HcTopust pa3sBUTHSA CBAPHBIX KOHCTPYKIMH

Crnoco0 mosnyueHus Hepa3beMHBIX COCAMHEHHUH AeTaliel MmyTeM CBapKu ObLI
M3BECTEH JIIOJSM €lI1le B IIyOOKOM JApeBHOCTH. [IepBbIM cOCOOOM MOTyUYEeHHS He-
pa3beMHBIX COCIMHEHUI ObUT Ky3HEeUHasi cBapka. [Ipex/e Bcero, Ky3HeuHas CBapKa
CIyXWJia JUisl YBEJIMYEHHsS] pa3MepoB 3aroToBOK. [Ipu M3roTOBIEHUM MEIHBIX Oyc
KOHIIbI U30THYTOM HA KPYIJIOM OIPABKE IMOJOCHI COSAUHSUIM BHAXJIECTKY U CBApHU-
BaJii Ky3HEUHBIM crioco0oMm. CBapKy Meu MPUMEHSIIN HE TOJBKO JUIsl M3rOTOBIIE-
HUS BELIEH, HO U JUUIA UX IIOYMHKH, HApAIIMBAHUS NU3HOLIECHHBIX KPAEeB.

Oco0eHHO BBICOKOTO Pa3BUTHS U OOJBIIIOTO Pa3HOOOPA3Us JOCTUTAET TEXHU-
Ka IOJIyYEHUs] HEPA3bEMHBIX COCAUHEHUN METAJUIOB B JKEIIE3HOM BeKe. [[peBHel-
e U3IeTus U3 JKeje3a, oTHocsmuecs K [V Teic. 10 H. 3., ObuTH 0OHAPYKECHBI B
Erunre.

B VIII—VII BB. 10 H. 3. B BocTouHo#i EBpomne nosBisitorcst OumMmeraninye-

CKHUC MCUYM M KUHIKAJIbI, IIPW U3TOTOBJICHHUHU KOTOPBIX COCIHNHAIN 6pOH3y H KCJIC30

(puc. 1).

Puc. 1. bumerannuueckuii CBapHOU Meu.

B cxudcekyro smoxy (VII—III BB. 10 H. 3.) Obl71a OCBOCHA Ky3HEUYHAsI CBapKa
AeTaneil u3 cTajel ¢ pa3HbIM COAEpPKAHUEM YIUIEPOJIa C LEJIbIO YIYUIIeHHUs KauecT-
Ba JIE3BUS PEXYIUX U pyosimux opyauil. CodeTaHrne B KOHCTPYKIIUH PEXKYIIETO
MHCTpYMEHTa (M€Y, KJIMHOK, TOMOp) TBEPAON CEpALIEBUHBI (BBICOKOYTIIEPOAUCTAs
CTajlb) M MATKOTO MOBEPXHOCTHOIO CJIOSI (HU3KOYTJIEPOAMCTAsl CTallb) HE TOJIBKO
CI0CcOOCTBOBAJIO MOBBIMICHUIO IPOYHOCTH, HO M 00ecTeunBaio nosisienue g dexra

camo3aTayMBaHus Jie3BUsl. TakuM 00pa3oM, OBLJIO PEaM30BAHO TJIABHOE MPEUMY-



IECTBO MPUMEHEHUS CBAPKH — BO3MOXHOCTb IMOJYYEHUS] KOHCTPYKIUH, B KOTOPOU
CBOMCTBAa OTJEJbHBIX YYaCTKOB COOTBETCTBOBAIM JKCILUTyaTALlMOHHOMY Ha3Haye-
HUIO.

