI MPOU3BOAUTH
CMENIeHHE 3JIEKTPOIHON MPOBOJIOKM HA OJIHY U JPYTYIO0 CTOPOHY C MEepHoInye-
CKHMM HaJIO)KEHHEM CIIOEB IO LIEHTPY;

B) 110 MPOAOJIBHON OCH 3a30pa TABPOBOI'O COECIMHEHHUS IIPU CBAPKE «B JIO-
JOUKY»;

I') CO CMelIeHreM Ha 1...2 MM OT BEpILIMHBI yIiia MpU CBAPKE TaBPOBOTO
COCMHEHUS B HUKHEM MOJ10keHuu (puc.11).

o
a) 30...40

/)

6)

e

]
Puc. 11. TaBpoBOe coeuHEeHUE:

a — C BEpTUKAJIbHBIM 3a30POM;
0 — C TOPU30HTAIIBHBIM 3a30pOM

B kadyecTBe MCTOYHMKOB NHUTaHUS HUCHONB3YIOTCSA Bbipsamurenn BKC
1000, BC 1000, BAM 1601, BC 500, BC 600, B/IY 504 u cBapouHsle mmpeodpa-
3oBatesin [ICO 500, TICT 500, IICM 1000, ITCO 1000.

Jlist aBromMaTudeckoil cBapku npumensitorcs aBtomarsl tTuna TC 17, TC
35, AA®-1002, nns MexaHU3MPOBAaHHOM cBapku — mnosryaBromatsl TTHIS, TTIII
54, A 1035, A 1197.

s dopmupoBanus oOpaTHOW CTOPOHBI HIBA MCIIONB3YIOT (DIIOCOBBIE,
MeHO(ITFOCOBBIC U MEHBIC MOAKIAAKH (puc. 12, 13).
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CBapouHble MaTepualbl i1 aBTOMAaTUIECKONH U MEXaHU3UPOBAHHBIX CIIO-
co0ax cBapku moj cioem (uroca JaHel B Tada. 8 U 9, a peKuMbl CBapKH — B

tadi. 10.

Tabmma 8

MarepuaJbl 1Jisi aBTOMATHYECKOI CBapKH 1oJ cJjioeM ¢uiroca

Kiacc cranmu

Mapka cranu

CapouHasi IpoBOJIOKa

Mapka ¢uroca

C38/23 B?SJC“ CBOSTA AH 348 A, OCLI45
CoI02 AH 47, AHK 30
C 46/33 15XCHJI CBI10HMA AH 22
CBOSTA AH 348 A, OCIT 45
CaI02 AH 47
}gggﬁ CI0HMA AH 22
C 52/40 CBIO2 AH 348 A
AHK 30
14T2AD]] CB10HMA T
a) /i

P

Puc. 12. Cxembl yCTaHOBKM MOJAKJIIA-
JIOK B CTBIKOBBIX COEIUHEHUAX: | —
duroc; 2 — MeaHas OJIKIAAKA; 3 —
CcTaJIbHAA IMOJNKIIaNKa; 4 — CTEKIIO-

TKaHb; 5 — KepaMuUecKasi TOJIKJIaIKa
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Puc. 13. Texnomnorus cOopku OJI0KOB [10/1 aBBTOMaTHUECKYIO

CBapKy HWKHETO Mosica: / — MOHTaKHbBINA IOMKpaT;
2 — IpWKUMHON JJOMKpaT; 3 — MeTaJutnueckas oboima;
4 — HanpaBJAOLIAs NOAKIAAKA; 5 — CBAPOYHBIN aBTOMAT;

6 — BBIBOJIHBIE TIJIAHKU; 7/ — MOHTa)Has KJIETKA;
8 — HanpaBJIAOMIMEI MIBEIIEP; 9 — CBApHO OB

Ecnu B cBapHOM CO€IMHEHNU MCHOJIB3YIOTCS CTAIU PA3JIMYHBIX MApOK, TO
CJIeIyeT MPUMEHSThH CIIOCO0 CBApPKU, CBAPOYHBIC MaTepUajIbl U PEKUMBI CBapKH,
peIyCMOTPEHHBIE JJI CTajau O60Jee HU3KOTro Kiiacca.

CBapKy CTBIKOBBIX COE€MHEHHI BBINOJIHATh B HUKHEM IOJIOKEHUH, & yT-
JIOBBIX U TABPOBBIX COCAUHEHUN — B HHX)KHEM TOJIOKEHUH «B JIOJOUKY.

MexaHu3upoBaHHasi CBapKa IMOJ cioeM (piroca OCyIIeCTBIACTCS DJICK-
TPOJHOM MPOBOJIOKON O 2 MM, a aBTOMatuueckas — @ 2...5 M.

Pexxnmbl cBapkH Ha3HAYAIOTCS MO YTBEPKIAECHHBIM 3aBOACKUM HOPMAJISIM
¢ yuetoM tpeboBanuii CTII B 3aBUCMMOCTH OT Kjlacca MPOYHOCTH U MAapKH CTa-
JI¥, TOJIIIUHBI METAIIJIa, TapaMeTpa pa3AesiIKi KPOMOK U CI1oco0a CBapKH.
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Ta0mwuma 9
MatrepuaJbl 1Jisi MEXaHU3MPOBAHHOM CBAPKHU MO cj1oeM (uiroca
Knacc cranu Mapka cranu Crapotnas Mapxka ¢uroca
IIPOBOJIOKA
BCr3cn5
C 3823 BCt3nc5 CBOST'A AH 348 AM
161
Csl10I2 AH 47, AHK30
15XCHJL Cs10HMA AH 22
C 46/33 AH 348 A
CsO8TI'A OCII45
10XCH/L CBOST'A AH 47
15XCH/1-40 Cel10HMA AH 22
C52/40 AHK 30
I5ST2AD/Inc CslOHMA AL 22
Tabmuna 10

Pe:xnMbl aBTOMATHY€eCKOI CBapKu nmoxa ¢Jioem (1).1110ca TaBpPOBbIX coeTUHEeHUM

Pexxum cBapku
®dopma Karer | Jduametp Cxo-
pazzenku 1B, ANEKTPO- CBapou- Hanpsixe- POCTE CkopocTb
KpOMOK MM A3, MM | ypiii Tok, A | Hue ayru, B | cBapku TOAATH DJICK-
i Tpoaa, M/4
Bes paspei- 6 2 250...300 27...29 25 162
KH KDOMOK 7 2 320...370 30...34 25 191
8 2 400...450 30...34 25 260

KonTponupyrorcs napamerpel pesxuMma cBapku: Jep, Uy Vep. JononHu-
TEJbHBIE MapaMeTpbl: Vs, @ 3IEKTpoAa, BbUIET 3JIEKTPOAHON MPOBOIOKU. Pe-
UMbl aBTOMATHYECKOW CBapKu MOJ (PIIFOCOM TaBPOBBIX COCIUHEHUMN IaHbI B
tabu. 10.

Crarndeckass XapakTEpUCTUKA CBAPOYHOW AYTd MPH CBApPKE MOJ CIOEM
duroca sxecTkasi ¥ BO3pacTaroniasi B 3aBUCUMOCTH OT JAMaMETpa JIEKTPO/Ia.

3.3. Oco0eHHOCTH ABTOMATHYECKOH CBAPKH MOJ cj10eM ¢uiroca
¢ META/LNIOXMMHUYECKOH MPHUCATKOH

B kauectBe MeTamioxumuueckoir mnpucaaku (MXII) ucmons3yroT cTaib-
HYIO KPYIIKY U3 CBAPOYHOM MPOBOJIOKM COOTBETCTBYIOIIEH Mapku O 1...2 MM 1o

I'OCT 2246-70, cmemannyw ¢ NaF (no 'OCT 4463-76). BeicoTa nunuHapa
CTAILHOW KPYIIKHA HE mpeBbiaeT ero auamerp. Nal” BBogutca B MXII B konu-
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yectBe 0,5 % ot Beca kpynku. Cpok xpanenust MXII ne 6onee 1 mecsua nocne
WU3TOTOBJIEHUS.

OIHOCTOPOHHIOID aBTOMATHUYECKYI0 cBapKy moj ¢uitocom ¢ MXII BoIimon-
HSIOT Ha MEJHOHM MOAKJIajgKe, OOMOTaHHON CTEKJIOTKAHBIO C IIOJICHIIIKOM W3-
MEJIBYEHHOIO (IIroca CI0eM TONIKUHON 1 MM. MeaHas moakiIaaka yKIaJIbIBaeT-
Csl B CTAJIbHYIO0 000MMY M MOPKMUMAETCS] K CTHIKYEMBIM 3JIEMEHTAM MTHEBMOIIPU-
KUMaMH WK KiIuHbAMU. [lnpruHa kanaBku 24 Mm.

Pekomenyemble cBapoYHbIe MaTepUalbl AaHbl B Ta0. 11.

Taomuma 11
Mapku cBapoO4YHBIX IPOBOJIOK U ()IIOCOB
Tun csap- | Buza cBapou- PexoMenayemasi Mapka Matepuaiia s cTajiei
Crnioco06
HOT'O CO- HBIX MaTe- ¢ or, MIla
CBapKHu
eAMHEHUS puanoB 330 390
Capounas ClOT2 Cs10HMA
Ka CsIOHMA CelOTHITA
MIPOBOJIO Cel0CH B
ABTOMaTH- Crapouas Cs08I2C CslO0HMA
yeckas cBap- P Cel0HMA CBOST2C
MIPOBOJIOKA
Ka moj cito- | CThIKOBOE MXII Csl10172
em Qurroca ¢ S dor=12...2 MM do=1,2...2 Mm
MXII AH47, AH43 AH47, AHA43,
Briroc CMmech: AHK561, AH47
AHA47 (50 %)+AH348A (70 %)+AH348A
(50 %) (38 %)
b: [ ———
t a
4 J

Puc. 14 . Cxema nocTaHOBKHM IPUXBATOK MPH CBAPKE C IPUMEHE-
HueMm MXII: / — nepBblii I0B; 2 — py4yHas IPUXBATKa;
3 — MeTAJUIOXUMUYECKas pUcaika; 4 — COOpOUHBIN CTEIIaX

Cxema cOOpPKH CTBIKOBOT'O COEIMHEHUS MO OJHOCTOPOHHIOI aBTOMATH-
YeCKyI0 cBapKy noj cioem ¢uitoca ¢ MXII nana na puc. 14.




5%12...]6}”{

6?20...40.&1.»

16 mm

5%12...

J?Z@...fﬁﬂm

— 0
a) o;=55..05
-
fl1=30*3\
hy=l 41 ] p=0..2
:_ —_— T 1
] C=4...6 MM M 2
e e e e e e e e d
— 0
6) 1 #1=55...65
______ I
: I
| c=4...6Mm
L e e e e e d 2
Fi
6) /\
g -« T
oot
P k- c— 873 b
! .\ILz
e e e e e e -
1 @;=55...65"
2)
/ =30%
§p=63
______ = _’I ——— — 1
1
1 c=81

Puc. 15. CxeMbI COOPKH CTBIKOBBIX COEAMHEHHH MO O
HOCTOPOHHIOIO aBTOMAaTHUYECKYIO CBAPKY: @ U O — 1O
py4HOH NOABApKe IIBA; 8 U 2 — ¢ npuMeHennem MXII;

1 — cBapuBaeMble 3JIEMEHThl KOHCTPYKIINY;

2 — popmupyromias moaKkIaAKa

Tabnura 12

Pexumbl aBTOMaTHYECKOM CBApKHU MoJ cjioeM (puaroca ¢ MXII
3JIEKTPOJAHOM MPOBOJIOKOH 4 MM

Popwma pas- TonmuHa HanmenoBanue Pexum crapicu
JeTTKU Kpo-
oK JCTa, MM CII0SI IIIBa Jeg, A Uy, B Ve, M/4
bes paznen- 1216 1-ii ¢ MXITI 740...850 36...38 17...19
KH KPOMOK 2-ii 6e3 MXII 500...600 37...42 17...19
1-i1 ¢ MXII, 750...820 36...38
2-#1 6e3 MXII, 720...780 36...38
V-o0pa3znas .
a3 enKa 25 40 MIPOMEIKY TOUHBIH
p 6e3 MXII, 550..600 36...38 17...19
KPOMOK o
0OJIMIIOBOYHBIN
0e3 MXII 550...600 37..41
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Paznenka KpOMOK HE IPeayCMaTpUBAETCA B CTBIKOBBIX COCIMHEHUSX Me-
Tajia TonmuHon A0 16 mm. Ilpu cBapke OOABIIMX TONIIMH BBINOJHIETCS pa3-
JenaKa KpoMok (puc. 15).

IIpuxBaTKy B CTBIKOBBIX coeauHeHusax ¢ MXII cienyer craButh co CTO-
poHBI TepBOro mBa. J[0 WX TIOCTaHOBKM 3a30p B CTBIKE 3alOJHSAIOT
METAJUVIOXUMUYECKOM TNPHUCAAKOM Ha IIOJOBUHY TOJIIMHBI CBapUBAaEMOIO
Metamia (cMm. puc. 15). MXII 3aceinaroT Mo BceW JJIMHE COCAMHEHUS, KPOME
MECT TIOCTAHOBKM NPUXBAaTOK Ha BCIO BBICOTY 3a3opa (sl TOJIIMH
cBapuBaeMoro metaya 20...25 MM) WM C NPEBBIIIEHUEM HaJ MOBEPXHOCTHIO
cBapuBaeMoro metaymia Ha 4+l mm  (mis  tommuH 32 mm). CBapka
OCYLIECTBJISIETCS B HUYKHEM TOJIO)KEHUM 0€3 mepephiBa MO BCEMl JUIMHE CTHIKA.
[Tpn oOpeiBe CBapOYHON AYrM Kparep 3allMIIalOT HUIM(POBAIBHBIM KPYIOM H
BO300OHOBJISIIOT CBApKY Ha IBe He Ommke 20 MM OT MecTa 0OpbIBa CBapOYHOM
IyT'U. YTJIOBBIE IIBBI TaBPOBBIX COECAUHEHUN aBTOMATUYECKOM CBApKOW I10J
cinoem (uroca ¢ npuMmeneHueM MXII BBITIONHSIOT B MOJOKEHUH «B JIOJIOUYKY
JUISl CBAPHBIX IIBOB C KATETAMM BBIIIE 8 MM.

JIByXCTOpPOHHIOIO aBTOMAaTHYECKYI0 cBapky noj ¢uirocom ¢ MXII ocyre-
CTBIISIIOT B 3aBOJACKHX YCIOBHSIX.

Pexxumbl aBrOomMaTuueckoil cBapku mnox ciioeMm ¢aoca ¢ MXII nanbel B
Tabsn. 12.

3.4. Oc00eHHOCTH BEPTHKAJIBHOI CBAPKHU C NPUHYAUTEJIbHBIM
(¢popMupOBaHUEM LIBA CAMO3ALIUTHON MPOBOJIOKOM

BeprukanbHas cBapka ¢ NPUHYAUTEIbHBIM (POPMHUPOBAHUEM IIIBA CAMO-
3aIUTHON IPOBOJIOKOM MPUMEHSETCS U1l OJHOIPOXOAHON CBApKU BEPTUKAJIb-
HBIX CTBIKOB (0aJIKu, pedpa jKeCTKOCTH HMXKHUX PeOpUCThIX MmiauT).CBapKy BbI-
MOJIHAIOT OTKPBITON Ayroi 06e3 TONoJHUTEIbHOU 3amuThl. [ToponikoBas nposo-
Joka —TpyOyaTtasi MTPOBOJIOKA, 3alOJHEHHAs MOPOIIKOOOPa3HbIM HAaroOJHUTE-
aeM. OOO0JIOYKY M3rOTaBJIMBAIOT M3 HU3KOYIJIEPOAHOW CTalM MPU TOJLIUHE
nentsl 0,2...0,5 mM. HamnonHurtenem CiyXUT CMECh MOPOIIKOB M3 ra3o- M Ija-
KOOOpa3yIoIUX KOMIIOHEHTOB, JIETMPYIOLIUX, PACKUCISIIONINX, CTa0UIN3UPYIO-
mux. ITpoBosIoKa OCHOBHOI'O THIIa MCIOJB3YET LUIAKOOOpa3yoUIe 1 ra3ooopa-
3yIOIME€ KOMIIOHEHThI IIAXThl C OCHOBHBIMU W aM(OTEpHBIMH CBOWCTBAMHU
(MpaMOp, MarHe3ut U Jp.). DTU IPOBOJOKH UYBCTBUTENIbHBI K BJlare, pKaBuu-
He, 00pa3yloT MOPUCTOCTh MPHU CBAPKE JUIMHHOW JTyrOM, OJIHAKO BBICOKOIIPOU3-
BOJUTEIIbHBI, 00E€CTIEYNBAIOT BHICOKME MEXaHUYECKUE CBOMCTBA. XPaHAT MPOBO-
noky mipu £>15 °C. Tlepen cBapkoit ux npokanusatot npu =200...230 °C, 1...2
4.

PekomennyemMble camo3aliuTHbIE TPOBOJIOKHU JAaHbl B Ta0. 13.
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Ta0muma 13
IlopouikoBbIe MPOBOJIOKH

PexoMenmyemblii MmaTepuan st
cBapku crajnei ¢ or, MIla
330 390
MexaHu3upoBaHHas ¢ TIAH — 19H | TIHIAH — 19H

CreixoBble Bep- | Ilopomkosas | IIITAH —19C | IIITAH - 19C

(bgpﬁﬁyéfatﬁz&BgBa TUKaJbHBIC MBHI | camo3ammuTHas | [IIIAH — 32 IIITAH — 32
Pr doyy=24..3 | dyy=24...3

Turnel cBapHbIX | Mapka rnpoBo-

Crioco6 cBapku o
COEIMHECHUI JIOKH

Puc. 16. Cxema aBToO-
MaTH4YECKON CBAPKU
BEPTUKAJIbHBIX LIIBOB
CaMO3alllMTHOH I10-
POILKOBOM MPOBOJIO-
KOU C IIPUHY IUTEIIb-
HBbIM (POPMHUPOBAHUEM
MeTajuia msa: [ —
MYHIUIITYK; 2 — IPO-
BOJIOKA; 3 — IIIJIAK;
4 — MeTayuIM4ecKas
BaHHA; 5 — IIJIaKoBas
KOpKa; 6 — popmu-
pYIOIINE MOJI3YHBI,
7 — CBapuBacMbIe
3JIEMEHTHI

Cxema nporiecca BEpTUKAIBHON CBapKU ¢ IPUHYIUTEIBHBIM (HOPMHUPOBA-
HUEM I1Ba jaHa Ha puc. 16. [Ipu cBapke CTHIKOB ¢ V-00pa3HOW pa3aeinkon Kpo-
MOK (popmMupoBaHue 00paTHOM U JUIIEBOIM CTOPOH IIBA OCYIIECTBISETCS OXJIaXkK-
JTAEMBIMH MEJIHBIMU (opMUpYIOUUMU Tof3yHaMu (puc. 17). dopma noAaroTos-
KM KpOMOK JaHa Ha puc. 17. HayanbHbIil y4acTOK BEPTHKAJIbHOIO CThIKA CBApH-
BalOT py4yHO# cBapkoii. [locne ynaneHus muiaka ¥ yCTaHOBKU (POPMUPYIOUTUX
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YCTPOMCTB BKJIIOYAETCSA aBTOMAT Il BEPTUKAIBHOM CBApKU CaMO3AIUTHOM
npoBoJokoil. [Ipu X-00pa3Hoii pa3aenke KpOMOK CThIK CBapUBaeTCs B JBa MPO-
X0J1a, MPUYEM IIPU NEPBOM MPOX0Jie 00paTHas CTOPOHA IIBa (OPMUPYETCS M-
HOM TPYOKOM, OXJIaXK1aeMOM BOJIOH.

.
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Puc. 17. ®opma moAroToOBKHA KPOMOK U (HOPMUPYIOIIIHE
MOJKJIAJIKU MO/ BEPTUKAIBHBIE IIBbI, BBIIIOJIHSAEMbIE alllapaToM
A-820 M: ] — y4acTOK py4yHOH CBapKu

CBapka BBITIOJHSAETCS Ha TOCTOSHHOM TOKE OOpaTHOW MOJISIPHOCTH C
MIPUMEHEHUEM HCTOYHUKOB IMHUTAHUS C KECTKOW BHEIIHEH XapaKTEPUCTUKOM:
BAY-505, BAY-506, BIIY-60, BIIY-504 u ap. CBapouHas yra MMeeT BO3-
pacTarIy0 CTATUCTHYECKYIO XapaKTePUCTHKY. PeXxuMbl CBapku J1aHbl B TaOJI.

14.
Taobnuua 14
Pexxumbl aBTOMaTHYeCKOH BEPTUKAJIBHON CBAPKH
¢ IPMHYIUTEIbHBIM (GOPMHPOBAHHEM LIBA

[TapameTpsl pexrma cBap- OnrumanbHbIe 3HaYEHUS JlonmycTuMble 3HaYEHUS Ma-
KU pamMeTpoB peKuMa

Jes, A 420...450 400...500
U, B 29...30 28...32
Bruter anexkrpona, Mm 38...40 28...45

d»1, MM 3 3
Mapxka cBapo4HOU [NIITAH-19H IIITAH-32
MPOBOJIOKH [TITAH-19C

[Ipu cBapke BEpTUKAJIBHOIO CTHIKA MPOIECC HE JOJKEH MpephiBaThes. B
Cly4dae MpEekIECBPEMEHHOTO MPEKPAIIEHUS MMPOLECCa CBAPKU BBIIUIABISIOT Kpa-



34

Tep cBapHOro mBa. [[s 3TOro BBIKIIOUYAIOT MOAA4y MPOBOJIOKHU, MEPEMEIICHUE
aBTOMAaTa, BBHIKJIFOYAIOT UCTOYHUK MUTAHUS, CHUMAIOT (OPMUPYIOITUE TTOJI3YHBI
Y MOJHUMAIOT amnmapar BBepx 1o crbiky Ha 400...500 mwm. [llnak u Hateku me-
Tajuia yJIajsioT, TOBEPXHOCTh IIIBA 3aIUILNAIOT, 3aT€M YCTaHABJIMBAIOT ammnapar
Ha CTBIK TAaKMM 00pa3oM, YTOOBI MOJI3YHBI pacMojiarajliuch HIXKE TOpIla 3aBapeH-
HOT'O y4acTKa I1Ba Ha 5...6 MM (puc. 18).