NHTepecHa TEXHOJIOrMs H3TOTOBJIECHUS OPYKEUHBIX CTBOJIOB C MOMOIIBIO
Ky3HEYHOM CBApKH, MMOJy4YMBIIas pa3BUTHE B KOHLE 15 Beka. BeIKkOBaHHBIN U3 KpU-
I(bI' KEJIE3HBIN JUCT CKPYYHBAIIM HA 5KEIE3HOI OIpaBKe B TPyOy M CBapHBAIH HPO-
JIOJIbHBIM IIIBOM BHAXJIECTKY. 3aTeM Ha 3Ty TpyOy HaBapHBAIH €Il OJHY WU JBE
TpyObI OOJIBILIETO AMAMETPA, CIIeJs 32 TEM, YTOOBI IPOIOJIbHBIE CBAPHbBIE IIBBI pac-
MOJIATATNCh B Pa3HBIX MeCTaX. BBIKOBaHHBIE TakuM 0Opa3oM TPyOBI-3arOTOBKHU
ObLTM KOpoTKUMU. [ToATOMY 117151 TOJTy4YeHUs TOCTATOYHO JUIMHHOTO CTBOJIA OPYAMMA
HECKOJIbKO TaKUX 3arOTOBOK COEJIMHSIN MEXIy cOOOM Mpu MmoMouu cBapku. s
ATOTO COOTBETCTBYIOIIME KOHIIBI TPYO BBHIKOBBIBAJIM B BHJIC€ BHYTPEHHETO WM Ha-
PY>KHOTO KOHYCa, COCIMHSUIM U CBApUBAJIM BHAXJIECTKY. B Ka3eHHYIO 4acTh CTBOJIA
BBAapMBaJIM KOHUYECKYIO KEJIE3HYHI 3arnyuky. MccinegoBaHuss MUKPOCTPYKTYPBI
CBAPHBIX LIBOB JAPEBHEPYCCKUX MNHUINATIEH XV B. MOKa3aad, YTO KayeCTBO CBAPKHU
OBLJIO OYEHb XOPOLIUM.

B XIX B. Ky3He4yHas cBapka B MPOMBIIIIEHHOCTH ObLJla MEXaHU3HPOBAHA.
Pyunoii Tpya Monoroboiia 3aMeHseTcs paboToil MaliuH, MEXaHUYECKUMU MOJIO-
TamMHu ¢ BecoM Ooiika 10 1 1, mpousBoasaimumu oT 100 1o 400 yaapoB B MUHYTY.
TexHonorusi Ky3HeUHOM CBapKH Takke OblIa yCOBEpIICHCTBOBaHA. Ky3HEuHyO
CBapKy MCIOJIb30BAIM JJIsl MOJYYEHUS OMMETaNIMYeCKUX JUCTOB. JIMCTHI pa3Ho-
POJHBIX METAJJIOB COOMpAIM B MAKET, KOTOPBIM HArpeBalid B Me4ax W MPOMyCKalu
yepe3 BaJIKU IpokaTHoro craHa. Cieayer OTMETUTh, YTO ATOT CHOCO0 MOJIyYEHHS
OMMETAITTNYECKOTO JIMCTA COXPAHUIICS O HALIUX JTHEH.

3HAaYUTEIbHOE NPUMEHEHHE Ky3HEUHas CBapKa HaxoJuja B IMPOU3BOJICTBE
CBapHBIX CTAJIBHBIX TPYO C MPSIMOJMHEHWHBIM MPOAOJIBHBIM HAXJIECTOYHBIM IIBOM.

KpOMKI/I JINCTOBOM 3arOTOBKU MNpCABApPUTCIIbBHO CKalllMBAJIM, HAI'PCBAJIN B IIC€YH, 3a-

! Treppaast ryGuaTast Macca xele3a ¢ MaJIbIM COJIEPKAHUEM YTIIEpOoa, cepbl, pocdopa, KpeMHUs, CO UTAKOBBIMU
BKJIFOUEHHUSAMH, 3aIOJIHAIOIMMU TIOpbl. B peBHUE BpeMeHa UCXOJHBIA MaTepua AJ1s MOJIYUYEHUs JKeIe3HbIX U3/e-
JIMH.