Puc. 18. CxemMa BO300OHOBJIEHHUS CBa-
POYHOrO TMpoIecca IOCNIe BBIHYK-
JIEHHOW OCTAHOBKH: 4 — IIOJIOKEHHE
MOJI3yHA Tepe/i Ha4yalioM IMPOJIOJIKe-
HUS CBAapKH; O — BBIJIaBKa KpaTepa
KOHIIA ITBa MPH HETOABWKHBIX TOJI-
3yHaX; 6 — OKOHYAaHHE BBIILUIABKH
KpaTepa, BKJIIOYCHHE TEpPEMEIICHUS
amnmapara co CBapOYHOU CKOPOCTHIO

BricTynaroniyro yacTh 111Ba BHITUIABJISIOT O YPOBHS BEPXHEH KPOMKH Tie-
peaHero mMoj3yHa, 3aTeéM BKIIIOYAIOT TepeMelleHus arrmapara. Bo uzoexanue
MOSIBJICHUS TIOP MPU BO30OHOBJIEHUM CBAPOUYHOIO MpoIllecca B 30HY JYT'H PEKO-
MeHaytoT nojgaBath CO, B Teuenue 30...40 ¢ 10 yCTaHOBJIEHHUS CTaOUJIBHOTO
npoiiecca CBapKH.

3.5. Oco0eHHOCTH CBAPKH B Cpe/ie YIVIEKHUCJIOro ra3a

Capka B cpejlie YIVIGKMCIIOTO Ta3a 3akKJIYaeTcs B TOM, YTO CBapoyHas
JTyTra MEXIy TUIaBAIIUMCS JJEKTPOJOM U M3JEIUEM TOPUT B CPE/e 3allUTHOTO
raza (CO,, COy*+ 1o 30 % O,, CO + 80 % Ar), nogaBaeMoro uepe3 COIUIO JJIs
3alUThI PACIIJIABIICHHOTO OCHOBHOTO U AJIEKTPOAHOTO METalIoB (puc. 19).
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A,

Puc. 19. Cxema nporiecca cBapku B cpejie
COy: I — nnaBamuics 31eKTpo; 2 — COIUIo;
3 — 3alUTHBIN ra3; 4 — cBapoyHas BaHHA;
5 — OCHOBHO# MeTalI

[IpeumyiiecTBa JaHHOTO crIOCO0a CBAPKHU:

a) BBICOKAsl MPOU3BOJUTEIBHOCTh MPOIECCAa M XOPOUIEe KAYeCTBO CBap-
HBIX MBOB (o = 12...18 r/A-u);

0) BO3MOKHOCTh CBAPKU BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUSX;

B) BO3MOKHOCTb CBapKH MaJIbIX TOJIIMH U COEIUHEHUN Ha Becy 0e3 moj-
KJIaJI0K;

') HU3Kasi CTOUMOCTb 3aIMTHOTO ra3a Mo CPaBHEHUIO C aprOHOM, a30TOM,
TEJHUEM;

1) Majasi TOKCUYHOCTh 3alUTHOW Cpellbl U OTCYTCTBHE HEOOXOJIUMOCTH
OPUMEHSTH (IHOCHI U 3JIEKTPOIbI;

€) CTOMMOCTh | KI' HAIUIaBJIEHHOI'O METaJlIa U PacXo/l JIEKTPOIHEPTUU Ha
1 xr HanpaBiieHHOTO MeTaila npu cBapke B CO, HUXKE, YEM MIPU PYUHOUN CBapKe
KA4€CTBEHHBIMU 3JIEKTPOJAMU.

Ha s@dexktuBHOCTh Ta30BOI 3alllUThl CBApPOYHOW BaHHBI BIMAIOT THII
CBAapHOr0 COEAMHEHMS, FEOMETPUUYECKUE TapaMeTphbl COIuia, (popMa MUCTEUECHUS
3aIIUTHOTO ra3a U3 COIUIA, PEKUM CBApKH, PACCTOSIHUE OT COIUIA O HU3IEIHS.
OOBIYHO PacCTOSTHUE OT COIIA IO U3/ENIUA HaXOAUTCA B Mpeenax 7...25 MM.

Ncrounnkom temnna npu cBapke B CO, ABIIAETCS CBapOYHasi Ayra.

[enecooOpa3Ho NaHHBIA cOcOO CBapKH MPUMEHSTHh MPU U3TOTOBJIECHUU
V3JCIUN U3 YITIEPOAUCTBIX U HU3KOJIErMpOBaHHBIX craynedl. 1Ipu MoHTakHOUN
CBapKe€ MOCTOB IOJy4YalOT HEpazbeMHbIE COEIMHEHMS: CTBIKOBbIE 0€3 ckoca
KPOMOK JIUCTOB TOJIIIMHON MEHee 8§ MM, CTBIKOBBIE C V-00pa3HOW pa3lenKoit
KpPOMOK JUCTOB ToJuHON 10...16 MM, cThikoBble K-00pa3Hoil u X-oOpa3Hoii
pasznesnkaMyu KpOMOK JUCTOB TONMMHON 10...16 MM, yrioBele, TaBpOBBIE U Ha-
XJIECTOYHBIE U3 JINCTOB MeHee 50 MM, CBApUBAEMBIX B HMDKHEM, BEPTUKAIBHOM U
TOPU30HTAIBHOM IOJIOKEHHSX B «YTOJDY U B «JIOIOUYKY».
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Capounas ayra o0nanaer OKUCIUTENbHBIMUA cBOKcTBaMHU. [losTomy mipu
CBapke HAOJI0JAeTCsi BBIFOPAHUE YIJIEPOJa M JIETUPYIOIIUX 3JIEMEHTOB, UTO
IPUBOJUT K CHUXKEHUIO IPOYHOCTHBIX CBOMCTB MeTayia wmBa. [ns obOecneue-
HUSl PAaBHOIPOYHOCTH METAJJIOB IIBA U OCHOBHOI'O MCHOJB3YIOT MPU CBAPKE
CBAapOYHbIE MPOBOJIOKK C TMOBBIIIEHHBIM COJAEpPXKAHUEM YIJepoja, KpEeMHHs,
mapranna (Cs08I2C, CeO8I'C, Cs 08I2H2T, Ce12I'C, 18XMA u np.).

CapouHbie MaTepualbl i1 MEXaHU3UPOBaHHOU cBapku B CO, (nim 80 %
Ar + 20 % CO,) nansl B Ta01. 15.

Tabmuma 15
CBapouHnbie maTepuaJbl AJs cBapku B CO;

TaBpoBbI€, yTIIOBBIE,
CTBIKOBOE COCTUHEHHUE
MapKa cTajim HaXJIECCTOUYHBIC COCAMHCHUA
IIpoBosoka IIpoBosnoka
Kiacc
CILTOIITHAS MOPOIIKOBAS CILTOIIHAS MTOPOIIIKOBAS
MIPOYHOCTH
15XCH/I,
15XCHJA ITIT-AH8 ITIT-AH8
09T2C]1 Cég%gg? TIT-AH9 CBOSI2C TIIT-AH9
091r2c IIIT-AH32 ITI1-AH32
345
10XCH/
CBOSI2H2T ITITI-AH9 ITIT-AH9
10X3%I(')IHA CB08I'2C TII-AH32 CBO8T2C TI-AH32
Ber3cn
’ [TITAH—4 ITITAH9
BCt3mc Cs0O8I'2C Cs0O8I'2C
16]1, C 38/23 IITAH-32 ITITAH32
15I"2AD /e,
14I2AD]1 CBOSI2C [TITI-AH9 CB08I'2 ITITAH9
C52/40

Capka B CO; BBINOJIHIETCS KAK CBAPOYHBIMHU MPOBOJIOKAMH CIUIOLIHOIO
ceyeHus, Tak u nopoikoBeiMu npoBosiokamu (IITI-AHS, TTITI-AH3, TTII-AH32
U ap.). JuameTpsl TPOBOJIOK CIUIOUIHOTO CEYEHUS M MOPOLIKOBBIX COOTBETCT-
BeHHO HaxojsaTcs B mpeaenax 0,8...2 u 1,6...3 MmM. XUMHUUYECKHUNA COCTaB Ha-
IJIABJIEHHOT'O0 METajula MOPOILIKOBOM MPOBOJIOKOMN OMpPEAeIIeTcsl COCTaBOM U CO-
OTHOIIIEHUEM MaTepuaja TpyOKH U MOPOIIIKa, 3aMOJHSIONIETO BHYTPEHHIOKO T10-
BEPXHOCTb.

CKMKEHHBIM yTIEKUCIBIM Ta3 JJs CBapKH JOJKEH COOTBETCTBOBATH
['OCT 8050-76, cormacHo KOTOPOMY €ro YUCTOTa OJKHA OBITH 99,5 % CO..

Capka BefieTCsl Ha BBICOKHMX IJIOTHOCTSX IMOCTOSIHHOTO TOKa OOpaTHOM
nosispHocTH. [Ipu 3TOM yBenmnuuBaercs K0d(PQUIIMEHT HAIJIABKH, HO TIOBBIIIA-
eTCsl pa3OpbI3TUBAHKUE DJEKTPOAHOTO MeTauia. CBapka Ha MOCTOSIHHOM TOKE
00paTHOM MOJIIPHOCTH CIIOCOOCTBYET JyuliieMy (OpMHUPOBAHUIO CBAPHOTO IIIBA.
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JInst cHKeHus pa3OpbI3TUBaHUs JIEKTPOJHOTO MeTaljia MPUMEHSIOT UCTOYHU-
KM TUTaHUsI TIOCTOSTHHOT'O TOKa C JKECTKOM BHEIIHe# xapakrepuctukoit (BC—
300, BC-1000, BAI-301, BAI-502, BJAY-504, I[IC-500 u nap.), BbICOKHE
MJIOTHOCTH CBapOYHOTO TOKa, a Takxke razoBbie cmecu (CO,+no 30 % O, win
CO; + no 80 % Ar). g 3auuThl CBApUBAEMOT0 METajla OT OpBI3r pacrliaB-
JIEHHOTO 3JIEKTPOJHOIO METailjla, KOTOpbIe TPYJHO YAAIAIOTCS IMOCIEe HUX 3a-
TBEpPAECBAHUS, IPUMEHSIOTCS 3alUTHBIE CMECU: CMECh AJIFOMUHUEBON Oapibl C
JNEKCTPUHOM, BOJHBIA PacTBOpP CyIb(UIHO-CIMPTOBON Oap/bl, CUIMKOHOBBHIE
CMa3KH U JIp.

Csapka B CO, BO3MOXHA aBTOMAaTaAMHU U MOJyaBTOMaTaMH BO BCEX IPO-
CTPAHCTBEHHBIX MOJIOKEHUSX 1IBAa MPU HAJIMYUU OONBIIMX 3a30poB. Pacxon 3a-
IIMTHOTO Ta3a HaxoauTcs B npeaenax 0,8...1,5 M/,

Caapka B CO, obecnieurBaeT IMOJIyYEHUE CBAPHBIX COEAMHEHHH, paBHO-
IPOYHBIX OCHOBHOMY METaJlly.

CBapKy BepTHKaJIbHBIX, TOPU3OHTAIBHBIX U MOTOJIOYHBIX IIBOB BBINOJI-
HAIOT ITpoBOJIOKOM O 1,2; 1,4 MM B IMITYJIbCHOM peKHUME. | €HepaTophl UMITYJIb-
coB [ UI-UJAC-1, TN-UJC-2. [TopomxkoBas npoBonoka ¥ 2...2,2 mm.

[TapameTpsl MexaHu3upoBaHHOU cBapku B CO, naHsbl B Ta01. 16.

Taonuma 16
PesxxnMbl MexaHU3MPOBAHHOM cBapKku B cpeae CO,

Jlmametp mpo- Pacxon 3a- BrLer amiek-
p 1P Jes, A U, B Ve, M/ U THOTO
BOJIOKH, MM TpoJa, MM
rasa, J/MUH
1 100...180 16...22 5...20 6...15 6...12
1,2 110...230 17...23 6...25 7...18 6...12
1,4 100...260 17...24 6...30 8...20 8...13

[Toct nnst ceapku B CO, nomxeH ObITh ocHalleH 6ammoHom ¢ CO,, moaor-
peBareieM, OCyIIUTENEM, POTAMETPOM.

[Ipu mexanuzupoBaHHO# cBapke B CO, B HUKHEM IOJ0KEHUU dJIEKTPOL-
Has IIPOBOJIOKA MEPEMEIIAETCA MOCTYNATENbHbIM JIBH)KEHUEM BIOJIb IIBA, BO3-
BpPATHO-NIOCTYNATENbHBIM JBUKEHHUEM I10 criupainu U T.1. [Ipu cBapke B HUKHEM
MOJIO’KEHUH YTOJI HaKJIOHA 3JIEKTPOAHON MPOBOJIOKH MO OTHOLICHHUIO K MTOBEPX-
HOCTH wm3zenus 65...75° (cBapka yriioMm Hazan). [Ipu cBapke TaBpPOBBIX COEIU-
HEHUI B «YrOJD» HAKJIOH 3JIEKTPOJHOM IPOBOJIOKM IO OTHOILICHHIO K BEPTH-
kanpHoM crerke 30...40°. [IpOBONOKY HAMPABISIOT B BEPIIMHY yIia WIH CO
CMEILIEHUEM Ha 1...2 MM IO TOPU30HTAJIN.

Yucrora CO; — 99,5 %. lIpuMEHATh TEXHUUYECKYIO YTJIEKUCIOTY 3aIpe-
nraercs. M3-3a Hanmuuus B MUIIEBOM YrieKUCIOTe Bo3ayxa U Biaru oroop CO,
HAYMHAIOT MOCJe OTcTauBaHUs OamioHa He MeHee 10 MMH M BBIITyCKa MEPBbIX
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nopuuii raza B atmocgepy B teuenue 20...30 c. bamionsl pacnosaratorcs Bep-
TUKAJIBHO.
[IpumensitoT ocymmuTenu HU3KOro aasieHus. O0ObEM paMIIOBOTO OCYIIHU-
Tesst Gompire 0,1 M, a ocyIIHTeNs CBapOYHOro mocta He Menee 0,002 m.
Ocymmrenu 3anonustorces cunukareneM Mapok KCM m KCK mo I'OCT
3956-76. Ilepen 3amoiaHUTEIEM OCYIIUTEIS WU MOCTE YBIOKHEHUs (HE MEHEe
1 pasa B 10 jiHeit) cumkarens npokannBaercs B Tedenne 2 4 npu 250 °C.

4. KHCJIOPOAHAS (I'A30BAS) PE3KA CTAJIN

OcHoBaHa Ha CBOWICTBE METAJNIOB, HATPETHIX J0 BBICOKOM TEMIIEPATYPHI,
MHTEHCUBHO CTrOpaTh B KHCIJIOPOJE, MO3BOJIAET JIE€JaTh CKBO3HBIE PAa3pe3bl WU
co3aBaTh yriayOJeHusl B BUJIe KAHABOK Ha MOBEPXHOCTH METaJlia.

Kucnopoanoit pe3koir 00padaThIBalOT METAILIbI, UMEIOIIUE CIEAYIOIINe
CBOMCTBA:

a) MOUIHOCTh MCTOYHHMKA TEIUIOTHI JOJKHA 00ECIeUuTh HarpeB MeTaiia
JI0 TEMIIEPATYphbl Hayajga peakiuu CropaHus MeTajula B KHCIOPOJHOW CTpye U
JOCTATOYHOM JIJISl TOAAEPKUBAHUS HEMPEPBIBHOTO MPOLIECCa PE3KH;

0) BBICOKAs )KMJIKOTEKYUYECTh OKHMCIIOB U LIUIAKOB, YTO CIIOCOOCTBYET y1a-
JIEHUIO WX U3 MOJIOCTU pe3a IUHAMUYECKUM JIEUCTBUEM PEKYLIEH CTPYHU KUCIIO-
poAaa,

B) TeMIlepaTypa CropaHus MeTajuia U 00pa3yIouXxcs IpU pe3Ke OKUCIOB
U 1IJIAKOB JIOJDKHA OBITh HUMKE TEMIIEpaTyphl IJIABJICHUSI METallia; B 3TOM CIIy-
4yae METaJl TOPUT B TBEPIAOM COCTOSIHUU;

') HEBBICOKAsI TEIIONPOBOJHOCTh MeTalljia 00yCIIaBIUBAET OBICTPBIA Me-
CTHBIN HarpeB J0 BBICOKUX TEMIIEPATYP;

1) TeMIiepaTypa IUIaBJIEHUs MeTalljla JIOJKHA ObITh BBILIE TEMIEPaTypbl
IJIAaBJICHUS] OKCUJIOB, MHAYE MOCJIEAHUE M30JUPYIOT METAUI OT KOHTAaKTa C KH-
CJIOPOAOM M 3aTPYAHSIOT MPOLECC PE3KHU.

Bcem nepednciieHHbIM yCIOBUSIM YAOBIETBOPSIET YIJIEPOAUCTAst CTajb C
coaepxanuem yraepoaa C<0,25 %.

BTopoMy u TpeTheMy YCIIOBHIO HE YAOBIETBOPSET UyryH HM3-3a HU3KOMU
TEMIIEPATYpPhI IJIABJICHHUS U TOBBIIIEHUS TEMIIEpaTypbl BOCIUIaMeHeHus. Bos-
pacraer BS3KOCTh HuIaka. [IsTomy ycioBHiO HE COOTBETCTBYHOT Af, Mg u ux
CIUIaBBI, a TaKXKe cTanu ¢ OonbmmM coaepxanueM Cr u Ni. Ilpu narpeBaHuu
ATUX CIJIABOB TYTOIUIAaBKas IIEHKA OKCUZA MPEMATCTBYET MOCTYIUIEHUIO KHUCIIO-
poAa K HEOKHCIIEHHOMY METaJLTy.

Cxema paznenurenbHON pe3ku aaHa Ha puc. 20. Merann [/ HarpeBaeTcs
10 Temmeparypsl Bocmuiamerernst (1000...1200 °C) aueTnieHO-KHCIOPOLHBIM
IJIaMEHEM 2, 3aT€EM HAMNPABIISIETCA CTPYS PEXKYILIEr0 KUCIOpoAa 3 W HarpeThlid
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METaJT TOPUT C BBIACICHUEM OOJBIIIOrO KOJIMYECTBA TEIIOTHI, T. €. HJIET PEaK-
st
3F€+202 :F€304+Q.
Termora Q oT TOpeHUs Kelle3a BMECTE C MOJA0TPEBAIOIIUM IIAMEHEM pa-
30TpEBAET HIDKENEKAIINE CIOM MeTallla Ha BCIO ero TonmuHy. Cpeaneyriepo-
muctsie cran (0,3...0,5 % C) pexyT ¢ mogorpesoM metama g0 300 °C.

GH, 0, 0 GLH +0,

v
. -
eelideg. f
PR
. *

Puc. 20. Cxema pa3genurensb-
HOM Ta30KUCIOPOTHON PE3KU:
1 — pa3pe3aHHbIi MeTaILT; 2 —
MOJIOTpeBAlOIIee alleTUICHO-
KHCIIOPOJIHOE IIaMs; 3 — CTpyst
PEeXYLIETro Kucioposa; 4 — 30Ha
pesa; 5 — yaanseMble OKCHIbI
MeTaia

Jlnst ocyIiecTBICHHS Mpoliecca ra30BOM pe3Ku HEOOXOIUM KHUCIOPOIHBII

pe3ak, OalIOHBI C TOPIOYMM Ta30M M KUCJIOPOJIOM, PEAYKTOPHI, COCAMHHUTEIb-
HBIC [IUTAHTH.

Tabmuma 17
TemmnepaTypa njiamMeHH roprOYux ra3on

TeMneparypa miaMeHu B CMECH C

T"oproumnii ras
p KHUCJIOPOOM, o°c

AueruneH 3150
[TpupoansIii ra3 2100
[Tponan-OyTan 2600

Kepocun 2400
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B kadecTBe roproumx razoB UCHOJIB3YIOT alleTUJICH, IPUPOAHBIN Ta3, Mpo-
naH-0yTaH, KEpOoCUH U OeH3uH. TemmepaTypa UX IUIAMEHU NMPU TOPEHUU B KU-
ciopoje aaHa B Tabn. 17.

B Oamionax aineruseH pacTBOPEH B alleTOHE M PACIPEENICH B MOPUCTOM
HATIONHHUTENEe MO gaBieHneM 19 xr/ecm” (40 ). 1 1 arerona pactBopsier 23 I
C,H,. Kucnopon B 6ayioHe HaXouTes moj gaBieHueM 150 Kr/cm’ (6 M3).

['myOuHa 30HBI TEPMUYECKOTO BIIUSIHUSL MPU PE3KE 3aBUCUT OT COJIEpKa-
HUS Yrjepojia W ToJIIMHbI MeTauia. [Ipu pe3ke HU3ZKOYTIEPOIUCTOU CTalIH
tomuHo# 5 Mm 3TB cocrasnser 0,1...0,3 mm, a Tommumuoun 100 MM — ot 1,5 10
2 MM.

[TpubnumxenHas olleHKa TPUTOJHOCTH CTAIM JJISI KUCJIOPOJIHOM PE3KH OIl-
penensieTcs 1Mo BeJIMYMHE YIIIEPOIHOTO SKBUBANIEHTA Cryp:

Coxg=% C+0,155(% Cr+% Mo)+0,14(% Mn+% V)+0,11 % Si+
+0,045 (% Ni+% Cu)

Eciu Csgp < 0,54, TO pe3ka oCcylIecTBIsAeTCS 0€3 TEXHOJIOTHUYECKUX Orpa-
HUYEHUW. 3UMOM MPUMEHSIOT IPEABAPUTEIBHBIN WA COMYTCTBYIOIIUNA MOAOT-
pes 1o 150 °C.

Ecnu Cogp = 0,54 ...0,7, TO 71 OCYILIECTBICHUS Ta30KUCIOPOIHON PE3KU
INPUMEHSIOT NPEIBAPUTENBHBIN MM CONMYTCTBYIOMMN nogorpes o 150...250
°C, oxumaxkaeHne Ha BO3LyXe.

5. MIIIASMEHHO-AYT'OBASA PE3KA

[IpumensieTcss g pe3Ku YIIIEPOAUCTBIX CTalel, JETMPOBAHHBIX, MEM,
AIIFOMHUHMUSL.

CyIHOCTh MIa3MEHHO-1YTOBOM PE3KH 3aKJII0YaeTCs B PACIIABICHUH Me-
Tajula B MECTE PE3a U €r0 BbIAYBaHUS IIOTOKOM ILJIa3MBbl.

Ji1st 06pa3oBaHus TUIa3MBbl CITY>KHT IJIa3MOTPOH (puc. 21).

[1na3menHas ayra npsimoro nerctBus (cM. puc. 21, a) Bo3Oyxmaercs Me-
KAy DJIEKTPOAOM M u3nenuem. [lna3MeHHas ayra KOCBEHHOIO JEUCTBHS (CM.
puc. 21, 6) Bo30y>KIaeTcsi MEKy JIEKTPOJOM U COILJIOM IJIa3MOTPOHA U BBIAY-
BAETCSI a30M 4epe3 MOCIIEIHEE.

B kauectBe mazmooOpa3ylomiero ra3za HMCIOJIb3yeTCsl CHKATbIM BO3IYyX,
KHCJIOPOJI, a30THO-KUCIOPOAHAs CMECh, a30T, AprOHOBOAOPOJHAS CMECH.

B kadectBe 37€KTPOOB MPUMEHSIIOT BOJIb(PPAMOBBIE CTEPKHHU (ILIA3MO-
oOpa3yroluid ra3 — aproH, aproHOBOJOPOAHAS CMECh), MEJIHBIE 3JIEKTPOJIbI CO
BCTaBKOM (BO3/1yX) U3 LIUPKOHMUS, TaHUS.

B muasmotpone minazMooOpasyromui ra3 CKMMaeT Iyry U IOBBIIIAET
temneparypy a0 8 000...20 000 °C.

brnaromapst BeICOKO# TemIiepaType W OOJBIION KHHETUYECKOW JHEpruu
IJ1a3MEHHOM AYTH PE3aTh MOKHO MPAKTUYECKUA BCE METAILIBI.
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Ucnonb3oBanue mjisg pe3ku ABYXaTOMHBIX ra3oB (H,, N,) SHepreTuYecKu
Oosiee BBITOAHO. JIByXaTOMHBINA ra3 MpH AUCCOIMALIUM TOTJIONMIAET B IJIa3MO-
TPOHE TEIUIOTY, KOTOpasi IEPEHOCUTCS U BBIICIISIETCA HA TOBEPXHOCTH pe3a, IIe
MPOUCXOUT 0ObEAMHEHNE AaTOMOB B MOJICKYJIbI.

a) 0)

fas Ifaa
5 l l { 5 !

7 2
G /e

L] W 3 |

3
#2

\E}

| |
N i\

Puc. 21. Cxema mna3mMeHHO-TyTOBOM pe3ku: | — pa3pesae-
MBI MeTal; 2 — 1a3ma; 3 — cBapoydHas Ayra; 4 — HeIliaBsi-
LIUKCS DJIEKTPOM; 5 — COILIO

[Ipu pe3ke HU3KOYTIEPOAUCTHIX cTajed TonmuHor a0 40...50 MM mias-
MOOOPa3yIOIUM Ta30M CITYKUT CKATBhIA BO3YX; MPU PE3KE HEPKABEIOIIUX CTa-
e — N, wim Ny+H,, ipu pe3ke allflOMUHHS U €r0 CIIaBoB — N, unu N, +H,; nipu
pEe3Ke MEIHBIX CIIaBOB — N,H, unv Bo3ayX.

[Ipyu BO31yLIHO-IUIA3MEHHOM PE3KE COJEPIKAHUE Aa30Ta B IOBEPXHOCTHBIX
ciosix peza B 10...12 pa3 Oospiiie, 4eM B OCHOBHOM MeETaJlie. ITO BBI3BIBACT
ONACHOCThb CTAPEHUSI KPOMOK KOHCTPYKIIUH.

[limazmMenHas pe3ka XapaKTEepU3yeTCsl BBICOKMM KadeCTBOM PE3a U HKOHO-
MUYHOCTBI0. CKOPOCTB €€ pe3ku B 6...8 pa3 00blile, YeM alleTHIICHO-KUCIOPOIHOM
(83...1 mm/c).

[Ina3zmenHo-ayroBas peska pasuenser Metayin ToauuHon 10 200...300 Mm.

Ilpeumywecmsa:

1) yHuBEpCAIBHOCTD: pe3Ka pPa3IMYHbIX METAJUIOB;

2) BBICOKasl MPOU3BOAUTEIHLHOCTD;

3) MHUHMMaJIbHOE TEIJIOBOE€ BO3JEHCTBHME HA METAJI KPOMKH U TEIUIOBbIE
nedopmMaiuu;

4) uckiro4aeTcsa MPUMEHEHUE )XUJIKUX U Ta3000pa3HbIX TOPIOYHUX.

Heoocmamxu:

1) MakcumainbHasi TOJIIMHA pa3pe3aeMbIX METANIOB MEHbIIE, YeM MpPU KH-
CJIOPOJIHOM pE3KE;

2) CIOKHOE U IOPOTOCTOsIIIee 000PY/I0BAHHUE;

3) 6onee ciioxkHOE 00CTy)KHUBaHHE.
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HuameTtp katona: 2...5 MM, auameTp Gopmupyromiero comia 1,5...6 MM (J =
150...800 A).

JuameTp xkaTonHOM BcTaBKU 2...3 MM. [IpogomkurensHOCTh paboOThl KaToia
IIPU HENIPEPBIBHOM pEKUME 4...6 4.

6. CBAPUBAEMOCTB MOCTOBBIX CTAJIEN

[Tox cBapMBaeMOCTBIO MOHMMAKOT IMOJIYYEHUE PABHONPOUYHOTO CBAPHOTO
COEMHEHHUS C OCHOBHBIM METAJJIOM MPU OTCYTCTBUU JI€(PEKTOB B CBAPHOM IIIBE.
JI1s1 5TOro MeXaHWUYECKHE CBOMCTBA IIIBA, OKOJIOIIOBHOM 30HEI JIOJKHEI OBITH HE
HIKE TIPEJEa COOTBETCTBYIOIIUX CBOMCTB OCHOBHOTO MeTaia. [1IBblI HE TOmK-
Hbl UMETh TPEIIHUH, MOpP, NOAPE30B, HEMIPOBAPOB, IIUIAKOBBIX BKIIOYEHUN U T.1.
['eomerpuueckue pasmepsl U (opma MBOB JOKHBI COOTBETCTBOBATH TpeOye-
MBIM TEXHUYECKUM YCIIOBUSIM.

Mexannyeckue CBOMCTBA METAJIJIA IIBA U CBAPHOTO COEAUHEHUS OIpeie-
JSIFOTCA €r0 CTPYKTYPOM, KOTOpPAsi 3aBUCHUT OT XMMCOCTaBa, PEKHUMa CBAPKU U
MOCIIeAyIOIIe TepMooOpadboTku. B Tabm. 18 mpuBemeH XWMMHYECKUN COCTaB
IBa, MOJIYYEHHOI'O Pa3JIMYHBIMU AYTrOBBIMU criocoO0amu cBapku. OCHOBHOU Me-
tam — ctanb Ct3 MocT.

JlanHble TAOJNMIIBI MOKA3bIBAIOT CHUXKEHUE COJEpKaHUs yriiepoia B Me-
TaJlJIe 11BA, MOBBIIICHUE COAEPKAHUSI B HEM JIETUPYIOIIMX 3JIEMEHTOB. Pexum
CBApKH U CIOCOO CBAPKH BJIMSIOT HA TEIUIOBJIOXKEHUE B CBAPUBAEMbBII METAILI U
TE€M CaMbIM Ha CKOPOCTb OXJAXICHHS 3aKPHUCTAJUIM30BABIIETOCS METAJLJIA 1B U
OCHOBHOT'O METajlia, MPUJIETalomero Ko mBy. BiausHue CKOPOCTH OXJIaXICHUS
MeTajlyla Ha €ro CTPYKTYpy U BIHSHHE CIIOCOOOB TEPMHUECKON 00paboOTKM Ha
dbopMHupOBaHUE CTPYKTYPHI CTaIM PACCMOTPEHBI B pazjaenie «MeTalioBeneHne
MOCTOBBIX CTaJICH).

Tabmuma 18
XuMHYeCKHIi COCTAB MeTaJljia IBAa
XumcocTtas, %
Merann
C Si Mn
OcnoBHo#1 CT3 MocCT 0,14...0,22 0,05...0,30 0,40...0,45
Mertaiut mBa, MOJy4YEHHBIN MIPU CBApKE:
0,08...0,013 0,20...0,25 0,30...0,90
Ka4ueCTBEHHBIMH 3JICKTPOAaAMHU
noJ cioeM duroca 0,12...0,18 0,15...0,40 0,65...0,75
B CO, 0,10...0,16 0,20...0,47 0,57...0,79
DOIIC 0,10...0,16 0,07...0,16 0,45...0,60
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JIJ1s1 OLIEHKH CBApUBAEMOCTH CTajed pa3IMUHbIX MAPOK OMPEACIISIOT Y-

JIEPOUCTHIA SKBUBAJICHT:
Mn Ni+Cu Cr+Mo+V
Cyup =C+ + +
20 15 10
i€ CO/IepKaHUE JIETUPYIOIIMNX JIEMEHTOB MPUBEJICHO B MPOIIEHTAX.

I rpynma — xopomio cBapuBaroniuecs ctrau (Coxp < 0,25 %). O1u cranu
npu OOBIUHBIX croco0ax CBapKu He AaroT TpeuuH. CBapka BbIONHsETCS 0e3
MOJIOrpeBa U nocieayroueid TepMmudeckoi oopadotku. K atoit rpyre oTHOCST-
ca Ct3 moct, M16C, cranu 08...25, 151", 20T", 15XA, 20XT'CA, 10XCH/ u ap.

II rpynma — yJOBIETBOPUTENIBHO CBAapHUBAIOLIMECS CTalH, Yy KOTOPBIX
Coxs=0,25...0,35 %. Takue cranu cBapuBaKOTCS TOJBKO B HOPMaJbHBIX MPOU3-
BOJICTBEHHBIX YCJIOBHSIX, KOTJ]a TeMIIEpaTypa okpyxatoien cpeasl oobiie 0 °C
U OTCYTCTBYET BeTep. B MpoTHBHOM cilyyae B IlIBE, OKOJIOIIOBHOW 30HE 00Opa-
3YIOTCSl TpEIIMHBI. [Ipy BBIMOJHEHUN CBAPKH B YCIOBHSIX, OTJIMYHBIX OT YKa3aH-
HBIX, TpeOyeTcs MpelBapUTENbHBIM MOJOTPEB U MOCIEAyIoas TepMooopadboT-
ka. K cramsam 11 rpynmel otHocsarcs: Cr5, 30, 35, 12XH2, 15XCH/, 20XH,
30XM, 25XT'CA u ap.

III rpynna — orpanndeHHo cBapuBaronuecs crainu (Cygp=0,35...0,45):

Cr6, 40...50, 35T, 40T, 40XH, 30XI'C, 4XC, 18X2H4MA u ap.Cranu
ATOU TPYNIBI IPU CBapKe CKJIOHHBI K 00pa30BaHUIO TPEUIUH, a OTOMY TpeOy-
10T TIPEIBApPUTEIBHYI0 TEPMOOOPAOOTKY, MOJAOTPEB U TEIVIOBYIO 00pabOTKY IO-
CJie CBapKH.

IV rpynna — mioxo cBapuBawmuecs cranu (Coxp>0,45 %).Cranu sroi
IpyNIbl CKJIOHHBI K 00pa30BaHUIO TpeliuH. s mpenorBpaiineHus ux o0pazo-
BaHUs 00s13aTeIeH MOJOTPEB MEpe] CBAPKOMW, MOJOIPEB B IMPOIECCE CBAPKH U
noclieayromnias TepMmooopadboTka mociie cBapku. TemrepaTypa MoJorpesa B 3a-
BHUCHUMOCTH OT YTJIEPOJIUCTOTO SKBUBAJICHTA CIIEAYIOIIAS:

b

Coxs 0,58 0,60 0,74 0,85
Trnoqore, °C 100 125 175 200

7. CTPOEHUE CBAPHOI'O COEAMHEHUA

PaboTocnocoOHOCTh CBAPHBIX MOCTOBBIX KOHCTPYKLUUW 3aBUCUT U OT
CTPYKTYpBI CBapHBIX COeTMHEHMI. B mpoiecce cBapku MpOUCXOANUT pacIuiaBiie-
HUE MEeTaJljla U HarpeB y4acTKOB MeTajlla, MPUJIETAIONINX KO MIBY, B MHTEpBaJie
TEMIIEPaTyp «CONUIYC — TeMIIEpaTypa OKpY KaroIien cpeab».

Kpucrannuzanus meramia mBa y TpaHHUIIBl C HEPACTUIABUBIIUMCSI OCHOB-
HBIM METAJUIOM MpoTekaeT ObIcTpo. K 1eHTpy cBapouHOI BaHHBI AJIUTEIBHOCTD
npeObIBaHMs METajllIa B PACIIaBJICHHOM COCTOSIHUM yBeianunBaercs. [lepBuunas
KPUCTAJUTH3AIIMS 1B HAYWHAETCS OT YaCTUYHO OTUIABIICHHBIX 3€PEH OCHOBHOTO
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MeTajla B BUJIE PacTyIIUX JICHAPUTOB B HAMPABJICHUH, 0OPaTHOM TEIUIOOTBO/LY,
T.€. B TNIyOb CBapOYHOI BaHHBI (puC. 22).

Puc. 22. OGpa3oBaHue cBapHOTO 1IBA

OO6pazoBaBimecs: cTo04YaThie KPUCTALIBI UMEIOT ayCTEHUTHYIO CTPYK-
Typy. [Ipu nepeoxiiaxkIeHUH OTHOCUTEIBHO TEMIIEPATYPhI A3 HAUMHAETCA Tepe-
KpUCTANIM3AIMs aycTeHuTa B (depput. BeiaeacTBiue yCKOPEHHOTO OXJIaXKICHUS
Ha BO3/lyX€ MEPEOXJIaKICHHbI HUKE TEMIEPATYPhl A; ayCTEHUT pacnaaacTcs B
MOCTOBOW CTaJld Ha MEJIKOJIUCIEPCHYIO CMeCh (eppuTa U meMeHTuTa (CopouT,
TPOOCTUT, OCUHUT WJTU UX CMECH).

o0
Zc ¥

Y

oy

xer Ay
Ay

/1700

7007
g76zcl
Bpema

Puc. 23. CtpoeHue 30HbI TEPMUUECKOTO BIUSHUS CBAPHOTO COCTMHEHMUS:
1 — y4acTOK HEIOJIHOTO pacIyiaBieHus; 2 — y4acTOK Meperpesa; 3 — Hopma-
JIM3aluH; 4 — y4aCTOK HEMOJHOW NMEePEKPUCTAIUIU3AIUMN; ) — YYACTOK PEKPHU-

CTAJT3alUu; 6 — y4acCTOK CTapEeHUS
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30Ha OCHOBHOI'O MeTajlla, MPUJIEratollero Ko IiBY, B KOTOPOM IOJ BO3-
JNEeUCTBUEM TEPMUUYECKOTO IMKJIa CBAPKHU MPOU3OINLINA (Pa30Bble U CTPYKTYPHBIE
M3MEHEHUSI, HA3bIBAETCSI 30HON TEPMUYECKOTO BIUSHUSL.

PaccmoTpum ocHOBHBIE €€ yuacTku (puc. 23).

VY4acTok HEMOJHOTO PacIUIABICHUS (TEMIIEpaTypPHbIA HHTEPBAT «COTUAYC
— JIMKBUJYC») XapaKTEPHU3YEeTCs YaCTUUYHBIM OIUIABIICHHEM 3€PEH OCHOBHOTO
MeTaia. B 3aBUCHUMOCTH OT peXrMMa CBapKU €ro IMIMpUHA HAXOIUTCS B Mpeje-
nax 0,1...0,5 MM 1 XapakTepu3yercs KpyIHbIM 3€pHOM ITOCIE OXJIaXKICHUS.

YyacTok meperpeBa MMeeT TeMmIieparypHbiii mHtepBan I¢ — 1100 °C.
Cranb Opu TOM TeMIepaTrype HaXOAUTCS B COCTOSSHUU ayCTEHUTA, UMEIOIIEro
KpynHoe 3epHo. [IIupuHa ydactka cocraBisier 3...4 MM. YKa3aHHbIE y4YacCTKH,
UMEIOIINE KPYIHO3EPHUCTYIO CTPYKTYPY, XapaKTEPU3YIOTCS TMOHUKEHHOU
YJIApHOM BA3KOCTHIO METAJIJIA.

VYuacrok Hopmanuzainuu (1100 °C — 43) nocnie oxjaxacHus UMEET Mel-
KO3EPHUCTYIO CTPYKTYPY C BBICOKMMHU MEXaHW4YeCKUMHU cBoicTtBamu. [llupuna
ero HaxoauTtcs B npeaenax 0,2...5 mm.

VYyacTok HenmoJIHOW nepexkpucTaum3anuu (4; — A;) Npu HarpeBaHUU Co-
cToutr u3 Qepputa U aycreHuta. [loaToMy ecnu A0 HarpeBa MOCTOBasi CTajlb
uMerna KpyImHO3EPHUCTYIO CTPYKTYpY (deppuTa M Nepiiura, TO MOCIE OXJIax/e-
HUS Hapsly C MEJIKUMHM 3€pHaMU TepiauTa OyIyT HaOM0JaThCA KPYIHbBIC 3epHA
dbepputa. llupuna storo yuactka kosnebsercs ot 0,1 10 5 mm.

VYyactok pexpuctamuzauuu (4; — 550 °C) no cTpykType HE3HAUUTEIbHO
OTJIMYAETCSl OT OCHOBHOrO MeTaila. Eciu 10 cBapku cTajb MoJBeprajiach IuJia-
cTUyecKkoi nedopmManuu (COPTOBOM U JTUCTOBOM MPOKAT), TO MPU HarpeBaHUM B
HEM IPOUCXOJUT MPOIeCC peKpucTauinzanuu. [Ipu 3ToM TPOYHOCTHBIE CBOM-
CTBa JIAaHHOT'O Y4YacTKa CHUXAIOTCS BCIEJCTBUE CHATUA Hakiena. [llupuna yya-
ctka coctasiset 0,1...1,5 mm.

VYyacrok ctapenus (500...100 °C) B npouecce CBapKu HE MPETEPIEBACT BU-
JTMMBIX CTPYKTYPHBIX M3MEHeHWH. OTHAKO BCIICJACTBHE YCKOPEHHOTO OXJIAXKICHUS
CTaJId B TOM HHTEpBaJlie 00pa3yromuiics GeppuT mpu KOMHATHON TemIiepaTrype
COJIEP>KUT TOBBIIIEHHOE CO/IeP)KaHne a30Ta, yriepoa, KUCIOPoa, YTO C TeUCHHEM
BpPEMEHU TPUBOJUT K BBIJCICHHUIO 10 TPaHHIIAM 3epeH (peppuTa IUCTIEPCHBIX OK-
CHUJIOB, HUTPHUJIOB, KapOUIOB, CHIDKAIONINX YAAPHYIO BA3KOCTh CTAIH. DTO MOXKET
OBITh OJTHOUM W3 PUYHH PA3PYIICHUS MOCTOBBIX KOHCTPYKITHIA.

Hannuume nerupyrommx 3J1€MEHTOB B MOCTOBBIX CTaIsIX TOPMO3UT pacrajy
ayCTCHHTA W CHIDKACT KPUTUYECKYIO CKOPOCTh 3aKallku ctand. [loaToMy Ha ydact-
Kax 30HBI TEPMUYCCKOTO BIIMSHUS, TJC€ METAUI HAarpeBaeTCs BBINIE A, TIPU MOBbI-
IICHHBIX CKOPOCTSIX OXJIAXJICHUS BO3MOXXHO 00Opa3oBaHHE 3aKaJOYHBIX CTPYKTYP.
Heo0xonuMo Takke y4MThIBAaTh MPHU OLIEHKE pabOTOCIOCOOHOCTH MOCTOBBIX KOH-
CTPYKIIMH, 4TO TPU CBApKE TEPMUYECKH YIIPOYHEHHBIX CTAJICH Ha y4acTKaX PeKpH-
CTAJUTH3AIMH ¥ CTAPCHHSI MOXET MPOU30UTH OTITYCK CTAH C 00pa30BaHUEM CTPYK-
TYpbI COPOUTA OTITYCKA U BCJICJCTBUE TOTO CHUKCHHE €€ TIPOYHOCTHBIX CBOMCTB.
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PaccMoTpeHHbIE OCOOEHHOCTH CTPOEHHUSI CBAPHOTO I1IBA U €0 30HBI TEPMHU-
YECKOTO BIIUSAHMUS HEOOXOIMMO YYMTHIBATH MPU Pa3padOTKE TEXHOJOTUYECKOTO
npoliecca CBapKU MOCTOBBIX KOHCTPYKIHMM U UX pabOTOCIIOCOOHOCTH.