TEM MPOKATHIBAIU HA CEPJCYHHMKE. TakuM CrOcOOOM HM3rOTaBIMBAINA TPYOBI aua-
MeTpoM OT 40 MM 10 HECKOJIBKMX COTEH MHWJUIUMETPOB. [loMUMO MpSMOIIOBHBIX,
M3rOTaBIMBAIM U CHHUPAIBHO-IIOBHBIE TPYObl quamerpoM A0 600 mMM. J{ns moBbI-
LICHHUS TTPOU3BOIAUTEIIBHOCTA CBAapKH M KAauye€CTBA CBAPHOIO COCAWMHEHUS HAYAIH
OPUMEHSTh Ky3HEUHYIO CBapKy C HarpeBOM KpPOMOK ropejkaMu, padOTaBIIMMH Ha
BOJSIHOM rase ¢ BO3QyXOM. Harperble KpoMKHM CBapuBai NMPOKOBKOM MEXaHHUYeE-
CKMMH MOJIOTAMU WJIA NPOKATKON HA)KUMHBIMU POJIMKAMM.

Cnenyer oOpaTuTh BHUMaHUE Ha TO, YTO C MOMEHTA CTAHOBJICHHS CBAPKU KaK
TEXHOJIOTMYECKOI0 MpolLecca, OHa Obljla HallpaBJeHa Ha pelIeHUEe OCHOBHBIX 3a/1ad,
aKTyaJIbHBIX U B HACTOSILEE BPEMS:

e oOecrieueHHEe BO3MOXKHOCTU TMOJYYEHHUS KPYIMHBIX KOHCTPYKIHMH U3
MEJIKUX KOMITOHEHTOB;

® COCIMHEHUE MATEPHUANIOB C Pa3JIMYHBIMU CBOMCTBAMM B OJIHOW KOHCT-
PYKILINH;

® PEMOHT U BOCCTaHOBJIEHUE OTACJIBHBIX YYaCTKOB KOHCTPYKLHNN;

® CHW)XCHUE TPYNOEMKOCTH U3TOTOBICHHSI KOHCTPYKIIHH.

B xonne XIX B. u B Hauasie XX B. HA OCHOBE JOCTH)KCHHUH B 00J1aCTH (DU3UKH
U DJIEKTPOTEXHUKU HAOJII01aeTCd MHTEHCUBHOE PAa3BUTHE TEXHOJOTHWH CBAapKH. 3a
KOPOTKUH CPOK OBLIT CO3/1aH psijl HOBBIX CHOCOOOB CBApKHU, SBIISIOIINXCS OCHOBOMA
CBApOYHOM TEXHHUKHU U B HAILIE BPEMSI.

McToyHMKOM HarpeBa uisl CaMOI'0 paclpOCTPAaHEHHOI'O 10 HACTOSAILETO Bpe-
MEHHU BHUJIa CBAPKHU CIYKHUT JJIEKTpUUYECKasi ayra. YecTb OTKPBITUS SIBJICHUS JJIEK-
TPOAYTOBOTO paspsla NPUHALIEKUAT PYCCKOMY yuyeHOMy akanemuky B. B. Ilerpo-
BY. O1HaKO BO3MOYKHOCTb IIPAKTUYECKOMN pean3alii TEXHOJIOTHYECKOT O Mpolecca
JyTOBOW CBapKu MOsIBWIACH Ojaroaaps padortam pycckux uzooperareneit H.H. be-
Hapaoca u H.I'. CnaBsiHOBa.

Huxomnait Hukomnaesuu benapaoc npemioxun u ocymectsui B 1880-1890 rr.

AYTOBYIO CBAPKY HCIUIABAIIUMCA SJICKTPOAOM HYFOﬁ MpsAMOro U1 KOCBCHHOI'O Ileﬁ-



ctBus. B 1887 r. OH npeanoxKuia OCHOBHBIE BUbI 3JIEKTPOKOHTAKTHOW CBAPKU — TO-
YEYHYIO U POJIMKOBYIO.