8. PABOTA CBAPHBIX COEJJMHEHUM HA YCTAJIOCThH

Pa3pymenne cBapHbBIX KOHCTPYKUMU O] AEMCTBUEM IIEPEMEHHBIX HArPy30K
Ha3bIBAE€TCS YCTAJIIOCTHIO. Y CTAIIOCTHBIE Pa3pyILIEHUS Yalle BCEro HAOII0AAI0TCA 110
JIMHUM CIUIaBJIEHUA 11IBa C OCHOBHBIM METAJUIOM U OepyT Hayajlo B MECTax IOBBI-
LIEHHBIX KOHLIEHTPALUA HAIIPSOKEHNH, HA yYaCTKaX ¢ BBICOKUMHU OCTATOYHBIMU Ha-
npsokeHUusAMH. [Ipy ycTallocTHOM pa3pyli€Hud U3JI0M AETall COCTOUT U3 JIBYX 30H.
[IepBas 30Ha UMeET rIaAKYI0, MPUTEPTYIO NOBEPXHOCTh U HA3BIBAETCS 30HOM ycCTa-
noctu. O6pa3zoBaHuE €€ MPOUCXOAUT MOCTENEHHO U HAUMHAETCS C TOSIBJICHUS] MUK-
pPOTpEIIMHBI, pa3BUBAIOLIEHCS B MakpoTpemnHy. O0pa3oBaBLUIMECS HOBBIE TOBEPX-
HOCTH METaJlJla MPU BO3ZHHMKHOBEHHH TPEIIMHBI B MpoLEecCce ACHCTBUSI MOBTOPHBIX
HArpy30K TPyTCs Apyr 00 Apyra. OTUM U BbI3BAHO HAJUYME TTAJKON MOBEPXHOCTH
B nepBoii 30He. [locie Toro, Kkak TpemmHa yCcTaaoCTH 3aMMET 3HAYUTENbHYI0 YacTh
Ce4eHMsI HaOJIIo1aeTcs pa3pylieHre U 00pa30BaHUE BTOPOU 30HbI, HA3bIBAEMOI1 30-
HOW J0J70Ma. Y XpyNKUAX METaNIOB OHA UMEET IPyOOKPUCTAITUYECKOE, a y BAZKUX
— BOJIOKHHCTOE CTpoeHHe. KpurepueM CONpOTUBISEMOCTH CTAIA 3HAKONEPEMEH-
HBbIM Harpy3kaMm sIBJISIETCS IPEAEI YCTAIOCTH, 3aBUCSIIMI B OCHOBHOM OT XapakTe-
PUCTUKHM LHUKIA ¥ = Fmin , OT YacTOTbl HATPY>KEHUS U AMIUIUTYAbl KOJEOaHMIA.

O-max
HaunbGonee omacHb! 7151 KOHCTPYKIIMN HU3KUE YaCTOTHI HATPYKEHUS U CUMMETPHY-
HBII UK HarpyxeHud. [Iopel U mu1akoBble BKIKOYEHUS PE3KO MOHMIKAOT Mpeaes
BBIHOCJIMBOCTH CTaJIM MPU UX PACHOJI0KEHUU 1IENIOYKOM, CKOIUIeHUsIMU. B tabin. 19
IIPUBE/ICHO BIIMSHKUE BUJA HAIPYKEHUS HA IPOYHOCTh MOCTOBBIX CTAJIEH.

Tabnuna 19
IIpo4yHOCTH MOCTOBBIX CTaJEH

Cratuueckas npoy- YcranoctHasi TPOYHOCTh

Cranp HOCTb Ha pacTsixKe-

, MIIL , MII
Hue, MIla %0 a T ¢

14172 470 — 97
0912C 510 — 78
10XCH/A 525 160 80
15XCH/J 490 98 70
M16C 380 128 70

HauGonpieit ycTanocTHONW MPOYHOCTHIO 00JIaal0T CBApHBIE CTBHIKOBBIE CO-
eIWHEHUs, He UMeroIre ycrieHus mBa. C MOBBIIEHHEM PE3KOTro Tmepexoja OT Oc-
HOBHOTO MeTallyla K METAJUTy IIBa YCTAJIOCTHAs MPOYHOCTh CBAPHOTO COCTUHECHHS
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maagacrt. I[JI)I OILICHKHA pa6OTOCHOCO6HOCTI/I CBApHBIX COGI[I/IHCHI/Iﬁ IIpHU 3HAKOIICPC-
MCHHBIX Harpy31<ax BBOAUTCA IIOHSTHC KOB(l)(i)I/ILII/IeHTa KOH]_[eHTpaLII/II/I HaHpﬂ)Ke-
HUul K5, IPENCTABIISIONIET0 cO00M OTHOIIEHUE TIpeesia YCTaI0CTH IIaKoro 00-
pasla ¢ | K Ipeaeny yCTaloCTH 00pa3la CBApHOT0 COSAUHEHUS 0k
K o
20 — o
-1K
KonueHntpaiuu cBapHbIX COEIMHEHUH MPE/ICTABICHbI B taodi. 20.

Taomnuua 20
3aBucuMOCTh KOI(pPUIIMEHTA KOHIEHTPALMHM HANIPSIKCHU I
OT THIIA CBAPHOIO0 coequHeHus u3 craam Ct3
Tun cBapHOTO COETMHEHUS Crniocob cBapku Kse
PyuHas snekrpoyrosas 1,2...1,5
CreikoBOE MexaHu3upoBaHHas MO/ 14175
cioeMm duroca Y
. Pyunas snexrpoayrosas 1,4...1,6
CTEIKOBOE Ha OCTarolencs y Tpoiy ’ ’
MOJIKJIaJIKe MexaHu3upoBaHHAas O] 13 14
cioeM durroca T
TaBpoBoe PyuHnas snexrpoayroas 1,2...1,6
Pyunas ¢ HenosHbIM 182
IIPOBAPOM T
KpecrtoBoe pOBap >
MexaHu3upoBaHHAS O] 2,2...2,8 (HeTOIHBIN MPOBap)
cioeMm duroca 1,6 (TonHBIHi poBap)
[Ipuxpennenue GpacoHok
PHiP ¢ Pyunas snexrponyrosas 1,4
B CTBIK
[Ipukpennenue pede
PIEp pebep To xe 1,55
JKECTKOCTHU
Haxuiectounoe ¢ 06Bapkoit
P To xe 1,69
110 KOHTYPY
Haxnectounoe ¢ ¢ianro-
¢ To ke 2,33
BBIMH [IBAMU

Konuenrpanusa HanpsokeHU B PEAbHBIX CTBIKOBBIX COEAWHEHUSIX, BbI-
MOJIHEHHBIX PYYHOH U aBTOMAaTHUYECKOW CBAPKOM, HE OTIMYAETCS MEXKIY COOOM.
HanMmeHpl1yl0 KOHUEHTPALUHUIO HANPSHKEHUN CO3HAIOT CTHIKOBBIE CBAapHBIE CO-
eauHeHus. HaunOoubiie KOHIEHTpalMel HanpssKeHU 00J1a1aloT CBapHbIEe Ha-
XJIECTOUYHBIE COEIUHEHUS C (PIAaHTOBBIMU LIBaMHU, KPECTOBbIE coenHeHus. Hau-
Oosiee OsarompusTHOE OYEpPTaHUE MMEET MOJOTHM IIOB, CO3AAIOUIUNA HUBKYIO
KOHIICHTPALMIO HANPSHKEHUI B MECTE MEPEX0Ja HA OCHOBHOM METaJll.

B 1a0x. 21 npuBeneHO CONPOTUBIEHUE YCTAIOCTH CTHIKOBBIX COCIMHEHUI
u3 crasiu 091" 2C npu pa3IM4HBIX CIIOCOOaX CBapKHU.
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Taomuma 21
YcranocTHasi IPOYHOCTH CTHIKOBBIX COCIMHEHUH
Cocrosinue O6paboTka [Ipenen BeIHOCTH-
Cnioco6 cBapku
MMOBEPXHOCTHU MMOBEPXHOCTH IIBOB BocTH, Mlla
OCHOBHOM MeTall C okanuHOM C ycunenuem 335
Pyunas cBapka kauecT- be3 okanuHsl YcuieHue cHATO 170
BEHHBIMH 3JIEKTPOJaMHU .
C okanuHoM VYcunenue cHATO 255
YOHMU 13/45
ABTOMaTHUYECKas CBapKa
P be3 okannnbl C ycuiienueM 205
noJ cioeM duroca
ITonyaBTOMaTHuECKast be3 okanunbl C ycuiieHueM 190
cBapka B CO, C oxajamHOMN Ycuenue cHATO 245

Cnocobwbl nogvluieHUs YyCmaioCcmHOU NPOYHOCMU C8APHBIX COCOUHEHUL

J1J1st TOBBILIEHUST YCTATIOCTHON MPOYHOCTH CBAPHBIX COCAMHEHHUI UCIIOJb-
3YIOT CIEAYIOIIHNE TEXHOIOTUYECKHUE PUEMBI:

a) MexaHW4ecKn oOpabaThIBaTh BB (Ppe30il, pe3oM, aOpa3uBHBIM KpPY-
roM JJisi 0OecrieueHusl TJIaBHOTO Mepexoia OT MeTasula IBa K OCHOBHOMY Me-
tamty. [Ipenen BerHOCIMBOCTH ITpU 3TOM Bo3pactaeT Ha 40...60 %;

0) UCIOJIb30BaTh COOTHOIIEHUS KaTeToB 1:3,8 B HAXJIECTOYHBIX COEIUHE-
HUSX JUIsl CO3JaHUs TMOJOTUX IIBOB, a TAKXKE /I MPUJAHUS IIBY BOTHYTOTO
npoduiis. [Ipenen BIHOCIMBOCTH coeuHeHUs moBbiaercs Ha 11...20 %;

B) 1I€JIeCO00pa3Hee CTPEMUTHCS IUPE TPUMEHSITh CTHIKOBBIE COSTUHEHUSI.
Heo6xoaumMo NOMHHTB, UTO MMPOYHOCTh COSAMHEHUS MAJaeT IPU HAIMYUU Tepe-
CEYEHMI 1IBOB U HAKJIAJIOK, UCTIOJIb3YEMBbIX JIJISl YCUIJIEHUS CTHIKOBOTO IIIBA;

r) u3deratb MPUMEHEHUs MPEPHIBUCTHIX IIBOB, MIPUBAPKU BCIIOMOTaTelb-
HBIX DJIEMEHTOB, TaK KaK B MECTaX OKOHYAHMsSI CBAPKH KOHLIEHTPUPYIOTCS IO-

BBIIICHHBIC OCTATOYHBIC PACTATUBAOIINUC HAIIPAKCHUA
L

g20

N//f((

\

Puc. 24. JlekoHIIEHTpaTOPBI B CBAPHBIX COEAMHEHUAX

1) CO3/1aBaTh MCKYCCTBEHHbIE JEKOHIIEHTPATOPbl B BUJE BBIKPYXKEK U OT-
BEPCTUI B MecTax OOpa30BaHUs BBICOKMX KOHIIEHTPALMA HampsiKeHUH (puc.
24);

€) DIEKTPOYTroBOi 00pabOTKON CTHIKOBBIX COSIMHEHUM MOBBIIIATh yCTa-
JOCTHYIO po4yHOCTh HA 70...150 % 3a cyer 3arinaxvBaHus IBOB MYTEM OIIAB-
JICHUS! UX TPAHUI] BOJIb(PPaMOBBIM JIEKTPOJOM B CPEJIE HHEPTHBIX ra30B;
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) HMCKYCCTBEHHO HABOJIUTH CKUMAIOIIME OCTATOYHBIC HAIPSIKEHUS 32
CYET CTaTUYECKOM Meperpy3ku KOHCTPYKIUH, TOYEUHOTO U MECTHOTO HAarpeBa B
MecTaxX MOBBIIICHHBIX KOHLEHTPALMH HANpPsSHKEHUH, TOYEYHOTO U JIMHEHHOIO
00>KaTusl 3JIEMEHTOB KOHCTPYKIIMI, MOBEPXHOCTHOTO Hakiena (ApodecTpyiiHblii
HakJien, oOKaTKa poJIMKaMH, YeKaHKa, UMIYJbCUBHAs 00padoTKa), YJIbTpa3BY-
KOBOM 00paboTKH;

3) IPUMEHSTH BBICOKUN OTIYCK JJIsl CHSATUSL BHYTPEHHUX HANPSKEHUN;

1) COBEPUIEHCTBOBATh KOHCTPYKTUBHBIE (POPMBI CBAPHBIX COEIMHEHUM.

9. HAIIPAKEHUSA B CTAJIBHBIX KOHCTPYKIUAX

Hampsioxenust u gedopmaiiiu, BO3HUKAIOIINUE B CTATbHBIX KOHCTPYKIUSAX B
IpoLiecCe U3TOTOBJICEHUS WX CBApKOM, OTHOCATCA K KAaTeropuu COOCTBEHHBIX.
OHU CyIIECTBYIOT B CBAPHBIX KOHCTPYKIMUSAX M MPU OTCYTCTBHM JIEHCTBUS HA
HUX BHEIIHUX cuil. CBapOUYHbIe HAMPSKEHUS BbI3bIBAIOT:

a) HMCKaXEHHUE TOYHOCTH JETaJIM MOCiie MEXaHUYeCKO 00paboTKu;

0) MOTepro yCTOMYMBOCTU KOHCTPYKIIUU;

B) MOHM)XEHHE CONMPOTUBIISIEMOCTH KOHCTPYKIMH XPYNKHM pa3pyIlIeHU-
SIM, YCTAJIOCTHOM MPOYHOCTHU U XJIAJOCTONKOCTH;

I') HHTEHCU(]UKAIMIO MPOIIECCOB KOPPO3UU;

1) XOJIOJAHBIC U TOPSYME TPEUIMHBI B CBAPHBIX COCIUHEHUSX;

€) 3arpyaHEeHHE COOPKHU CTAIbHON KOHCTPYKIIUH.

3HaHWe MPUYMH BO3HUKHOBEHHS CBAapPOYHBIX HAMPSHDKEHUM IMO3BOJSET
pa3paboTaTh TEXHOJIOTUYECKUE MPUEMBI 110 UX CHUXKEHUIO WM MOJIHOCTBIO YCT-
panenuto. K ocHOBHbIM (hakTOpam, BbI3BIBAIOIIMM CBAPOYHbBIEC HAMPSXKEHUS, OT-
HOCSITCS: JIMTEiHas ycaJKa paclIaBIIECHHOIO METajula IlIBa, HEPAaBHOMEPHOCTh
HarpeBa OCHOBHOI'O METaJlJla U CTPYKTYpHbIE MPEBPAIICHUS, BbI3bIBAIOIINE U3-
MEeHEeHHUs1 00beMa MeTaslia.

Bo3HukHOBEHHE CBapOYHBIX HANPSDKEHHUM MpPU KpUCTAJUIM3ALMK MeTaslia
1IBa (JIMTEeHHas ycaJKa) CBSA3aHO C Pa3jIMYHON IMJIOTHOCTBHIO CTAIU B KUIAKOM H
TBEPIOM COCTOSIHHSX (IUIst CTal yx =7,0r/cM’, yrp = 7.8 r/em’). Uexons u3 pa-
BEHCTBA Beca MeTalljla B KHUJAKOM M TBEPJOM COCTOSHHMSIX, MOCII€ KpUCTAJUIU3a-
uu 00beM Metaiia ymenbinaercss (Vrp=Vyg vux/yrs). Ho BBUAY TOro, 4To Kpu-
CTAJUTM3YIOIIUICS METaJll KECTKO CBSI3aH C OCHOBHBIM METAIIJIOM, €ro ycajika
BBI3bIBACT MOSIBJICHWE BHYTPEHHUX HAIpsDKeHU B Metaiuie. Benuunna oObem-
HOM ycaJIKi MPOIMOPIMOHANIbHA 00BEMY PACIUIABIIEHHOTO METaJIa M COCTABIISIET
JUIs HU3Koyriaepoaucton cranu 2 %, ceporo uyrysa 0,65...1,2 %, menu — 2 %,
anroMunusa — 1,8 %.

PaccMoTpuM, Kak BO3HUKAIOT BHYTPEHHUE HAIPSKEHUS OT HEPaBHOMEP-
HOT'O HarpeBa Ha MPUMEPE CBAPKH CTHIKOBOT'O coeAruHEeHUs (puc. 25).
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Puc. 25. HarpeB CTBIKOBOr0O CO€IMHEHUS

[Ipu HamoxeHuu mBa 00JIaCTh METaIa, MPUIETAIONIETO K CThIKY, Harpe-
BACTCS HA LIUPHUHY 6, YTO BBI3BIBACT TEILUIOBOE PACIIMPEHME CBAPUBAEMBIX ILUIA-
CTUH U COOTBETCTBEHHO YMEHbIIICHUE 3a30pa J. [Ipu oxmakaeHnn 3aKpucTalIu-
30BaBIIETOCs 1IBAa U 30HBI HArPEBA METAJUI CTPEMHUTCS COKPATUTHCS, HO ATOMY
IIPEISITCTBYIOT XOJOAHBIE CIIOW METAJJIa U KECTKas 3aJeJIKa IUIACTUH B y3Jax.
DTO NPUBOAUT K BOBHUKHOBEHUIO PACTATMBAIOIIMX HANPSKEHUI B CBAPHOM CO-
ennHeHNH. BennunHa ynpyrux HanpsbkeHu# 1o 3akoHy ['yka Oynet

o= 46 E.
L

Takum o0pa3om, BeTMUMHY HANPsDKEHUM, BOSHUKAIOUIUX OT HEPABHOMEP-
HOT'O HarpeBa, MO>KHO YMEHBIIIUTD 33 CUET YMEHBIIIEHUS 30HbI pa3orpena (cBap-
Ka KOHLEHTPUPOBAHHBIMM MCTOYHUKAMHU HArpeBa Ha IMOBBILIEHHBIX CKOPOCTSX,
MUHUMAJBHBIX 3a30pax B CTHIKE, PAIlMOHAIBLHON pa3ielike KPOMOK U T. [1.) H
yBEJIMYEHUHU pazmepa L.

Tabmuua 22
IIpoxojbHas U MoNMepeYHas ycajJaKa CBapHbIX COeIHHEHH
Tomnmm=ea cBa- [Tonepeunas
Tun [IpononbHas
pHUBaEeMbIX Croco6 cBapku ycaJka,
COEIMHEHUS ycaJka, MM/M
JINICTOB, MM MM/M
CTtrIKOBOE, 0€3 1 4 Pyunas 0,35 0,7
pa3ienKku KpOMOK ABTOMAaTUYECKas 0,20 0,7
CTBIKOBOE, C pas-
206 ¢ P 5.8 Pyunas 0,35 1,20
JICITKON KPOMOK
TaBpoBoe, ¢ 0HO- 3 5 Pyunas 0,20 0,50
CTOPOHHUM IIIBOM aBTOMaTHYeCcKas 0,10 0,25
Pyunas 0,35 1,50
Haxectounoe 3...5 ’ ’
aBTOMaTHYeCKas 0,20 0,70

Bo3nukaromiye BHyTpEHHUE HANPSIKEHUs OT JIMTEHHOM ycalKu U HepaB-
HOMEPHOI'0 HarpeBa BbI3bIBAIOT MPOJOJBHOE U TOMEPEYHOE YKOPOUYEHHE CBap-
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HOTO COCJMHCHMS, BEJTMYMHA KOTOPBIX 3aBUCUT OT TOJIIIUHBI CBAPHBAEMBIX JIUC-
TOB, BUJIa MIOJITOTOBKU KPOMOK, THIIA COEAMHEHUS, CTI0co0a cBapkH (Tabdi. 22).

JIOTIOTHUTEIbHBIE BHYTPECHHUE HANPSDKCHHS MOTYT TOSIBISATBCS B CBap-
HOM COCIMHCHUH, €CJIU CTPYKTYPHBIC MPEBPAIIECHUS B CTAN MPHU OXJIAKICHUH
OyIyT CBsI3aHBI C U3MEHEHUEM O0beMa 00pa3yroluxcs HOBBIX (a3. DTo yaiie
BCEro HaOJI0/1aeTCs MPU CBapKE MOCTOBBIX BBICOKOTIPOYHBIX HHU3KOJICTUPOBAH-
HBIX CTajeH (MpY HapyIICHUH TEXHOJIOTHH CBApPKU B OKOJIOIIOBHOM 30HE U B Me-
Tajuie IIBa 00pa3yeTcs MapTEHCUT 3aKajkh, UMEIOMUM OOJbIINN yIeTbHBIN
00BbeM, YEM ayCTEHUT).

10. TE®@OPMAIIUU ITPU CBAPKE MOCTOBBIX KOHCTPYKIIMIA

HcTrouHrKoM CBapOYHBIX HAIPSIKEHUH SBISIOTCS HEPABHOMEPHBIN HarpeB
MeTalia, JIMTeHHAs yCaKa, CTPYKTYPHbIE U3MEHEHUSI.

MexanusM oOpa3oBaHUs CBAPOUHBIX AedOopMalvii MOKHO MPEICTABUTH B
cienyromeM Buae. B 30Hax cBapodyHOro HarpeBa, IJie TeMIlepaTypa CTalld CBbI-
me 600 °C, nmpenen TeKy4eCTH CTalId CTPEMUTCS K HYJI0. IMEHHO B 3TUX 30HaX
CBapOYHBIE HAIPSKEHUSI OyAyT MPEBBIIATH MPeIesl TeKYUYeCTH CTajlu U, KaK pe-
3yJbTaT, 00pPa30BBIBaTh OCTATOUYHbBIE JeOPMALIHH.

[Ipu HarpeBe crajqM CBApOYHOW Iyrod TEMIIEPATYpHOMY YUTMHEHHIO
MPEMSATCTBYET KECTKas 3aJieJIka CBapUBAEMbIX 3JIeMEHTOB. Bo3HHKalOT Hamps-
YKEHUSI COKATHS, IPOMOPIIMOHaIbHbIe HAarpeBy (OA) (puc. 26).

E

Qr

-G
Puc. 26. 3aBuCMMOCTb OCTaTOYHBIX HAIPSDKEHUMN
OT TeMIIEpaTyphl HarpeBa CTaIN
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VYBennueHne HanpspKeHUs MPEKpalaeTes Mpy AOCTHXKEHUM Npenelia Te-
Ky4ecTH (Touka A).

JlanbHeWuii HarpeB NpUBOJUT K 00Pa30BAHMIO MJIACTUYECKUX AedopMa-
LUK YKOPOYEHUS, TaK KaK Ocy>0r, a HAIPSOHKEHUS U3MEHSIOTCS M0 KPUBOM W3-
MEHEHUs Mpejiesia TeKy4ecTH (y4acTok 4B).

[Ipu oxnaxaenuu ¢ 7; cxumarolue HanpsbkeHus ymensluarores (BC) no
0 (touka C). Ilpu panpHelIeM OCTHIBAHUM CBAPWBAEMBIN AJIIEMEHT yKOpauuBa-
€TCSI, HO 3TOMY IPEISITCTBYET 3aJ€JIKa; BO3ZHUKAIOT PACTATUMBAIOLINE HANPSKE-
Hus (C/), koTopble TOCTUTAIOT o7 B TOUke /[. B 3TOM ciydae ocThiBaHUE MPOTE-
KaeT ¢ o0pa3oBaHUeEM IIacTudeckux aedopmanuii yanuuenus (JE).

Eciu 0cBOOOIUTH CBApHOM 3JIEMEHT OT 3a/I€JIKU, OH YKOPOTUTCSA. 3HAYUT
iacTUYecKue aegopMalvyd YKOPOUYEHHUs Ha dTalle HarpeBa MpPEeBBIIAIOT ILJia-
CTUYECKYIO Je(popMaluio yAJMHEHUS Ha 3Tale OCThIBAHUA. JTO CBSI3aHO C TEM,
YTO MPU HATPEBE o7 CHUKAETCS U JUIsl 00pa30BaHUsl TUIACTUYECKUX Jedopmaiuii
YKOpPOYEHUsI TPEOYIOTCSI MEHBbUIME HANpPsDKEHHS, YEM MPU OCThIBAHUH, TNE Or
BO3pacTaer.

Hanpspxkenust mocne ocTeiBaHus MO0 AOCTUTAIOT o7 (Touku E), 1ubo He
IPEBBILLIAIOT 07, €CIM OXJIAXKICHUE Hayanoch MpU MeHblIel temnepatype (73).
MepornpusiTus, CHUKAIOUUE CBAPOUYHbIE HANPSXKEHUS U e opMaliiu:

a) IpU IPOEKTUPOBAHUU CBAPHON KOHCTPYKLUUU HEOOXOJUMO CTPEMUTHCS
K MCMOJb30BAHUIO0 0OOCHOBAHHBIX CEUEHUI IIBOB U HAMMEHBIIEH UX MPOTAKEH-
HOCTH M MPEIyCMaTpuBaTh NPUIYCKHA HA yCAAKY OTIEIbHBIX 3JIEMEHTOB KOHCT-
PYKIHH;

0) pacnosaoKeHue CBapHBIX IIBOB JIOHXKHO ObITh CHMMETPUYHBIM OTHOCHU-
TEJIbHO TIJIaBHBIX OCEH KaK OTHAEJIbHBIX JJIEMEHTOB, TaK M BCEM KOHCTPYKIMU B
LEJIOM;

B) HE CIlIeIyeT OMYyCKaTh IIEPECeUeHUsl B OAHONU TOUKe O0JIee Tpex I1IBOB;

r') coOpaHHAasi KOHCTPYKLHMSI Mepe]] CBapKOil JOKHA ObITh MpOBEpEHa B
OTHOILLIEHUH NIPABUIILHOCTHU €€ Pa3MEPOB U BEJIUYUHBI 3a30POB B CTHIKE;

1) JUIsl yMEHBIIEHUS] OCTaTOYHOM JedopMaliiu rnepes CBapKoi KOHCTPYK-
MU WM 3JIEMEHTa B CBAPHOM COEAMHEHUH CO3[aBaTh MCKYCCTBEHHYIO nedop-
Mall1I0, 00paTHYIO MO 3HAKY 0KUJIAEMOM OT CBAPKH;

€) 10 BO3MOXXHOCTH CBapKy y3JI0B OCYUIECTBIISITh B IPUCIIOCOOJICHHUSAX;

) MPUMEHSATh MECTHBIM MM OOIIMIA MOJOTPEB KOHCTPYKUMHU JJI IpHIa-
HUSl CBAPHOMY COEIMHEHHUIO0 JedopMalii 0OpaTHOIrO 3HaKa MO OTHOIIEHHUIO K
yCaJKe;

3) YMEHBIIUTb 30HY pPa30orpeBa MyTeM IPUMEHEHHUS TEeII00TBOASAIINX
MOJIKJIAJIOK, JTUOO MOBBIIICHHUS] CKOPOCTH CBApPKHU, JTUOO HCIOJIb30BAHUS OXJIAXK-
JAKOIIUX CMECEH;

1) MOPSAJOK HAJOXKEHUsS IIBOB B KOHCTPYKUMU JOJIKEH ObITH TAKOB, YTO-
Obl MOCNEAYIOIIMIA OB MOT BbI3bIBaTh 0OpaTHbIE JepopManuy MO0 OTHOLIEHUIO
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K AepopMalusM MpeAbIAYyIIEero CBapHOro mBa (MPUMEHATh 00paTHOCTYIEHYA-
ThIN CrIOCO0O HAJIOKEHUS 111Ba, CBAPKY OT CEPE/IUHBI IIBa B 00a KOHIIA);

K) JUIS CO3/1aHUS B CBAPHOM COEMHEHUH HAMPSIKEHUN CKATUSL TPUMEHSTh
IPOKOBKY, YEKAHKY, 0OKaTKy POJIMKAMH I11BA U OKOJIOLIOBHOM 30HBI;

Jd) WCHOJB30BAaTh OTIYCK JJIsi CHATHS BHYTPEHHHMX HANpPSHKEHUN
(650...680 °C).

11. MIPABKA JE®OPMUPOBAHHBIX SJIEMEHTOB MOCTOBBIX
KOHCTPYKIIUI

Buasr octaTouHbIx nedopmarimii:

a) BOJIHUCTOCTb JINCTOB;

0) cabIeBUAHOCTD JINCTOB,;

B) KOPOOOBATOCTh JIUCTOB;

I') XJIOIYHbI WJIU BBIITYYUBAHUE JUCTOB U CTEHOK OAJIOK;

1) IEPEJIOM B CTBHIKE;

€) TpuOOBUIHOCTD ITOJIOK;

) pOMOOBHIHOCTh KOPOOYATOTO DJIEMEHTA;

3) BUHTOOOPa3HOCTh KOPOOUATOIO IJIEMEHTA;

1) MPOJIOJIbHBIN U MOTNEPEUYHBINA BHITHOBI OCH 3JIEMEHTa U OPTOTPOITHOM TIIH-
THI.

[IpaBKy OCYHIECTBIIAIOT TEPMUYECKUM WM TEPMOMEXAHHUYECKUM CIIOCO-
ooM.

TepMoOMexaHUYECKYIO0 TPABKY BBIMNOJHSAIOT MECTHBIM HarpeBoM zaedop-
MHPOBAHHOTO Y4acTKa C OJTHOBPEMEHHBIM MEXaHUYECKUM BO3/IEVICTBUEM.

3anpemaercss mpaBKa JJIEMEHTOB IyTEM HAIUIABKM JYTOBOM CBAapKOM,
rpa@UTOBBIMU AJEKTPOJAMH, MJIa3MEHHbIMU ropeikamu. ITpaBka ocyiecTBis-
€TCS ALlETUIICHO-KUCIOPOAHBIM TUIAMEHEM.

Temneparypa mectHoro Harpesa metauia = 700 °C. [Jonmyckaercst Temrie-
patypa HarpeBa 10 900 °C. Tepmuyecku ynpoyHEHHBIE CTallu BO U30€kKaHUE pa-
3ynpouHeHus HarpesaroT g0 ¢t < 700 °C.

IIpn TepmMuUYECKON U TEPMOMEXAHMYECKOW IPaBKE JOIYCKAETCs IpUMeE-
HATH NPOKOJIAYMBAHUE HArPETOr0 METAIIIAa KYyBAJIJIOM YEPE3 MaAWIKY, IPH 3TOM
TeMIlepaTypa HarpeToro mMetamia AopkHa ObiTh cBbiie 700 °C.

TeMmmeparypy HarpeBaemMoil IMOBEPXHOCTH KOHTPOJIMPOBATH IO LIBETY €€
Harpesa.

He pomyckaercs mpaBka yriepOOMCTBIX U HU3KOJIETHMPOBAHHBIX CTalei
IpH o3y < —15 °C, a Tepmuyeckn ynpoyHeHHBIX cranei — Huxke 0 °C.

3anpemaercs OXJaxJaTh HArpeTbld MeTal Bojoul. [lomyckaercs mo-
BTOPHBIN HAarpeB OJHUX U TEX K€ YYACTKOB ITOCJE MTOJHOTO OCTHIBAHUS METasuIa
He OoJiee 3 pas.
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[IpaBKka BOJHUCTOCTH OCYIIECTBIISIETCS ITyTEM HarpeBa MojocaMu 10 IpedHIo
BOJIHbI. MUHMMAaJIbHBII HArPEB MOJIOCHI PABEH TPEM TOJIIMHAM JucTa (puc. 27).

[IpaBka caGIeBUIHOCTH BBITIOIHIETCS 32 CUET HArpeBa KIMHBEB CO CTO-
POHBI BBITTYKJION KpOMKH. BricoTa kiuHa paBHa 2/3 mwmpunsl ucta A (puc. 28).

[IpaBKka MOXET OCYIIECTBIISITHCS U HarpeBOM MOJIOCHI IHUpUHON 4. [lpu
stoMm (h/h)<0,2.

Puc. 27. [IpaBka BOJJHUCTOCTH IIyTEM HarpeBa
MOJI0OCAMH T10 TPEOHI0 BOIHBI: / — MOJOCHI, Ha-
IpeBacMble Ha BEPXHEH ITIOBEPXHOCTHU JIUCTA;
2 — 0JI0ChI, HarpeBaeMble Ha HUKHEH
MMOBEPXHOCTH JINCTA

=oE

Puc. 28. [IpaBka cabieBuIHOCTH
HArpeBOM KJIMHBECB

Puc. 29. CtyneHyarslii HarpeB KiIMHA

/
a) 1 6) T

Puc. 30. [IpaBka rpuGOBHIHOCTH HATPEBOM MOJIOCHI
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0)

Puc. 31. Tepmuueckas npaBka BeIruoa
Pa3IMYHON KPUBU3HBI

V“) | | . 2 rrra
| |

Puc. 32. [IpaBka nepekoca pedep (a) u ook (6) Harpe-
BOM I10JIOC COOTBETCTBEHHO Ha peOpe U CTEHKE

Z

[+

Puc. 33. [IpaBka BbIIly4Y€HHOH JIMCTOBOM CTaJIl HArPEBOM

o

Puc. 34. IlpaBka BeIrn0a HarpeBoOM I0JIOCHI
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Puc. 35. [IpaBka Beirn0a HarpeBOM KJIIMHBEB

[Ipu 3HauUMTENBHBIX AePOopMalUIX MPUMEHSIOT CTYNEHYAThl METOJ| Ha-
rpeBa kiuHa (puc. 29). HarpeBaroT ydyacTok a OT BEpIIMHBI K OCHOBaHMIO. OX-
JaX1al0T HarpeThld y4acTOK O UCUE3HOBEHMsI CBEUCHMSI METajlla, a 3aTeM Ha-
rpeBaroT yyactok 6. Bo nzbexanue nedopmanuii mpu 000 TONIMHE MeTalIa
HArpeB BeAyT OJIHOBPEMEHHO JIBYMsI TOpENIKaMH ¢ 00€rX CTOPOH KIIMHA.

[IpaBka BBIMYYHH OCYIIECTBIISIETCS IyTeM Harpea mnojoc (puc. 33).

[IpaBky Mpoa0ALHOTO BHITHOA BBHIMOIHIIOT TEPMUUYECKUM METOOM ITyTEM
HarpeBa IOJIOC Ha BBIMYKJIOH KpPOMKE AJIEMEHTa Wi KIuHbeB (puc. 34, 35).
Crpenkamu ykazaHo HampaBiieHHe JedopMaliuu mocie IpaBKy.

[IpaBka monepeuyHoro Beirn0a, rpuOOBUIHOCTH, IepeKoca pedep U MOJIOK
nana Ha puc. 30, 31, 32, 35.

PesynbraTel npaBku rpruOOBUIHOCTH U MEPEKOCA MOSICOB MIPOBEPSIOT MO-
CJie HarpeBa MoJIOCHI.

12. BIMSIHUE HU3KUX TEMIIEPATYP HA CBOMCTBA
CBAPHBIX COEJIUHEHUMI

AHaIA3 aBapUUHBIX PAa3PYLICHHWM MOCTOBBIX KOHCTPYKIMH MOKAa3bIBACT
(Tabm. 23), yTo OHM HAOJIIOAAIMCH B OCHOBHOM MPH MOHMWKEHHBIX TEMIIEpATypax
M CBSI3aHO 3TO CO CIEAYIOUIUMH OCOOCHHOCTSIMU M3MEHEHHsI CBOMCTB METAJLIOB
IIPU OTPULIATENBHBIX TEMIIEPATYPaX:

a) OHIKEHHUE TIACTUYHOCTH, OCOOEHHO Y KOHCTPYKIIMOHHBIX YTJIEPOIHU-
CTBIX U HU3KOJIETUPOBAHHBIX CTaJIEH;

0) poCT YyBCTBUTEIBHOCTH K KOHLEHTPALIMH HANPSKEHUN, YMEHBIIICHHUE
yAApPHOU BSA3KOCTH.

Kpureprem XmagoCTOMKOCTH CTalnv, KaK HW3BECTHO, SBIIETCS KpUTHUYE-
CKas TeMIlepaTypa NepexoJa MeTala B XpyIKOe COCTOsSIHUE (TIOpOr XJIaJ0JIOM-
KoCTH T50). UeM OHa BBIIIE, TEM MEHBIIIEH XJIaTOCTOMKOCThIO 00J1a71aeT CTalb.
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PaccMoTpuM OCHOBHBIE (DAKTOPBI, CHIXKAIOIIME XJIaJ0CTOMKOCTh CBAPHBIX
COCIUHCHUU:

a) XMMHYECKUH cocTaB MeTajia mBa. Ero cocraB omnpezaensercs XUMco-
CTaBOM OCHOBHOI'O W MPHUCAJOYHOTO METaJUIOB, ITyOMHON MpOIIaBiIeHUsl OcC-
HOBHOI'O MeTajlla, TEMIIEpaTypor U3Jelus U OKpykKarolen cpensl U T.4. Hau-
0osiee MpOCTOM crnocod OLIEHKM CBOWCTB METajlla IIBa — ONpPEAENICHUE Mopora
XJIaI0JIOMKOCTH;

0) Tepmuyeckuid LUK cBapku. OH BAMSET HA pa3Mepbl 30HbI TEPMHUUECKO-
IO BJIMSIHUS CBAPHOIO COEOWHEHMS U OIPEAEISIETCS CKOPOCTBIO OXJIAKJICHHS
MeTajuia, KOTOpasi 3aBUCUT OT IIOTOHHOM sHepruu Ayru. OH BIUAET HA POCT 3€p-
HAa, 3aKAJIKy, OTIIYCK U CTapE€HHE CTalu. BiMsHue TEpMUUECKOTO IUKIIA PETYIIH-
pyeTcsi MOJAOTrPEBOM WIIM MOCTEAYIONIEH TepMUYecKOi 00paboTKOM Tociie CBap-
KU;

B) miactTudeckue aedopmanuu Meramia U aepopMalmOHHOE CTapeHHE.
Ot1u (akTopsl HauboJee OMAaCHbI, TAK KAK BBI3BIBAIOT OXPYMUYUBAHUE CTAIU IIPU
NOHW)KEHUHM TEMIIepaTypbl, OCOOEHHO MPU HAJIMYUU B CBAPHOM COEIMHEHHUU
KOHIICHTPATOPOB HANPSKEHUI: HETPOBAPOB, MECT OCTAHOBKHU MPOLIECCA CBAPKH,
MIOAPE30B LIBA;

r) ¢popMa cBapHbIX coelMHEeHU. OHA MOXET CTaTh NPUYMHON pa3pyllie-
HUs KOHCTPYKLMU, €CIIM CTAJIb HAXOAUTCS B PE3YJIbTATE AEHUCTBUS HU3KUX TEM-
nepaTyp B XpyIKOM HWJIH IOJyXPYIIKOM COCTOSIHUH.

Tao0numa 23
Knaccupukanus Xpynkux paspyuieHuil Npu HU3KUX TeMIlepaTypax
Jlons Xpynkux paspyueHui, %
Koncrpykuust | Henmocrarou- Xonon- | Ycranmoctheie | JledekTs Konctpyk-
Hasi HBIE TPEIIHHBI CBapKu TUBHBIE HE-
XJIAJOCTOM- | TPELUHBI JOCTATKH
Kopnyca cynos KQArsb 7 14 10 12
CrpouTenbHbIe 32 9 8 14 21
KOHCTPYKIIHUU
bynbnozepsl 30,5 7 18 14 20

N3 xypca «ConpoTUBIE€HNE MATEPUAIOB» U3BECTHO, YTO YCIOBUEM XPYII-
KOI'0 pa3pyIllIEeHUs CTaIH SBJSETCS CIEIYIOLIEE COOTHOLIECHHE:

T T
max - N

o] R

b

o)
TA€ Tmax— MAKCHUMaJIbHBIE KacaTeJIbHbIE HANPSDKEHUS; ¢) — HOPMAJIbHbIE HAps-
YKEHUSI; Ts—COIPOTUBJIEHUE CIIBUTY; RO_— CONIPOTHUBIJIEHUE PA3PYyILICHUIO OTPHIBA.

[TonmxeHune TemrepaTypbl COCOOCTBYET POCTY Ts, & CIIEIOBATEIBHO, TI0-
BBIIIAETCS OTHOIICHUE Ty / Rg. Haknen crtanu BBI3BIBAET POCT Tg U CHMXKE-
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HHUE Ra' Yem Oouiblile CKOPOCTb HArpy»KEHUsl CTalM, TEM BBILIE Tg (RJ IIPaKTU-

YECKH HE M3MEHSIETCS), BCIAEACTBUE YEr0 PACTET BEPOSATHOCTh XPYIIKOIO pa3py-
meHnss Marepuana. KOHIEHTpaTopbl HANpPSKEHWH B CBAPHOM COCAUHEHUU —
MOAPE3BI 1IBA, PE3KUM NTEPEXO0] METAJUIA IIBA K OCHOBHOMY METAJLTy, PAKOBUHHBI,
HENPOBaphl U ApP. — BIAUAIOT HA XapaKTep HANPSKEHHOIO COCTOSIHUS, T.€. Ha CO-
OTHOIIEHUE MEXIy HAuOOJBIIMMHU HOPMAJIbHBIMH HAMPSHKEHUSMHU 0 U Hau-
OOJBIIMMH KACATEIHHBIMUA HAMIPSIKEHUSIMH Tipyy .-

HeobxoaumbiM yciioBUEM XpYIKOTO pa3pylIeHUS KOHCTPYKIIUH SIBIISIETCS
HaJU4IUe MECTHOTO MJIM OOIIEro CHMKEHUS AehOpMallMOHHONW CTIOCOOHOCTH Me-
Tajia, BPEMEHHOE TOBBIIICHHE HANPSHKEHU, MECTHOE WU 00I1ee MOHUKEHUE
IIPOYHOCTH METasIa.

IIpencraBneHne o pa3pylIeHUU Kak O CIEACTBUU IUIACTHYECKOH nedopMa-
LMY [O3BOJWJIO NMPUMEHUTH JUCIOKAIIMOHHBIE TEOPUH JJIsi OOBSICHEHUS] TPUUUHBI
XpYNKUX paspyimieHud KoHcTpykiui. CorinacHo teopurt Ctpo (AHIIMS) IPU HU3-
KUX TeMIiepaTypax Mana AudQy3uoHHas MOABMKHOCTH atoMoB. [loaTomy mpu
IUTaCTUYECKON JeopMallii TOJOBHAs JUCIIOKAlUsl OCTAaHOBUTCS y cTomopa (rpa-
HUIA 3€pHA, IJIAKOBOE WJIM HeMeTainyeckoe BKiItoueHue). Ilocnenyromue aBu-
KyIIMecs 3a Hell JUCIOKalMu OynyT TOPMO3HUTBCS U yBEJIMYMBATH HANPSHKEHHOE
COCTOSIHME. B KOHEYHOM HTOre JIEUCTBYIOLIEE HAIPSHKEHUE MOMKET IPEB30OUTH
MPOYHOCTh KPUCTAJUIA U IPUBECTU K 00PA30BAHUIO TPEIIUHBI.