Huxonaii I"'aBpunoBuu CnaBssHOB B KOHIIE 1880-X TO10B OCYIIECTBWI U IIU-
POKO BHEAPUII JIEKTPOIYTOBYIO OTIMBKY METAJUIMYECKUX HU3IEIUN U CBApKY ILIa-
BALIUMCS METAJNIMYECKUM 3JIEKTPOJIOM, pa3paboTall OCHOBbI METAJLTYPrUU CBapOy-
HOT'0 ITPOLECCa U, B YACTHOCTH, MPEIIOKUI BECTUA CBAPKY IOJ MIJIAKOBOM 3aIIUTOM.
OH co3pan nepBblii B MUpPE aBTOMAT JJIsl IyTOBOM CBApKU METAJUIOB IUIABSIIUMCS
ANeKTpoAOM. Tak Ha3bIBaeMbIN «IU1aBUIbHUK CIIaBSHOBAY.

Nzo6perenus H.H. benapnoca u H.I'. CnaBsiHOBa moiy4Ymsii MUPOBOE TpH-
3HAHKE, OHU ObUIM 3aIIaTEHTOBAHBI BO MHOTUX MPOMBIIIUIEHHBIX CTpaHaxX EBporbl u
B AMepuke. BO3MOXHOCTH JTyrOoBOM CBapKu IUIaBJICHUEM OBUIM BBICOKO OIICHEHBI
Ha BbIcTaBKax B Poccun, Ha Bcemuphbix BeicTaBkax B Uukaro u Ilapuxke. B 1893 r.
Ha BceMupHO# BbicTaBke B Yukaro H.I'. CnaBsHOB Obul HarpaxkaeH IUIJIOMOM H
30JI0TOM MEJAIIbIO 32 U300PETEHNE IIIEKTPOYTOBOM CBAPKU METAIITIOB.

Pa6otet H.H. benapnoca u H.I'. CnaBsHOBa, HarjasqHO IEMOHCTPUPOBABIIIHE
MPEUMYIIECTBA TEXHOJOTUM DJICKTPUUECKON CBApKH TEpea JIPyrMMHU CrocoOamu
COEIMHEHUS METAJUIOB, MOCIYKUJIU TOJYKOM K IIMPOKOMY PacIHpOCTPAHEHUIO 3TO-
ro TEXHOJIOTUYECKOI0 MpoIlecca U pOCTY TEMIIOB 00beMa €ro MPUMEHEHHS.

C 1890 mo 1892 r. B Macrepckux llepmMCkux mymeyHbIX 3aBOJOB CBAPKOU
ob110 oTpeMonTHpoBaHo 1631 uznenue obmmm Becom 16 953 myna. Bec manbonee
TsDKEeIou neranu pocturan 425 mynos. M3pacxomoBaHo 3iekTpoaoB 685 mynos,
pacIUIaBICHHBIX 3a 887 u.

HecMoTpst Ha 3HaUMTENbHBIE YCHEXU PYCCKUX M300peTaresiedl U HHKEHEPOB
B Jiesie pa3pabOTKU W BHEAPEHMs TyroBOM 3JEKTPOCBApKH, K Hadany XX B. Mpo-
MBIIUIEHHO pa3ButThie cTpanbl EBpomnbl u CHIA Hauvanu omepexaTb Poccuto mo
o0beMy mpuMeHeHus: cBapku. [1osBsSIOTCS HOBBIE CHOCOOBI CBapKu: cBapka Io-
KpbIThIM 251eKTpoioM (Oscar Kjellberg 1907T.).