Korrpenn (Anrnus) 3a cronop OepeT nepecekaroniyecs auciokanuu. B pe-
3yJbTaTe MX B3aUMOJECUCTBHSI 00pa3yeTcsl HOBAsl IUCIOKAUS — «CUASAIIAs TUCIO-
Kauus». OHU, CIUBAsCh, 00Pa3yIOT TPEIIMHY.

I'pudpduruc (CIIA) cumrtaer, yTOo pazpyllieHHUE TBEPIOTO MeTallja €CTb
CJIEJICTBUE TIOTJIOMICHHUSI UM HEKOTOPOrO KOJIMYECTBAa YIPYroll SHEPruH U INpeBpa-
IIEHHE TMOCJIEAHEN B MOBEPXHOCTHYIO SHEPTHUIO €r0 YacTeW, MOJIyYUBIIMXCA MPHU
00pa3oBaHUU TPEIIUHBI.

Xpynkoe paspylLIeHHE MPOUCXOIUT OBICTPO (CKOPOCTb PacHpOCTPaHEHUS
TPEIIUHbl JTOCTUraeT npumMepHo 2 km/c). Ilpu BA3KOM pa3pylIeHHH, CONPOBOXK-
JaroIIeMcsl 3aMEeTHON IJIaCTHYeCKO aedopmanmel, CKOpoCTh pacHpOCTpaHEHHs
TPEIIUHBI TPUMEpPHO 6 M/C.

B.B. llleBepuuiikuii u I'.B. JKeMuy HUKOB arOT CIEAYIOLIYIO CXEMY XPYII-
KOr'0 pa3pylLlEHHUsI CBApHBIX KOHCTPYKIMMI. Bo BpeMs skcruryatanuu KOHCTPYKLIUN
IIPU HU3KOM TEMIEPATYpe HA y4acTKaxX C PE3KMMHU KOHLEHTPATOpaMu HaIpsSKEHUI
CO3/aeTCsl MECTHOE TOBBIIICHHOE HaNpsbKeHHOE cocTostHue. [Ipu Hanuuuu 3Ha4u-
TEJbHBIX OCTATOYHBIX HAIPSKEHUN HA 3TOM Y4YacTKE JOCTAaTOYHO HEOOJBIIOrO
UMITYyJIbCa, YTOOBI BO3HHUKJIA U Hayaja PaclpOCTPAHSATHCS XPYIKas TPEIIUHA.
TakuM MMIYJIBCOM MOXKET OBITh PE3KOE CHUXKEHUE TemIiieparypsl. M3BecTHO,
YTO NMPU U3MEHEHHH TeMreparypsl Ha | °C B cTanu BO3HHUKAIOT HAIPSKEHUS,
paBHsie 0,25 Kre/mMm’.

Meinko3epHUCTas KUIAMIAS CTAIb XOPOIIO TACUT TPELIWHBI TP KOMHAT-
HBIX TEMIIEPATypax, HO XYK€ COIMPOTHUBIISIETCS PACIPOCTPAHCHUIO TPELIMH MPU
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HU3KUX Temneparypax. OIHAKO JaKe JTydIinue CIIOKOHHBIC MaJOyTJIEPOIUCThIC
ctanu (M16C) He o0ecrieunBalOT raieHue TPEIIUH MPU HU3KUX TeMIepaTypax

sKcIUTyaTauuu KoHCTpyKuuid (10 —50 °C). B aTom ciydae ciienyeT NpuMeHsTh XJia-
noctoiikue Huskoaerupoanusie ctanu (15XCHI, 10XCH/, 14X2I'MP u nap.).

V
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i :
Tpewuna R Yoap
L ] LN{ ) -
%——- § Kpynmo-
= S Kanubepnoii
* ‘0_4 * < nyJeii

Puc. 36. Cxema npoOs1 PoGeprcona

JI7is OLEHKH CKJIOHHOCTH METalyla K XPYNKOMY pa3pyLICHHIO HCHOJb3Y-
ercsi npoda Pobeprcona (puc. 36). Hauamo TpemuHbl BBI3BIBAETCS YJIapOM
KpyIMHOKaMHOEpHOU Mmyu Mo KOHITy oOpasia ¢ HaapesoM. OOpaser mepen yaa-
POM HarpeBajca C OJHOW CTOPOHBI TOPEIIKOM, a C APYTrOM — OXJIAXKIAJICS KUJI-
KHUM a30TOM U TIOJIBEPTajICs paCTHKCHHUIO.

o,
MlIla

60 °C
Puc. 37. 3aBUCUMOCTD JEHCTBYIOLIETO

HanpsOKeHUs: OT TEMIIEPATYPhI
OCTaHOBKHU TPELUHBI

Temneparypa ydactka oOpasua, rie TpeIIMHA OCTAHOBHJIACH, SIBISIETCS
KpuTHdecKoi. McibiTanust 00pa3IoB Mpy pa3IuIHBIX HAPSDKCHUSIX 0 Tal0T BO3-
MOHOCTh MOCTPOUTHh 3aBUCUMOCTH MEXIY JIEUCTBYIOUIMMH HAMNPSHKCHUSIMU B
oOpa3zue u Temieparypoil octanoBku TpemiuHbsl. B.B. IlleBepuunkuit u I'.B.
KemuyxnukoB B UOC um. E.O. Ilatona nns cranu M16C nocTtpousiv Takyro
3aBucuMocthb (puc. 37). IIpu Temneparype skcmityatauuu (Hampumep, —60 °C)
pacrpocTpaHeHue Xpynkod Tpeuuubl B ctaiu M16C MOXeT Mpou30UTH mpu
HanpspkeHnn 20 MITa. OpueHTHPOBOYHO KPUTHUUYECKYIO TEMIIEPATYPY MOXKHO
OTIPENICTUTh IyTEM CEPUMHBIX HCIBITAHUN TPHU PA3TUYHBIX TEMIIepaTypax 00-
pa3iioB MeHaxe Ha ynapHbii m3rub. Takum o6pazom, H.H. JlaBunenkoB peko-
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MEHJIyeT MPUHUMATh 3a KPUTUUECKYIO0 TeMIEepaTypy Ty, IPU KOTOPOM ylapHas
BA3KOCTh cocTaBisieT 40 % oT MakCUMAJIbHBIX 3HAUEHUN.

13. OCHOBHBIE 3JIEMEHTBI ITPOJIETHOI'O CTPOEHMNS,
COEJUHAEMBIE HA MOHTAXKE CBAPKOM

Ha mMoHTa)ke MOCTOBBIX KOHCTPYKIIMI COSIUHSIIOT CIEIYIOIINEe OCHOBHBIC
DJIEMEHTHI: a) JABYTaBPOBbIE Oanku, 0) peOpUCThIE U OPTOTPOIHBIC TUIUTHI, B)
nuadparmbl U CBS3H.

MoHTakHasi CBapKa BBIMIONHSAETCA KaK Ha IUIOMIAKAaX YKpyHmHEHUs (Ha
Oepery), Tak u B IIPOJIETE.

MoHTaXHbIE CTBIKH JIBYTaBPOBBIX OaJOK MOTYT OBITH IEIHbHOCBAPHBIMU
win 6onTocBapHbIMU. [lepBbie MpeAnoYTUTENbHEE BHIIOIHATD Mpu cOOpke Oa-
JOK Ha Oepery, Ha CIUIONIHBIX TMOJMOCTKAX, MPH PACIOIOKEHUU CTHIKOB HaJ
OIOpaMH.

BonTocBapHbie CTBIKH lieecoo0pa3Hee MPUMEHSTh MPU HABECHOM HIIU
MOJIYHABECHOM CITOCO0E MOHTAaXa.

HauGonbiee pacnpocTpaHeHHe MOMYYWI IETbHOCBAPHOW CTHIK KOHCT-
pykuuu UOC um. E.O. [Tatona (cM. puc. 7). Bce cThiKM cBapUBalOT aBTOMAaTa-
M. ["aGapuThl BCTAaBKU CTEHKH OMPEAEISIOTCS radapuTaMu CBAapOYHOTO aBTO-
MaTa JiJI1 CBapKH B HIDKHEM IIOJIOKEHUHU, a BEJIMYMHA BCTABKUA BEPXHETO Tosica
3aBUCHUT OT rabapuTOB CBAPOYHOTO aBTOMATA JIJII BEPTUKAIBHON CBAPKHU.

Jlist obneruenus cOOPKU CTEHKH CO BCTAaBKOW M CHYDKCHHS BETMYMHBI OC-
TATOYHBIX CBAPOYHBIX HAIPSKEHUHN MPETyCMATPUBAIOT POCIYCKH, T.€. HE3aBa-
pPEHHBIE YYaCTKH YTJIOBBIX IIIBOB COCJUHEHUN CTEHKHU ¢ mosicamu. [[nmmHa poc-
MyCKa NMPUHHUMAETCS MO pacuery, Ho He MeHee 300 MM, KOTOpbIe BPYUHYIO WIIH
MEXaHU3UPOBAHHBIM CIIOCOOOM CBApUBAIOT MPH OKOHYATEIHHOM O(DOPMIICHUH
cthika. [Ipy HEOONMBIIUX TONMIIMHAX CTEHKU BO M30€KaHNE €€ BHIKPYUHBAHUS 10
3aBapKu IIBOB BCTaBKY CTEHKH MPUXBATHIBAIOT K BCTABKE BEPXHETO TOsICa.

B 6onTocBapHOM CTHIKE IBYTaBPOBBIX 0alloK (CM. pUC. 8) CHauaga Coelu-
HSIOT CTEHKM COCEIHMX OJIOKOB, a 3aT€M CBAapHUBAIOT CTHIKOBBIE COEIUHCHUS
nosicoB 2 U 3, MOCJI€ YeT0 HAKIIAJIKaMU M MPOKIIAJIKaMH MEPEKPHIBAIOT TEXHOJIO-
THYECKHE OKHA.

[Tonepeunbie CTBIKM PEOPUCTHIX IUIAT BBIMOJHSIOT EIbHOCBAPHBIMU.
[lepBoHaUanbHO CBApUBAIOT CTHIKOBOE COEAMHEHUE TOPU3OHTAIBHBIX JIUCTOB
OJIOKOB TUINT; I MPOIYCKa CBApOYHOTO aBTOMAaTa IMPOJIOJIbHBIE pedpa 0OphI-
BAaIOT, HE JOXOJs 10 CThIKa JucTa (puc. 38, a). 3areM pebpa CTHIKYIOT TIPH TO-
MOIIIA BCTaBKH, BBAPMBAEMOW BPYUHYIO, U 3aBapUBAIOT pocitycku (puc. 38, 6).

[IpoiobHBIN CTHIK HUXKHEW peOPUCTON TUTUTHI BRIMOJIHSIOT TP TTOMOIIN
cThikoBOro (puc. 38, 6) U HaxJieCTOUHOro coeauHenuit (puc. 38, 9). Capky
CTBIKOBOTO COEJIMHEHUS BBITIOHIIOT aBTOMATOM, & HaXJIECTOYHOTO — aBTOMAaTOM
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WIM TI0JTyaBTOMAaTOM TPU CBAapKe B HWKHEM IIOJOKCHUU W BPYUYHYIO — TIPH
CBapKe B MMOTOYHOM MoJiokeHuu (puc. 38, 2, e).

fl
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Puc. 39. Capnsie coequHeHUsT pEOPUCTHIX IUTUT C TJIABHBIMU OaiKaMu

CoenuHeHus peOPHUCTHIX TUIAT C TJIABHBIMH OaJIKaMH BBITIOJMHSIOT IIEIThb-
HOocBapHbIMH. COETUHEHHSI TOPU3OHTAIBLHOTO JIUCTA TUTHTHI C TIOSICOM TJIABHOM
OaJIKU OCYIIECTBIISIFOT HAaXJIECTOUHBIM (pHuc. 39, a) win cThIKOBBIM (puc. 39, 0).
[Tpu 3TOM MIBBI CTHIKOBOTO M HAXJIECTOYHOTO YIJIOBOTO COSAMHECHUI (B HIDKHEM
TIOJIO’KEHWH) BBITIONHSIOT aBTOMAaTHYSCKOW WIJIM TIOJTyaBTOMATHYECKON CBapKOH,
YTJIOBBIE BBl B TIOTOYHOM TIOJIO)KEHUU CTEHOK M YIJIOBBIX (DACOHOK ToIeped-
HBIX peOep IUIUTHI C BEPTHKAIBHBIMHU peOpaMu OajKu BBITIOIHSIOT HAaXJIECTOY-
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HbIMU (CM. puc. 39, a) uiau CTHIKOBBIMH (cM. puc. 39, 6). BepTukajibHbIe IIBBI
CBapUBAIOT MOJyaBTOMATOM B cpeae CO, Wi BpyUHYIO.

[TonepeuHble CTHIKM OPTOTPONHBIX IUIUT BBIMOJHSAIOT OOJITOCBAPHBIMU
(puc. 40, a) unu nenbHOCBapHbIMU (puc. 40, 0, 8, 2).

[IpoonbHBIE CTHIKM OPTOTPOMHBIX IUIMT MOTYT OBITh OOJTOCBapHBIMU
WIH 1IeJIbHOCBApHBIMU. B 00ITOCBAPHBIX CThIKaX BO3MOKHBI BAPUAHTHI:

a) TOPU30HTAJIbHBIE JTUCTHI OJIOKOB IUIUTHI CBAPUBAIOT CTHIKOBBIM ILIBOM, a
CTEHKHU U MO0s5iCa MOMEPEUYHBbIX pedep COEAMHSIOT HAKJIAJKaMH U BBICOKOIPOY-
HbIMU Oositamu (puc. 40, 0);

0) rOpU30HTAJIbHBIE JIUCTHI U MOSACA MMONEPEUHBIX pedep CBApUBAIOT CThI-
KOBBIMU IIIBAMH, & CTEHKA COEIUHSIOT MPHU MOMOIIM HAKIJIAJOK U BBICOKOIIPOY-
HbIX 001TOB (puc. 40, e).

B uensHocBapHOM cThike (puc. 40, o) TOPU3OHTAIBHBIE JHUCTHI OJOKOB
IUTUTBI, CTEHKHU U T0sica MOINEPEYHBIX pedep CBapUBAIOT CTHIKOBBIMU ILIBAMH.

Bo Bcex ciyyasix CTbIKM FOPU30HTAJIBHBIX JIMCTOB OJIOKOB IJIUTHI CBapH-
BalOT aBTOMAaTOM, a OCTAJIbHbIE COCAUHEHHUS BBIMOJHSAIOT MEXaHU3UPOBAHHOM
CBapKOM MOPOIIKOBOM MPOBOJIOKOM B cpesie CO, uinu Bpy4YHYIO.
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Puc. 40. [ToniepeyHble CTHIKK OPTOTPOMHBIX ILIAT

Kak B nmomnepe4HsIx, Tak U B IPOJOJIBHBIX CThIKaX MPEyCMaTPUBAIOT POC-
IIyCKU TaBPOBBIX COEAMHEHUI pedbep u nucra. Pocrycku 3aBapuBarOT BpyYHYIO
IPY OKOHYATEIHHOM O(OPMIICHUHU CTHIKA.
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CoenvHeHUE OPTOTPOINHBIX IUIUT C TJIaBHBIMU OallkaMy MPOJIETHBIX
CTPOCHUH BBHITIOJIHAIOT 00NTOCBApHBIMU (puc. 41).

VYTrioBbI€ BB HAXJIECTOYHBIX COCAMHEHUN TOPU3OHTAIBHOTO JIUCTA TUIHU-
Thl U BEpxHeEro nosica 0anku (puc. 41, a) BBHIIOJHSIOT B HUKHEM MOJIOKEHUU
ABTOMAaTHYECKOW WJIM MEXAHU3UPOBAHHOM CBAPKOM, B MOTOJOYHOM MOJIOKEHUU
— CBapMBAaIOT PYYHOM AYyTOBOU BJIEKTPOCBAPKOM, & IIBbI CTHIKOBBIX COECIUHEHUN
(puc. 41, 6) yKka3aHHBIX 2JIEMEHTOB CBApUBAIOT aBTOMATOM.
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Puc. 41. CBapHBIe COCAUHCHUS OPTOTPOIIHBIX IUIUT C I'NTaBHBIMHA OankaMu

Bce crenku momnepeyHbIX pedep MIUThI COSAUHSIOT MPU MOMOIIM HaKJIa-
JIOK ¥ BBICOKOITPOYHBIX OOJTOB C BEPTUKAIBLHBIMHU pebpaMu 0ajok; mosica mnore-
pEeYHBIX peldep TUIUTHI CBAPHBAIOT IMOJIyaBTOMATOM WM BPYYHYIO CTHIKOBBIMHU
[IBaMU C TIPOJIOJIbHBIMU pebpaMu 0aioK WIIM COSAMHSIOT HAKIJIaJKaMH W BBICO-
KOIPOYHBIMH OOJITAMH.

DOneMeHTHl nuadparMbl COCIUHSIOT HA MOHTa)XE€ C TJIABHBIMU Oajkamu,
OPTOTPOITHBIMU ¥ PEOPUCTHIMHU IIIUTAMHU U MEXTY COOOM.

MonTaxxksable 070Kku quadparM MOTYT BKJIIOYATh B ce€0s DJIEMEHTHI TJIaB-
HBIX Oasiok. Takue 0J10KM Ha3bIBalOTCS nuadparmMaMu-BCTaBKaMHu.

MoHnTaxxkable coeuHeHus1 OJ0KOB MuadparM-BCTaBOK MOTYT OBITH IIEJTb-
HOCBapHBIMU UM OONTOCBapHBIMU. LleThHOCBApHBIE COCTMHEHHS] UMEIOT CBap-
HBIC CTHIKU C TJIABHBIMU OaJIKaMH U TOINEPEYHBIC CTHIKH C PEOPUCTHIMU U OPTO-
TPOIHBIMU TIITUTAMHU.

MoHTaXHbIE COEIMHEHUS OJOKOB MPOCTBHIX AuadparM, HE SUISIOIIUXCS
BCTaBKaMHU, BBITIOJHAIOTCS OonTocBapHbIMU. COeUHEHUsT HUKHETO TMosca Jua-
dbparMbl ¢ MosicaMH TJIABHBIX OAJIOK OCYIIECTBISIOTCS HAXJIECTOYHBIMH IIIBAMU;
YTJIOBBIE IIBHI B HIDKHEM IOJIOKEHUU CBAPHUBAIOTCS MOJIyaBTOMATOM WIIU BPYY-
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HYI0, @ B MOTOJIOYHOM — BpY4YHYI0. CTBIKOBBIE COEIMHEHHUS HUHEro mosica
muadparMbl ¢ peOpUCTOM IUIMTOM CBapHUBAIOTCS aBTOMATOM. BepTukanbHbIE
CTEHKHU JuadparM COEAUHSIOT C MONEpeYHbIMH peOpamMu IIaBHBIX OanoK Ha-
KJIQJKaMUd C BBICOKONPOYHBIMU OOJITAMU; BO3MOKHO CBapHOE COEIMHEHHE
BCTBIK.

14. IIOAT'OTOBKA CBAPOYHBIX MATEPHUAJIOB I10/]l CBAPKY.
TPEBOBAHUA K CBOPKE U CBAPKE

CBapouHbl€ 3JIEKTPOAbI MEPE]l CBAPKOM MPOKAIUBAKOTCA MPU TeMIEepaTy-
pax, YKa3aHHbIX B [MACHOPTE MAPKU AJIEKTPOAOB. XPAHAT MOCIE MPOKAIKU B IIe-
yn ¢ ¢t = 60...80 °C, oTKyaa mocTymnaroT Ha paboyee MECTO CBApKH M HAXOMSITCS
Ha pabodeM MecTe ToJicMeHbI (4 4). Hencnonb30BaHHbBIE AJIEKTPObI B TEUCHHE
4 4 BHOBB IIPOKAJIMBAOTCA.

@iroc 11 aBTOMAaTHYECKOM W MEXAHU3UPOBAHHOM CBApKW Iepe] yHoT-
pebiiennem HeoOxoaumo mpokanuth mpu 350...400 °C B Teuenue 3 9 ¢ TIIA-
TeIbHBIM nepeMenuBanueM. [loce npokanku (iroc XpaHAT Ha TIOIOTPEBAEMBIX
noanoHax npu ¢ = 70...90 °C. Ha paGounx mectax (pitoc XpaHSAT B 3aKpBITOM
Tape.

[ToBepXHOCTh CBApOYHON MPOBOJOKH OYMIIAIOT OT PIKABUMHBI, KUPA,
TEXHOJIOTMYECKON CMa3KH U JIPYruX 3arps3HeHui. llepex ounMcTkoi mpoBOJIOKY
npokanuBatoT mpu 150...200 °C B Teuenue 1,5...2 u.

[TopomkoByr0 NMpoBOJIOKY sl cBapku B cpeae CO, U aBTOMAaTHYECKOU
BEPTUKaAIbHOUN cBapku nmpokanuBatoT npu ¢ = 200...230 °C B Teuenue 2 4. Xpa-
HST B OTAINIMBAEMbIX TTOMeMIeHUusX mipu ¢ >15 °C "e Oonee 24 u.

DneKTpobl, OYXThI MPOBOJOKH, (IIOCH XPAHAT B CyXHUX OTAIIMBAEMBIX
NOMEILECHHUSIX.

CoOpaHHBIE TIOJ CBApKy 3JEMEHTHI COCNUHSIOTCS MpuxBaTKamu. [Ipm Ha-
JIe)KHOM COETMHEHUH MEXaHHYECKUM CHOCOOOM paspelaercs NMpUXBaTKU He CTa-
BUTb.

He momyckaeTcs moaroHka cOOMpaeMbIX COSIMHEHUH C Ype3MEepHBIM HaTs-
KEHHEM DJIEMEHTOB WM HAHECEHWU YAapOB, CIIOCOOCTBYIONIMX TOSBICHUIO BMS-
THH, HaKJIena, MeCTHOI octarouHoi nedopmanuu. [IpaBky nedopmMupoBaHHbIX Jie-
Taynel nepe cOOPKON U MOcie CBapKU MPOU3BOJAUTH MECTHBIM HATPEBOM.