[lepByt0 KHCIOPOJHO-ALETUIICHOBASI CBAPOYHYIO TOPEIKY CKOHCTPYHPOBAJ

dbpanuy3ckuil nrxkenep J. Dyiie, KOTOPHIA MOJTYYUI HA He€ maTeHT B ['epManuu B



1903. B Poccun 310T cioco0 cran u3BECTeH MpeAnoiaoxkuTenbHo k 1905, a moiy-
4yuJ pacrpoctpanenue k 1911.

CBapka HauMHAET HAXOJAUTh MPUMEHEHUE HE TOJIBKO MPU PEMOHTE, HO U JJIS
M3TOTOBJICHUS] 1 MOHTaKa KPYIHbBIX KOHCTPYKIIHM.

B IlIBeuum mnosBunach IjaBydasi cBapouyHas mactepckas "OCAb — IV",
TIpeAHA3HAYCHHAS JUIS PEMOHTA MOPCKHX cynoB” (1907 T.);

B CHIA (dunanenbhusi) npeanpUHUMAIOTCS TOMBITKH MPOJOXKUTh C HC-
MOJIb30BAaHUEM KHUCJIOPOIHO-AIIETUIICHOBOM CBapku TpyOompoBoa anuHou 11 muib
(1911 r.); cmyctsa roa Ha OTHOM U3 aBTOMOOMIBHBIX 3aB010B CIIIA mpuMeHumu To-
YEUHYIO CBApKY JUIsl COEIMHEHHUS JIeTael KopIryca aBTOMOOUIIS.

B 1918 rony mopckoii peructp Jloiina naet pa3pemieHne Ha IPUMEHEHUE JTy-
rOBOIl CBapKH B CYIOCTPOECHUMU.

B 1920 rogy Obu1 cnymieHn Ha Boay cyxorpy3 "Fulagar" BomousmenieHuem
421T.

CBapky NpPUMEHSIIOT MPHU CTPOUTEIBCTBE ACTaKaj, MOCTOB, PE3EPBYapOB,
chepruuecKux rasroyibJAepoB, MPOTSHKEHHBIX TPYOONMPOBOJOB, B TOM YHUCIE Mapo-
MIPOBOOB.

[[IupokoMy pacnpocTpaHEHHIO CBapHbIX KOHCTpyKuuii B CoBerckom Corose
cnocooctBoBaiu padotsl JI.A. lynmbueBckoro, E.O. [1atona, B.I1. Bonorauna, I'.A.
Huxomaesa, H.O. Okep6ioma. B 30-x rogax XX-ro crojeTusi cBapka Hadaja yc-
MEIIHO BBITECHATH JAPYryue CrocoObl COeIMHEHUs AeTaneil, 0COOEHHO COCTUHEHUS
Ha 3aKJIeNKax, B KPYMHBIX CTPOUTEIbHBIX KOHCTPYKIHUAX, TAKUX, KAK aBTOJOPOK-
HbIE U JKEJIE3HOJOPOKHBIE MOCTBI. BBUIM CIIPOEKTHUPOBAHBI U MTOCTPOECHBI MOCTBI C
nposneroM 45 M, 3ateM 87,6 m.

K koniy 20-x rogoB XX CTOJETHS CBApOYHOE MPOM3BOJCTBO MPUOOPETACT

YepThl CaMOCTOSITENIbHON oTpaciu. JlanbHeiiee ee pa3putre TpedoBaao pazpadboT-

* dupma ESAB B HacTosiIee BpeMs SIBJISETCS BEAYIIHM B MUpPE IIPOM3BOIUTENIEM CBAPOUHOTO 06OPYIOBAHHUS 1 CBa-
POYHBIX MaTEPHAJIOB.



KU CIEHHAIbHBIX MPaBUJ MPOSKTUPOBAHUS M MU3TOTOBIICHHS CBAapPHBIX KOHCTPYK-
I[UI; HEpa3pYIIAIOIIUX METOJIOB KOHTPOJISI KAUeCTBA CBAPHBIX COCIMHEHUM.

[TosiBnsitorest crannapthl «Mcnbitanue capubix mBoB» (1921 r.); «IIpaBuna
KOHCTPYUPOBaHHUs CBapHBIX KOTIOB» (1925 r.); «IIpaBuna cBapku IJIaBICHUEM U
ra3oBOW pe3Ku Mpu cTpoutTenbeTBe 3aanui» (1928 r. CIIA); «IIpaBuna AmMepukaH-
CKOT'O CBapOYHOE OOIIECTBO” 0603HAYCHHS CBAPHBIX IIBOB HA uepTexax» (1929 r.);
ObTM BHeceHbl u3MeHeHus: B Boiler Code (cBon mpaBuil MpOEKTUPOBAHMS U U3TO-
TOBJICHUSI KOTJIOB M COCYJIOB AMEPHUKAHCKOTO OOIIECTBA MHKEHEPOB MEXAHHUKOB)
YTBEp/MBILIKNE MpaBujiIa NPUMEHEHUs paauorpaduueckoro KOHTPOJSI CBAPHBIX CO-
equnenuit (1931 r.); cranmapt Ha cBapouHble 2ekTponaa (1935 r. BenukoOpura-
Hus). B 1933 roay 6nuia uzgana monorpadus «MeTozibl pacuera 3JIEeKTPOCBapHBIX
coenunenunit» (I'.K. Taryp, H.H. Prixanun). B Tom xxe romxy ¢upma Lincoln Electric
Co. nyOnuKyeT CpaBOYHUK MO MPOESKTUPOBAHUIO CBAPHBIX COCTUHEHUN U TIpUMe-
HeHuto ayrosoit cBapku (Procedure Handbook of Arc Welding Design and Fabrica-
tion).

B 1936 rony Amepukanckoe cBapouHnoe oOiiectBo (AWS) BeIlyCKaeT JOKy-
MEHT, PErJIaMEHTUPYIOIIUN TPOCKTUPOBAHUE, COOPYKEHUE, PEKOHCTPYKIIMIO U pe-
MOHT aBTOMOOWJIBHBIX U JKEJIE3HOJOPOKHBIX MOCTOB C IPUMEHEHUEM CBAPKHU T1JIaB-
nenueM. B toMm xe rogy AWS mnoaroroBmia AokymMeHT «BpemeHHble mpaBuiia
OIICHKH CBapOYHBIX MPOIIECCOB W HCIBITAHUS OMEpPaTOPOB-CBAPIIMKOBY» (Tentative
Rules for the Qualification of Welding Processes and Testing of Welding Op-
erators)

Bo BTOpoii monoBuHe XX-ro BEka CBapKa 3aHsUIa OJHO W3 JIMAUPYIOLIUX
MECT CpeAu TEXHOJOTHYECKHUX IPOIECCOB, OJlaro/iapsi CBOMM YHUKAJIbHBIM BO3-
MO>XHOCTSIM CO€JIMHSATHh MPAKTUYECKU JIFOObIE METAJUIbl M HEMETaNINYeCKHe MaTe-
puansl. CBapKoil B MUpE 3aHATO HE MEHEE 5 MIIH. 4esloBeK, u3 HUuX 70-80% Ha snek-

TPOAYTOBBIX MPOLECCAX.

? American welding society (AWS) — AMepHKaHCKOE CBAPOYHOE OOIIECTBO, HIPAET BEAYIIYIO PO B KOO AHHAIHH
cBapounoro npou3BocTBa CIIIA u akTHBHO BIMSET HA Pa3BUTHE MPOU3BOJCTBA CBAPHBIX KOHCTPYKIIMIT BO BCEM MU-

pe.



bosnee nmonoBrUHBI BAJIOBOTO HAIMOHAJIBHOIO IPOIYKTA IPOMBILIJIEHHO Pa3BU-
TBIX CTPaH CO3/JA€TCs C IIOMOILBIO CBAPKU U POACTBEHHBIX TEXHOJIOTHUM, K KOTOPBIM
OTHOCST HAIUIABKY, NAHKy, PE3Ky, HAHECEHUE MOKPBITHM, CKIEMBAHHUE PA3JIMYHBIX
MaTepuaioB. J[om0 pa3aMYHBIX CIOCOOOB COEIUHEHMs JeTalied, MPUMEHSIEMbIX B

IMPOMBIIIJICHHOCTH U CTPOUTCIIBCTBC, HIJIFOCTPUPYCT PUC. 2.