[Ipu BbITOIHEHHH PAOOT B YCIOBUSAX MOBBIILIEHHON BJIAYXHOCTH OCHOBHOM
METaJUI B 30HE MOHTaXHBIX CBAapPHBIX COCIMHEHUH Mepe]] CBAPKOM BBICYIIHUTH
ra3oBbIM IUJIAMEHEM, & B HEOOXOJMMBIX CIIy4yasX MPUMEHSTh MpeaBapUTEIbHbII
WJIU COMYTCTBYIOIINN ITOJOTPEB.

MoHTaxHbIe BCTaBKH TJIaBHBIX 0ajok, auadparm, pedep u 1Ip., UMEIoIIne
IPUITYCK O JUIMHE U IIHMPHUHE, MOATOHSIOT 10 MECTY Ia30BOM PE3KOM C IOce-
OYIOIIEH MEXaHUYECKON 3a4NCTKON KPOMOK.
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KpoMku peraneil, mojyexamue cBapke, M YYaCTKM MeETajla IIUPUHON
20...30 MM, npuIeTaOIME K 3TUM KPOMKaM, OYUIIAIOTCS OT IPSI3H, PKABUUHBI,
OpbI3r MeTaia adpa3uBHBIM KPYTroOM JI0 METAINIMYECKOTO Osiecka, MPOyBatOTCs
CKaTbhIM BO3/1YXOM.

[IpuxBaTKy BBIOJHSIOT 3JEKTPOJIOM ¢ 4 MM Ha MOCTOSIHHOM TOKE 00part-
HOU nonsipHocTU. [Ipu cOOpKe yIrioBbIX COEAMHEHHUM KaTeT IIBa MPUXBATKU HE
oonee 50 % kareTa mIBa, pacCTOsTHUE MEXIy MpuxBaTkamMu He 6osee 500 mm, a
nnvuHa npuxBatky 50...80 Mm.

[Ipu cOOpKe CTHIKOBBIX COEAMHEHHMM TONIIMHA 1IBA IPUXBATKHU 3...4 MM,
mupuHa 6...8 MM, anuHa 50...80 mMM. PaccrosHue mexny npuxsarkamu 500
(ms rommuH 10...16 Mm) ...300 mm (mns TommuH 20...40 mm). ITocTaHoBKa
IPUXBATOK MPOU3BOJUTCS MOJyaBTOMaTHueckoil cBapkoid B CO,, o Giarocom,
BPYUHYIO.

DJIeKTPOIbI JJIs MPUXBATKU JIaHbl B Ta0. 24, 25.

Tao0muma 24
DJIEKTPOABI AJIsl IPUXBATKH

Tun snektpoaa
K -
JIaCC NMPOYHOCTHU Mapka cTanu IS CTBIKOBBIX JJIs TaBPOBBIX, YTIIO
crainu . BBIX M HAXJIE€CTOYHBIX
COCIUHEHHNH .
COCIMHEHUH
C38/23 BCt3cn 5 O42A D42A
C 46/33 15XCH/ D46A D42A
10 XCH
15XCH/I-40
C 52/40 14 T2AD] 350A D42A
I5SI2AD/

[Ipu HanuuuM NpUxBaTOK C JNeeKTaMu UX yIajsioT BO3AYILIHO-IYTOBOM
CTPOXKOM C MOCJEAYIONed MEXaHMYEeCKOW 3a4MCTKOM MOBEPXHOCTH pe3a abpa-
3UBHBIM UHCTPYMEHTOM.

Jlomyck Ha 3a30p 3aBUCHUT OT Clloco0a CBapKHU, TOJIIMHBI METaJIa, Pacmo-
JIO)KEHHUS 11IBa B MPOCTPAHCTBE, HANM4YUA (OPMHUPYIOUUX KOpPEHb IIBa YCT-
POWCTB.

JInst py4HO# CBapKHU JIOMYCK Ha 3a30p COCTaBisieT £ 1 mm.

[IpeBbllieHre KPOMOK (JIeTIIaHaIMsl) CTHIKYEMbIX JUCTOB PaBHOM TOJIIU-
HBI Tonyckaercst He 6osiee 0,1 TONIMHBI CTHIKYEMBIX JIMCTOB, HO HE OoJiee 2 MM.
JlennaHauust KpOMOK COEAMHEHUN TOJI BEPTUKAIBHYIO aBTOMAaTUYECKYIO CBapKy
npuHUMaeTcs < 1 Mm.

YeTyn KpOMOK B IUIOCKOCTH CTBIKOBOTO COEIUHEHUsI HE Oonee 2...4 MM.
B TaBpoBOM coeqUMHEHHHM TOPU30HTAIBHBIN 3a30p BBIICPKUBAETCS B MpElEiax
0...2 MM, BepTUKaIbHbIN 3a30p — 0...1 mMm.
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[Ipu cOopke 31eMEeHTOB MO CBapKy Ha CTEHJaX, KJIEeTKax MpeaycMaTpu-
BAIOT NIPEABAPUTEIBHBIE NEPENOMBI B CTBIKaX Il KOMIIEHCAMH CBapOYHBIX
nedopmanuii.

COOpKy CTBIKOBBIX COEJUHEHUH MOJ] aBTOMAaTUYECKYIO CBAPKY OCYILECTB-
JSIOT C BBIBOJHBIMU IUIAHKAMH, NPUBAPUBAEMBbIMHU K TOpLAM coeauHeHus. Mx
YCTaHaBJIMBAIOT B OJHOM IJIOCKOCTH CO CBapUBaeMbIMH JeTansiMu (puc. 42).
OHU UMEIOT Ty k€ TOJNIIMHY U POPMY KPOMOK M U3rOTABIUBAIOT U3 TOTO K€ Me-
Tajula, YTO U CBapUBAEMBbIE DJIIEMEHTHI KOHCTPYKIMU. B MecTax, rie HeBO3MOX-
HO MOCTAaBUTh BHIBOJHBIE MJIAHKH (KOHIIbI OTIEPEYHBIX PEOPUCTHIX ILJIUT), OCIE
aBTOMATUYECKOM CBapKu, MOCJIEAYIONICH 3a4UMCTKU KOHIA IIBa aOpa3uBHBIM
KpyroM HaudajibHbIi U KoHUeBble yyacTku (/ = 100...200 MM) 1oBapuBaroT pyu-
HOU 3JIEKTPOAYTOBOU CBApKOM.

tl) NS =

Puc. 42. BeiBogHBIE TUIAHKW: d — CILIOLI-
HBIC; 0, 8, 2 — COOPHBIC JIsI CTHIKOBBIX,
TaBPOBBIX U YTJIOBBIX COEAMHEHUN

COopka CTBIKOBBIX M YIJIOBBIX COCIMHEHHUH IOJ PYYHYIO CBApKy OCYIIIe-
CTBIIICTCS 6€3 IPUMEHEHHS BBIBOJIHBIX TUIAHOK.

Ecou B Teuenue 24 4 coOpaHHBIC COeAMHEHUS HE OBUTM CBAapEHBI, X I10-
BTOPHO CyIIAT U OYHUILAOT.

ITokazaTenu MpOYHOCTH, MUIACTUYHOCTH, BA3KOCTH U TBEPJAOCTH CBapHBIX
mBoB u OII3 ciaeayromnue: npeaeabl TEKyYeCTH U IMIPOYHOCTH HE HUXKE Opako-
BOYHOI'O MHHMMYMa OCHOBHOT'O METajuia, TBEPJOCTb 110 BUKKEpCy B CTHIKOBBIX
COEJIMHEHUAX He BbllIe 350 enuHuIl, B HAXJIECTOUHBIX, TABPOBBIX U YIJIOBBIX CO-
equHeHusx — He Bbime 400 equHuUIl; yaapHas BSI3KOCTh METajula IIBa U 1O JIM-
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HHH CILUIABICHHS HE HIDKE 3 KI'C M/CM’; OTHOCUTENBHOE VITHHEHHE — HE HHKE
16 % (07=390 MlIla), yron 3aruba CBapHOTO COEIUHEHMUS JOJKEH OBITh BBIIIIEC
120°.

MunumansHoe 3HaueHue yaapHout Bsskoctu KCU Ha oOpasimax Menaxe
IIPU PacCUYETHOM OTPULATENBHONW TEMIEPAType ISl CTHIKOBOI'O COECIMHEHHUS J0JI-
JKEH OBITB BbIIe 29 mK/CM’.

CKopoCTh OXJIAXIACHUS METa/llla IIBa W 30HBI TEPMHUYECKOTO BIIUSHUS
(3TB) s cranet or <350 MIla — 8...15 °C/c, a nns cranu or = 400 Mlla —
15...25 °C/c. IIpu MHOTOIIPOXOHOM CBapKe CTajel CKOPOCTh OXJIaXJACHUS YBe-
anauBaeTcsa Ha 25 %, Ho noipkHa ObITh He Oottee 40 °C/c.

[Ipu ogHONPOXOAHOUM 2-CTOPOHHEW CBapKe CTHIKOBBIX COEIMHEHHH 0e3
CKOCa KPOMOK JIMCTOB TOJIIMHOW §8...16 MM CKOpOCTh OXJaXJICHHS MeTaja
mBa U 3TB ymenbiaercs 1o 4,5 °C/c npu ycinoBHH, YTO LIOB C APYTOM CTOPOHBI
IPOBAPUBAETCS IOCJIE€ TOJHOTO OXJAXKIEHUS MeTajljla OT HarpeBa OT CBApPKU
nepBoi ctopossl 10 100...120 °C.

Paznenky kpomok HazHauath no ['OCT 5264—69.

Tabnuma 25
Tun u MapKu 3J1eKTPO10B
Tun snexktpoaa no 'OCT 9467-75 Mapka snextpoaa
D42A Younu 13/45, O3C-2, CM-II
D46A AHO-8, YOHU 13/55 K

YOHMU 13/55, ACK-50, AHO-7, AHO-9,

I50A AHO-10, AHO-11

Pexxnmbl cBapku MOTYT KOPPEKTUPOBATHCS B npeaenax + 5 % no Benuyu-
He ToKa, + 10 % 1o ckopocTu cBapku, + 2 B — 110 HanpsKeHUIo Ha JIyTe.

MoHTaXHbI€ BBl BBHITIOJHSIOT MO BCcel niauHe O0e3 mnepepbiBa. [lpu
CIIy4allHOW OCTAaHOBKE KpaTep M NPWIETAIOIIMN K HEMY YYacTOK IlIBA Ha JJINHE
50...100 MM 3aunniator abpa3uBHBIM HHCTpyMeHTOM. CBapka BO300OHOBIIAETCA
Ha 3a4MILEHHOM YYacCTKe.

IIpu pyd4HOU 3JIEKTPOAYIOBOM U MEXAaHU3UPOBAHHOW CBApKE 3aXKUIaTh
JIyTYy Ha OCHOBHOM METaJUI€ BHE IPAHUI] IBA U BBIBOJUTH KpaTep Ha OCHOBHOM
METaJUI He pasperuaercs. Bee ciaydailHble 0KOTH OCHOBHOI'O MeETajljla CBApKOU
3aYUCTUThH a0Pa3UBHBIM MHCTPYMEHTOM Ha riyOuny He meHee 0,5 MM.

IIp1 MHOTOCIIOMHOM CBapKe LIBOB I10CJIE KAXKI0I0 IPOX0Aa YAAIATh UIAK
Y TUIATEIBHO OCMAaTPUBATh HAIUIABJIECHHBIM CJIOW I OLEHKM KayecTBa MOJIy-
YEHHOI'O 11IBA.

Y nansath BBIBOAHBIE IJIAHKHA T'a30BOM PE3KOM MOCJIE OCMOTpPA IIBOB, KOH-
TpoJisi uX kadectBa Ha Y3/, a mpu HEOOXOAMMOCTH — raMMa-IIPOCBEYHBAHUEM.
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MecTa yCcTaHOBOK IJIAHOK NOCJIE UX yJIaJ€HUsl 3a4UCTUTh a0pa3uBHBIM UHCTPY-
MEHTOM.

CBapKy MOHTQKHBIX COCIMHEHUHN NMPOU3BOAUTH IPU TEMIIEPATYpPE OKpPY-
xarotero Bozayxa He Huxe (—30 °C).

[Ipu cOOpKe CTHIKOBBIX COEIMHEHUH sl aBTOMaTH4eckoit cBapku ¢ MXII
3a30p B CTBhIKE paBeH 35, 6, 7 MM COOTBETCTBEHHO Ajisi ToimuH 20, 25, 32 mMm.
OTKJIIOHEHME OT BENMYMHBI 3a30pa + 1 Mm.

Jlomyckaercst JOMOIHUTENbHAS MTOABAapKa MOJIYyaBTOMATOM (a MpU JJIMHE
yuactka 10 100 MM — Bpy4HYI0) MECTHBIX YBEJIMUYEHHBIX 3a30POB, HE MIPEBOCXO-
naumx 3 MM Ha aiiuHe He 6osiee 500 MM ¢ COOTBETCTBEHHBIM YBEIIMYEHUEM Ka-
TeTa YIJI0BOIO I1IBA.

IIpu cOopke CTBHIKOBOIO COEIMHEHHS MOJ aBTOMAaTHYECKYH) CBapKy C
MXII npuMeHstoT cOOpHBIE U 11€JIbHBIC BBIBOJIHBIE IIaHKU. [IpuBapky ux K je-

TaJsIM OCYLIECTBIIAIOT MO OJHOM BEPXHEW TOPU30HTAIBHOW IUIOCKOCTH U 2-M
BEPTUKAJIBHBIM KPOMKAaM.

3T 173 37 13 377123
NV NV NV
201 12 201 (2 2101 |2 |1
- )y
271 N2 271 N2 271 N2 Nu
74 A V4 I R VB A ¥

Puc. 43. [lopsiaok cBapKu NMEPEKPEIIMBAIOIINXCS PEOEp KECTKOCTH

XX

Puc. 44. Ceapounsiii aBTomatr TC—-17M ¢ yanunutenem
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COopky U npUBapKy MEPEKPEIIUBAIOIIUXCSI MEXAY CO00M pedep KecTKo-
CTHU MPOU3BOJAT B MOCIIECIOBATEILHOCTH, YKa3aHHOU Ha puc. 43:

a) yCTaHOBKa WM MpUBapKa K JHUCTY pedep, HE MPEephIBAIOIIMUXCS B MECTax
nepeceyenus (/);

0) yCcTaHOBKa MEPEKPECTHBIX pedep )KECTKOCTH;

B) IpHUBapkKa pedep KeCTKOCTU APYT K APYry B MecTax nepeceueHust (2);

I') IPUBAPKA K JINCTY NEPEKPECTHBIX pedep KeCTKOCTH (3).

DNeKTpUYeCKrue MPUXBATKU B CBAPHBIX COEAMHEHUSX JOJDKHBI IMOJHO-
CTBIO MPOIIABIIATHCS CBAPKOW OCHOBHBIMH ILIBAMH.

ABTOMAaTHYECKYIO CBAPKY MOHTa)XHOI'O CThIKa HUKHETO Tosica IIaBHBIX
OaJIOK BBITIOJIHSIOT Yepe3 TEXHOJIOTrMYeCKoe OKHO cTeHkHu aBToMaroM TC—17M ¢
yJIMHUTENEM (Ha KOTOPOM BBIHECEH CBAapOUYHBIM MYHIIITYK). MOHTaXHYIO
CBApPKY CTBIKOB BEPXHETO Mosica ocyuecTisatoT apromaramu TC 35, AJID 1002
(puc. 44).

15. HIOJOI'PEB KPOMOK 110/ CBAPKY

B nucToBBIX KOHCTpYKIMSIX U3 cTtasiei kinaccoB 10 C 52/40 BKIFOYUTENb-
HO MPUMEHSIOT MPeIBAPUTEIBHBIN MOJOTPEB KPOMOK T0JT CBAPKY:

a) mpu Temnepatype Bo3ayxa < 0 °C;

0) mpu TOJIOXKHUTEIbHOM TeMIlepaType BO3[yXa I cTajedl Kiacca
C 52/40 tonmuHoM cBbIlIe 16 MM;

B) MPHU BBIIICYNOMSHYTBIX YCIOBHUSX MEPE] HATOKEHUEM IOCIEAYIOIINUX
CJIOEB B MHOT'OCJIOMHBIX IIBaX, KOTJa TEMIIEpaTypa MpeIblIylIero cjaosi CHU3U-
sack 1o 100 °C;

') €CJIM MOJOTPEB HE MCKIIIOYAET IMOSBICHUE TPEUIUH, TO NPUMEHSIOT CO-
MyTCTBYIOIIMI MOJOTPEB, a MpU TemrepaTrype Bozayxa Huxe —20 °C nenaroT
MOCJIECBAPOYHBIN MOIOTPEB C BBIAEPIKKOM 30HBI CBAPHOTO COCIMHEHUS NPU TEM-
neparype 120...160 °C B teuenue 1 u.

Temneparypa npeaBapUTEIbHOTIO, COMYTCTBYIOMIETO U MOCIECBAPOYHOTO
nogorpesa Haxoautcs B npenenax 120...160 °C. Temnepatypa nociecBapoyHo-
ro nojorpena He JospkHa npessimats 200 °C.

MOHTaXHYIO CBapKy MOCTOBBIX KOHCTPYKIIMI M3 HHU3KOJIETHPOBAHHBIX
CTaJIel IOIyCKaeTCsl MPOU3BOAUTH IPU TEMIIEPATyPE OKPYKAIOIIET0 BO3/IyXa He
ke (—20 °C).

[IpeaBapuTenbHbIl MOJOTPEB METalIa B 30HAX CBAPKH BBIMOJHSIIOT JJIs
MPOCYIIKK KPOMOK, (DOPMUPYIOIIKX MOJKIAIO0K MPU CBApKe MOJI clioeM Quiroca,
U BEPTUKAJIILHOM CBAapKH, JJsl CTajeil BCeX MApOK M TOJIIMH HE3aBUCHUMO OT
TeMIlepaTypbl BO3/1yXa U MOTOAHBIX ycIoBUH. TeMiiepaTypa npeaBapuTeIbHOTO
nogorpesa 100...110 °C, mmpuna 30861 HarpeBa 10 100 MM B 00€ CTOPOHBI OT
OCH 11IBa.
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[IpenBapuTenbHblil MOJOIPEB IPOU3ZBOLAT IIEpe] MOCTAHOBKOW IPUXBA-
TOK, IPUBAPKO BBIBOJHBIX IUIAHOK, TPOXOJ0M NEPBOro (KOPHEBOIO IIBA), MPU
BO300OHOBIJICHHH CBAPKH IOCIJIE MEPEPHIBA, Nepe]l HAIOKEHUEM OYEPEIHOTO I1IBa
IIPY MHOTOIIPOXOJHOM CBAapKe, €CIM TeMIlepaTypa MeTajula IIBa MPEAbIAYILIEro
cnost onyctuiiack Huxke 100 °C.

[IpenBapurenbHbIid TOAOTPEB KPOMOK B CTBIKaxX JJIMHOM 10 1 M mpousso-
JAT cpa3y 1o Bcel JuiuHe. J{J1s CThIKOB OOoJbIlel IJTMHBI PEKOMEHIYEeTCs OA0T-
PEB OJTHOBPEMEHHO CO CBAPKOM C ONEpPEKEHUEM Ha 1 M.

[IpenBapurenbHblil TOAOTPEB IPHU CTHIKOBOM cBapke ¢ MXII BeinonHseT-
ca 1o 3aceinku MXII B paspenky. 1Ipu ucnonb3oBaHuM MeEIHO-CTEKIOTKAHBIX
MOJIKJIAJIOK HEOOXOIMMO MPUHATH MEPHI [0 COXPAHEHUIO CTEKIJIOBOJIOKHA OT OIl-
JIABJICHUS.

Bo wusbexanue oOpa3oBaHUs KOHIEHCAIIMOHHOW BJIard Ha KPOMKax B
IIPOLIECCE CBAPKU CTHIKOBBIX, TABPOBBIX U APYTUX TUIIOB COCINHEHUN PEKOMEH-
IyETCsl MIPEABAPUTEIBHBINA MOAOTpeB KpoMoOK 10 ¢ = 60... 80 °C nmusa Bcex TOI-
LIMH IIPOKATa U MapOK CTaJIN.

Jns cranei ¢ npenenoM tekydyectu oy >400 MIla npu TonumHe npokara
BhIlie 20 MM HeoOxoauM noaorpeB kpomok Ao 100...120 °C HenmocpeacTBEHHO
nepen CBapkoh. DTO TpeOOBaHME PACHPOCTPAHSIETCS Ha IMPOKAT TOJUIMHOM
coimie 20 mm u3 craneit 1SXCHIA n 10XCHJIA.

PekomeHnnyeTcss NpUMEHSTh MPONAHO-OyTaHO-KUCIOPOJHBIE TOPEIKU
[3Y-2-62-1I, nponaHo-BO3IyLIHbIE I'B-1, I'BIIH-1 wmm aneruneHo-
kucinopoansie 'AO-2-72 u I'C-3.

[Tomorpesaromias ropenka pacrojaraeTcs nepes CBapoyHou Iyroud Ha 3a-
JAHHOM PACCTOSIHUM U NEPEMENIAETCA CO CKOPOCThIO cBapku. CBapuBaemele Je-
Talau JOJOKHBI OBITH Harperbl 10 TpeOyeMoil TemiepaTypbl paBHOMEPHO IO
TOJIIIMHE Ha IUPHUHE HE MeHee 50 MM OT OCH HAKJIaAbIBAEMOTO IIBA.