1% 8%

13%
52%

B Ceapka (1) O Nanka(2) O CkneuBaHue(3)
O MexaHuyeckue O fApyrue(5) @ HaHeceHue
coeUHeHUA (4) NOKPLITUH (6)

Puc. 2. Jlonsa cnocoO0OB COeIMHEHUS JIeTalIei

Tonbko B Poccuu oOminii 00beM CBapHBIX METAITMYSCKUX KOHCTPYKITUH JTOC-
turaet 800 muH. T. Jlo 2/3 mupoBoro nmorpebiieHHs] CTaIbHOTO MpOKaTa UJET Ha
IIPOU3BOJICTBO CBAPHBIX KOHCTPYKIMN U COOPYKEHUM. TomHa CBapuBaeMBbIX Jie-
Tajei KojedseTcs OT MUKPOHOB /10 METPOB, Macca CBapHBIX KOHCTPYKIUH — OT J0-
Jed TpaMMa JI0 COTEH M ThICSY TOHH. 3a4acCTyl0 CBapKa SIBISAECTCA €IUHCTBEHHO
BO3MOXKHBIM WM HambOoJee 3(PEeKTUBHBIM CIIOCOOOM CO3/1aHUsI HEPAZBEMHBIX CO-
€IUHEHU KOHCTPYKUIHMOHHBIX MAaTE€pUajoB U MOJYyYEHHUS 3arOTOBOK, MAaKCHUMAaJIbHO
MPUOIMKEHHBIX K ONTUMAaJILHOM (hOpMEe rOTOBOM JI€TalId UM KOHCTPYKIUH.

Macmtabbl TpUMEHEHHS] CBAPKU TIPU COOPYKEHUU COBPEMEHHBIX KOHCTPYK-
UM xapaktepusylor ciaenytome npumepsl. B 1976r. B CIIA (pupma Ixenepan
JlaitHamMuke) ObUTO 3aBEPIIIEHO CTPOUTEIBCTBO C(PepUUECKOro Ta3roibaepa U3 airo-
MUHHEBOTO CIUIaBa, YCTAHOBJIEHHOIO Ha CIIELIMAJIbHOM TaHKEpE ISl TPAHCIIOPTH-
POBKM NPUPOAHOro rasa. /[uamerp rasroisipaepa coctasisiil 36 M, JUIMHA CBAapHBIX
mBOB — 48,6 MUJIb, BEC HAIJIABJICHHOTO MeTayia 3166 Kr.

B mupe nponoxkeHo okono 1 MIH. KM CBapHbIX razonpoBoaoB. Hampuwmep,

MPOTSKEHHOCTh TPyOOIpoBOJa, MposiokeHHoro B 1975 rony Ha Aumsicke, — 798
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MuJib, tuametp — 1220 mm. Ha ctpoutensctBe TpyOomnpoBoaa 6su10 3austo 17 000
yenoBek — 6% nHacenenuss Ansicku. Capeno 38 000 cBapHbIx cThIKOB. M3pacxono-
BaHO 36 000 kr cBapouyHO# npoBoiOKU. B 2002 r. 3aBEPLUIEHO CTPOUTEIBCTBO Ia30-
npoBoja «["omy6oit motok» (Poccust — Typrus). [IpoTsbkeHHOCTh CyXOMyTHOM 4ac-
i TpyOompoBoja cocrtapuia 1140 kM, aguamerp 1220 mm. Ilo aay YepHoro mops
IIPOJIO’KEHO JIBE HUTKHU TpyOorpoBoaa u3 TpyO auamerpom 596 mm. Ilporsken-
HOCTb KaXKJIOM HUTKH MOPCKOM yacTu — 396 km.