Tao0numa 26
BiMsiHMe TeMIIepaTypbl HAa IIBeT TePMOKapaHAala
Mapka Kpurnueckas [Bet
TepMoOKapanaama | Temneparypa, °C | no BosueiictBus Txp | mocie Bo3aeicTBus Txp
110 130 JKENThIN OpaHKEBbIN
240 240 OUPIO30BBII Oenblit

Ecnu ckopocTh nepemenieHus no10rpeBarolleil Topeaky He COBNAAAET CO
CKOPOCTBIO CBAPKH WJIM MOJOTPEB OCYILECTBIISIETCS 10 Hayajga CBapKu, TO IIU-
pHHA 30HBI MIOJIOTPEBA 0 3aJlaHHOM Temmneparypsl paBHa 100 MM OT ocu HakJa-
JLIBAEMOTO 111Ba.

JInst ocylIecTBIICHUSI MPEIBAPUTEIIBHOTO, COMYTCTBYIOIIETO U MOCIIECBa-
POYHOTO TOJOTPEBa PEKOMEHYETCs] MPUMEHATh dJIEKTpOHarpeBaTesu (TuOKue
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najnblieBble Harpeparenu conportusiieHus). [locne cBapku ¢ mogorpeBomM peko-
MEH/yeTCS HAKPbIBATh CBAPHOE COEJIMHEHUE TEIIIOU30JIALIUEH.

KoHTposib TeMrnepaTypbl MOJIOIpEBa OCYIIECTBIAECTCA TepMOKapaHaallia-
MU U [pudbOpaMu C MEPEHOCHOW KOHTAaKTHOW TepMonapoil tuna TIIP-14
(0...500 °C), TIIT (50...300 °C), OTII-3M (0...300 °C). 3aBUCHMOCTb IIBETA
TEepMOKapaHala oT TeMIIepaTypbl puUBeIeHa B Ta0M. 26.

16. MOHTAKHAS CBAPKA CTBIKA I'NTABHBIX BAJIOK

HOCJ’IG,ZIOB&TCJIBHOCTB CBApKu CBapHbIX COC,Z[I/IHeHI/Iﬁ HCJIbHOCBAPHOTO
CTBHIKA I'JIABHBIX 0aJIoK JaHa Ha pHuc. 45. Ona YUYHUTBIBACT CO3AdHNC YPABHOBCIIIN -
Baromux z:e(bopMaum”I N YMCHBUHICHHC JKCCTKOCTHU 3aKPCIUICHUA COCAUHSICMbBIX
9JICMCHTOB.

6 7
- v
T XXX XXX XXX XXX o RREEEEEEEE RN
Pocnyck | 200 1_8/ 17
13 16 14
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1/

2 18
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Puc. 45. IlocnenoBarenbHOCTh HAJOKEHUS CBAPHBIX IIBOB B LIEJIBHOCBAP-
HOM CTBIKE TTIaBHBIX 0aJoK: /... 7 — MOPSIIOK HATOKESHHSI CBAPHBIX IIIBOB;
18 — MOHTaXKHbIE IPUXBATKH; /9 — 3aBOJICKHE CBApHbIE IIBBI
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Bnauane cBapuBarOT CTBIK HM)KHETO IM0sica TJIaBHOM Oaiku (CBapHOM 1IOB
1). 3areM MOATOHSIIOT U CBAPUBAIOT BCTaBKY BEPTUKAJIBHON CTEHKH (CBapHbIE
mBbl 2...5). [lociae 3TOro moAroHSIIOT W CBApUBAIOT BCTaBKY BEPXHEH IMOJIKU
IJIaBHOM Oajku (CBapHbIC HIBBI 6, 7). 3aTeM CBapuUBalOT yrioBblie 1mBHl 8. [log-
TOHSIIOT BCTABKY T'OPU3OHTAJIBHBIX pedep >KECTKOCTEeW M NMPHUBApHUBAIOT €€ CThI-
KoBbIMU 1mBamu 9, 10, 13, 14 k peOpaM KeCTKOCTU U CBapHbIMU 1Bamu /1, 12,
15, 16 x BepTUKAJIILHOM CTEHKE TJIaBHBIX OasioK. Jlanee cBapuBarOT MOSICHOM yT-
noBoii moB /7. Ilpu cOopke BepTUKaIbHON BCTABKU C BEPTUKAJIBHON CTEHKOM,
BEPXHEM U HWKHEM IOSICAMU €€ NMPUXBATHIBAIOT IBOM /8.

IIpu cOopke u cBapKe CThIKa HMXKHErO mosica (CBapHOM OB /) TEXHOJO-
TUYECKHE OINEPALIMU BBIMOJHSIOT B CICIYIOLIEM ITOPSIKE:

a) MOJATrOTaBIMBAIOT Pa3/IeNIKy KPOMOK B CTBIKE;

0) ycTaHaBIMBAIOT U IPUBAPUBAIOT BHIBOJHBIE IUIAHKU (pUC. 46);

2] * 3/
Puc. 46. IloaroroBka CTBIKOBOI'O
COEIMHEHUS O] CBapKy: / — J0M-

Kpat; 2 — MeIHas MoAKJIaaKa; 3 —
cTajbHas MOJKIaIKa

B) YCTaHaBJIMBAIOT IOJ KOPEHb IIBAa MOAKIAAKH (CM. pucC. 46) U NOMKHU-
MarT UX K HAKHEHW MMOBEPXHOCTU CTHIKYEMBIX JTJUCTOB BEPXHEIO MMO0sICAa KIUHbS-
MU UJIU JOMKPATOM;

T') BBIBOJHbBIC IUIAHKU COEAUHSIOT APYT C IPYTOM NPUXBaTKAMU;



73

1) YCTAHABJIMBAIOT HAMPABJISIONIUE PEIHCHI CBAPOYHOI'O aBTOMATa IMapal-
JIETIBHO OCH CBapHOTO IIBA U CBAPOYHBIN aBTOMAT;

€) Mmpu HEoOXOJUMOCTH OCYUIECTBIISIIOT MOJOIPEB CTHIKYEMBIX KPOMOK
JINCTOB;

) 3aBapUBAIOT CTHIK;

3) YAQISIOT MOAKIAIKU U BBINOJHSAIOT YJIbTPa3ByKOBOW KOHTPOJb CBap-
HBIX IIIBOB;

W) YIQISIFOT BEIBOIHBIC TUIAHKY;

K) MEXaHUYECKU 00padaThIBaIOT MECTa YCTAHOBKHU BBIBOJIHBIX TUIAHOK.

AHAJIOTUYHO OCYIIECTBIISICTCSI aBTOMATUYECKasi CBapKa CTHIKOB BEPXHETO
rosica.
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Puc. 47. C6opka-cBapka 00JITOCBAPHOTO COETU-
HEHHS TJIABHOW OaJIKU Ha TUIOINAAKaX YKpyITHe-
HUS: @ — YCTaHOBKA KaJTUOPOBaHHBIX MPOOOK; O —
yCTaHOBKA BBICOKOIIPOYHBIX OOJITOB U aBTOMATH-
YyecKasi CBapKa MOSICHBIX CTBIKOB; 6 — YCTAHOBKA U
3aKperIeHHEe MPOKIIAI0K M HAKIaJOK

X
X
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Buvinonnenue monmasicHvlx 601mMoce8apHvlx coeOUHeHUll 2Ia6HbIX OALOK.

[Ipu BBIMOJIHEHWH MOHTAQKHBIX pabOT Ha TUIOIIAJKAX YKPYITHEHHS PEKO-
MEH/TyeTCS:

a) (UKCUpOBaTh MOHTHUpPYEMbIe OJIOKHM 7-00pa3HbIMU MPOKJIAIKaMU B
CTBHIKE HIDKHUX TOSICOB M YETHIPbMsI KaJTMOPOBAaHHBIMHU MPOOKaMH, YCTaHABIIH-
Ba€MBIMH B OTBEPCTHE B yIJlaX IEHTPAIbHOW HAKJIAJKH CThIKA CTCHKH TJIABHON
Oaniku (puc. 47);

0) BBITIOJTHUTH F'EOJIC3UYECKYIO TIPOBEPKY MOJIOKECHUS 0JIOKA;

B) MOCTaBUTh BBICOKOIPOYHBIE OONTHI B OTBEPCTHUS, CBOOOIHBIC OT MPO-
OOK IS BRIpPABHUBAHMSI B OJHON TUIOCKOCTH JIUCTOB CTEHKH. 3aTSHYTh OOJITHI;

I') MOATOTOBUThH, COOpaTh W CBApPUTh aBTOMATHYECKON CBApKOW CTBHIKH
MOSICOB TJIaBHBIX 0alloK (cM. puc. 46);

1) IPOKOHTPOJUPOBATH KAYECTBO CBAPHBIX IIBOB, YCTPAHUTH ACe(HEKTH U
MIPOU3BECTH MEXAHUYECKYIO0 00paOOTKY CBapHBIX IIIBOB;

€) YCTaHOBUTH MPOKIAJIKA B TEXHOJIOTHYECKNE OKHA CTCHKU M HAKIIAJIKH,
NIEPEKPHIBAIOIINE OKHA;

) 3aTSHYTh BCE BBICOKOTIPOYHBIE OOJITHI HA HOPMATHUBHOE yCHIIHE.

[Topsimox mpOU3BOACTBA COOPOYHO-CBAPOYHBIX pabdOT Ha IUIOMIANKAX YK-
pyTHEHUs AaH Ha puc. 47.

17. MEXAHUYECKASI OBPABOTKA CBAPHBIX COEJJUHEHUI

MexaHndeckyro 00pabOTKy CBApHBIX MOHTa)XXHBIX COCAMHEHUIN Ha3Hada-
0T JUTSI TIOBBIIICHUS! X BBIHOCITMBOCTH U XJIaJIOCTOMKOCTH.

Ona Ipou3BOAUTCS MOCIIE KOHTPOJISI KAYeCTBA M UCTIPABIICHUS Je()EKTHBIX
Y4aCTKOB IIIBOB.

Mexanudeckasi oOpaboTka CBAapHBIX COCIMHEHHM B MeCTax HM3MEHEHUS
CEYCHHMSI PJIEMEHTOB 00€CIIEUMBAET MOMyUYCHHE TUTABHBIX MEPEX0JI0B OT MeTallja
[IBa K OCHOBHOMY METAJITy, OT KOHIIAa MPUBAPEHHOM JIeTajJl K OCHOBHOMY dJie-
MEHTY KOHCTpYKIuu. O0paboTKa BHIOMHAETCA 0€3 U3JIUIIHEr0 OCIa0JIeHHs ce-
YEHUS HA MUHUMAJIbHYIO TTyOHMHY, HEOOXOAUMYIO JUIsl CHATHS TTOBEPXHOCTHOTO
CJIOA MeTala B 30HE 0OpabOTKHU 10 MOJTy4YeHUs OJeCTAIIeH MOBEpXHOCTH (HA
riyouny 0,5 Mm).

VYriy6iieHre B OCHOBHOM METall HE JI0JDKHO MPEBBIIaTh | MM Ha MeTall-
e TommuHon 10 20 MM 1 3 % TONIIMHBI Ha OOJiee TOJICTOM MeTalljle.

B ciydae npeBbItieHUs JOMyCKaeMOW BEIMYMHBI OCTIA0JICHUS TIPOU3BOIST
MOJIBAPKY C MOCIEAYIOIIEH 3a4hCTKOM. Bce 0)orm cBapkoll Ha MOBEPXHOCTH
MeTajlla 3a4rIIaloT aOpa3suBHBIM HHCTPYMEHTOM Ha riayouny 0,5 mwm.

MecTHbIE HAIUTBIBBI IIBOB CIUIAKUBAIOTCS MEXAaHMYECKOW 00pabOTKOM 10
00pa3oBaHMsl MJIABHBIX MIEPEXO0/IOB OT HAIIBIBA K OCHOBHOMY MeETaJlly.
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[Ipu 06paboTke abpa3uBHBIM UHCTPYMEHTOM HE JOIYCKAOTCS 0KOTH Me-
Tajla u3-3a CUJIBHOTO JJaBJICHUSI HA UHCTPYMEHT.

JUist yaanieHus TEXHOJOTMYECKUX MPUITYCKOB HCIONb3YIOT Ta30KUCIO-
POAHYIO PE3KY C YUETOM MPUITYCKa Ha MEXaHUYECKYI0 00pabOTKy Ha IIyOuMHY
1...2 MM C y1aleHHEM BBICTYIIOB U HAILJIBIBOB.

3a4MCTKYy KPOMOK JIMCTOB TOCJE€ YAQJIE€HUs BBIBOJAHBIX IJIAHOK Ta30KHU-
CIIOPOJHOW PE3KOW BBIMOJHAOT MO BCEM JIMHE Y4YacTKa, TJ€ HAKIAJAbIBAINCH
IIBbI, MPUKPEIUISIIONINE BBIBOJHBIC TUIAHKU. [Ipu 3TOM yTJIbI KPOMOK JIMCTOB
IUTABHO CKPYTJISIOT paauycom 2 MM. Cxema 00pabOTKU CTBIKOBOT'O COEIMHEHUS
JIMCTOB OJIMHAKOBOM TOJIIIMHBI JJaHA Ha pUC. 48.

a) 120-150 4-4
l | \l I boL e
< ’ Do
A | ! / At — N '
I “= = 1 MT 1
>200
= B-E
6) b~ b-b
>]-2__0____>|___/%  <1:20 ,
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>1:20 >1:20

Puc. 48. Cxema 00pabOTKH CTBIKOBOTO COCIMHCHHUS
JMCTOB OJINHAKOBOM TONIIUHBL: a — 06€3 yriryOJieHus B
OCHOBHOI1 MeTast; 6 — ¢ yriyonenueMm Ha 0,028, HO
Oosiee ueM Ha § MM C KaXKI0i CTOPOHBI; / — TpaHHLIA
11Ba; 2 — rPaHULIAa 30H MEXaHU4YeCcKoi 00paboTku; 3 —
MeTasul, yAJIsieMbIii MEX00paOoTKOM
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Puc. 49. Cxema 00pabOTKH CTHIKOBBIX COCIMHEHUN JTUCTOB
pa3Ho TONIMHBI (a) ¥ pa3HO# WUpHHLI (0): [ — rpaHuLa
IIBAa M0 30HE CIUIABJICHUS; 2 — TPAHUIIBI 30H MEX00pabOTKH
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Puc. 50. Cxema 06pabOTKH yCHIICHHUS CTBIKOBOTO IIIBAa B 30HE TIEpeceueHUsI (a) WIn
MIPUMBIKAHUS K YIIIOBOMY (6) WIH K JPyrOMY CTBIKOBOMY IIBY (8): / — IpaHUIIA 1IBa;
2 —30Ha Mex00pabOTKH; 3 — MeTaJl1, yAalsieMblii Tpu MexoOpaboTke
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Puc. 51. Cxema 00pabOTKN KOHIIA TOPU3OHTAIb-
HOTO pedpa KECTKOCTH, 0OpBIBAEMOT0 BOITH3U
MOHTaXHOTO OOJITOBOT'O MJTK OOJITOCBAPHOTO
CThIKA: /| — TEXHOJOTUYECKUI MPUITYCK; 2 — KOH-
TYp, 10 KOTOPOMY MPHUITYCK yJIAJISETCs Ta30BOU
pe3koif; 3 — 30Ha Mexo0paboTku; b — muprHa
MpuIycKa y konma peopa (b > 20 mm); ¢ — pac-
CTOSTHHE OT Kpasi IPUITYCKa JI0 Havajia IJIaBHOTO
nepexoza (¢ = 15 mm); r — paauyc nepexoaa
(r =60 mm)

st yaanieHus MOBEPXHOCTHBIX Je(EKTOB € TOPLOB IIBa JIOMYCKAeTCs
IJIaBHO C YKJIIOHOM He Oozee 1:20 u conmpsiraeMbIM paguycoMm He MeHee 150 Mm
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yIrayOnsaTbes B OCHOBHOM MeTam Oe3 mojaBapku Ha BennuuHy 0,02 mmpuHbI
CBApUBAEMOTO JIUCTA, HO HE 0oJiee ueM Ha 8 MM ¢ Ka)XJ10il CTOpOHBI (6) U HEe 00-
nee 12 MM ¢ ogHoM cToponsl. [lociie 06padoTKu TOPIIOB 1IBa YTIiibl KPOMOK JIUC-
TOB IUTABHO CKPYIVIUTh paguycoM 2 mm (b—b).

B cinyuyae mnepeceue-
HUSL CTBIKOBOT'O IlIBA CTEH-
KOU, peOpOM >KECTKOCTH WU
dbacoHKOI ycuieHue IBa B
MeCTax NEepeceueHus: CHSTh
3aMoJUIMI0 C OCHOBHBIM Me-
TAJUIOM.  YTIbl  KPOMOK
CKpYTJIUTh.

I[Ipuy  MexaHuyeckou
00paboTKe CTBIKOBBIX CBap-
HBIX COEJUHEHUH JIUCTOB
pa3JIMYHOM TOJILIUHBI BBI-
MIOJIHSFOTCS TpeOOoBaHMUS,
JnaHHble Ha puc. 49. Paguyc
nepexoaa K 0oJiee MIMPOKO-
My JIUCTY JOJIKEH OBITh He
menee 150 mM. [lomyckaet-
Csl 3aUMCTKA YCUJICHHUS IIBOB

Puc. 52. Cxema 00pabOTKH KOHIIEBOTO y4acTKa CTEHKH
npu 0OpBIBE €€ He Y Toplia AJIeMeHTa: / — TEeXHOJIOTHYe-
3aII0JIMIO € OCHOBHBIM ME-  cxyii npumyck; 2 — KOHTYp, 110 KOTOPOMY IIPUITYCK Y1a-
TaJIJIOM. JsieTcs Ta30BOM pe3Koif; 3 — 30Ha Mexo0paboTKu; ¢ — pac-
[Ipy HaO)KEHWHU IIe- CTOSHHE OT Kpas MPUITyCKa JI0 Havaya IABHOTO MEPEX0-
peceKaromero msa Bo m3be- 4@ (¢ > 30 mm); r — panuyc niepexona (» > 60 mm); b —

> - R — pa-
JkaHne o6pa3oBaHHs MOJpe- HIMpYHA IPUITyCKa y KOHIA cTeHkH (b > 20 Mmm); R — pa
JINYC BBIKPY>KKH TEXHOJIOTHYECKOT0 OKHA (R > 75 MM)
30B B MCCTC IICPCCCUCHUSA

HEOOXOJIMMO CHATH YCHUJIe-

HUE paHEe CBAPEHHOTI'O IIBa 3aMOJIULO C OCHOBHBIM METAJIJIOM Ha PacCTOSHHUU
He MeHee 40 MM OT KPOMKH JIMCTA UM OCH NEPECceKaeMoro IBa, odecrneynBas
IJIaBHBIA MEpPexXo] K HEe3allUIIEHHOMY Y4YacTKy IiBa paauycoM >60 mMm (puc.
50).

Mexanuueckyro 00pabOTKy KOHIIOB TOPU30HTAJIbHBIX pedep >KECTKOCTH,
00pbIBaEMbIX BOJIM3M MOHTQ)XXHBIX COCIMHEHUM, BBIMOJIHAIOT COrJIaCHO puc. S1.
Mexannueckyro 00pabOTKy KOHIIOB CTEHOK JBYTaBPOBBIX OAJIOK ¢ KOMOMHHUPO-
BaHHBIMU OOJTOCBAPHBIMU CTHIKAMU BBINIOJHAIOT B COOTBETCTBHUHU C PUC. 52.
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3AKJITIOYEHHUE

MoHTaXHbIS COCIMHCHUA CTAJIbHBIX MOCTOB HanOoJIce OTBETCTBCHHBIC U
TPYAHBIC B UCITIOJIHCHUHU 9aCTH MOCTOBBIX KOHCTpYKHHﬁ, OIIPCACIIAOINUC B IICP-
BYIO OUCPCOAb HUX pa6OTOCHOCO6HOCTL. HOG)TOMy CTaBHUTCA 3aJada KaK MOKHO
OoJIbIIIe ABTOMATHU3UPOBATb U MCXAHHU3UPOBATH IIPOLUCCC ITOJIIYYCHUA HCPA3BCM-
HBIX COCHHHCHHﬁ.

PaCCMOTpeHHLIG B JTaHHOM 1MOCOOMHY aBTOMAaTHUYECKHE U MCXAaHHU3UPOBAH-
HBIE CIIOCOOBI CBApPKU IMO3BOJIAT CTYACHTAM OLICHUTb HMX IIPCUMYIICCTBA U HC-
JOCTaTKH, pa6OTOCHOCO6HOCTB I[MOJIYYCHHBIX 3TUMHU criocobamMu CBApKu CBap-
HBIX COG,Z[I/IHGHI/Iﬁ IIpU 3HAKOIICPCMCHHBIX HAI'py3Kax. VuebHoe mocobue JacT
OTBCT, ITOYCMY BO3HUKAIOT CBAPOYHBIC HAIIPIKCHUA H ,IIC(i)OpMaHI/II/I, KaK HX
YMCHBIINTDL, KaK CHU3UTb BPCAHOC BJIIMAHUC HaA pa6OTOCHOCO6HOCTB MOCTOB MC-
Tajllla B 30HC TCPMHUYCCKOI'O BJIMAHUA, KOHOCHTPALIHUIO Hal'[prKeHI/Iﬁ CBApPHBIX
COCHHHeHHﬁ, KaK IIpCaIOTBPATUTDH 06p330BaHI/I€ 3aKaJIOYHbIX TPCUIINH.

CTYI[GHTI:I IMO3HAKOMATCA CO CBAPOYHBIM 060py,Z[OBaHI/I€M, CBApOYHBIMHU
mMarcpualiamM, ¢ OCHOBAMU TCXHOJIOI'MH C60p0‘1HO-CBapO‘IHI)IX pa60T Ha MOH-
TaXC MOCTOBBIX KOHCTpYKHPIfI.
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