CBapHble KOHCTPYKIMHM IIHPOKO HCHOJB3YIOTCS B CTPOUTENBCTBE KPYMHBIX
COOPY’)KE€HU, HAaIpHUMEpP, COBPEMEHHBIX KPBITBIX CTaJUOHOB, BBICOTHBIX 3JaHMII.
[TewanbHO M3BecTHBIE OamHU Onu3HeNbl BecemupHoro toprosoro 1eHtpa B Hbro-
Hopke conepxany 176 000 T CTaIBHBIX CBAPHBIX KOHCTPYKIMIA. IIpH COOpYKEeHHH
100 — sraxkHoro 3manust B Yukaro Obuto m3pacxogoBaHo moutu 140 T cBapOUHBIX
MaTepHalioB, MPUYEM TOJbKO HAa MOHTa)Ke ObUIO HarwiaBieHo 74,25 T wMertannia.
biaronapst npumenennio ceapku B cpene CO, MOpOIKOBOM MPOBOJIOKOM IIPOU3BO-
TUTEIBLHOCTh CBapKu aocturaina 40,5 Kr HarIaBjIeHHOro MeTasuia B JIEHb Ha OJHOTO
oneparopa. [Ipu coopykeHun BbICOTHOTO 31aHus1 Tad-kBapTUpbl Bank of America
B Can ®paHIKCKe ¢ TOMOIIBIO AJIEKTPOIIAKOBOM CBapKu ObLI0 BhIMoIHEHO 24 000
IIBOB.

MeTaloOKOHCTPYKIIMKA bepeKKOBCKOTO MOCTOBOIO IMEPEX0Ja 4YEepe3 PEKy
MockBy B r. MockBe, pyciioBasi 4aCTb KOTOPOI'O COCTOUT U3 JABYX aBTOHOMHBIX He-
pa3pe3HbIX MPOJETHBIX CTPOCHUH JUTMHOM 110 365 M u mmpuHoit 21 u 17 M ¢ oOuiei
Maccou OKOJIO 7 TBIC. TOHH, UMEIOT 18 kM cBapHbIX mBOB. M3 Hux 11,5 kM mBoOB
BBIIIOJIHEHBI ABTOMATUYECKOW CBAPKOM.

[IpumMepOM THUTaHTCKUX CBApHBIX KOHCTPYKLMM, pabOTaIOIIUX B CIOMXKHBIX
YCJHOBUSIX HArpy>KEHUs, SIBJISIIOTCS Pa3/IBH>KHBIE KPBIIIM U HABECHI HaJl CTAAUOHAMMU.
Han tpubynamu bosnbimioi cnoptuBHOM apeHbl B JIyKHHUKaX Ha 72 KOJOHHAX YKpe-
IIJIEH KO3BIPEK Maccou 15 ThIC. TOHH.

[ToxpbiTHE TpeacTaBisieT COOOW MPOCTPAHCTBEHHYIO CHUCTEMY, COCTOSIIYIO

U3 BHYTPEHHETO0 M Hapy»HOT0 OBaJIO00OpPa3HOr0 KOHTYPOB U CUCTEMbI paJHalIbHO-
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KOJIBLIEBBIX pedep, pasmepsl riiaBHbIX ocer 247,8x308,6 M. Ctpena mogbeMa Kymo-
J000pa3HOT0 NOKPBITHS cOCTaBisieT 23,4 M, a pacCTOSIHUE OT HU3a KOHCTPYKIIMH J10
noJisg cTaaroHa -35m. O0muMil nepuMeTp HapyKHOTO KOHTYpa MOKPBITUS JOCTUTAET
895 M, BBUIET IPOCTPAHCTBEHHOTO KO3bIpbka — 63,5 M. HapyxHbIit KOHTYp 006pa3o-
BaH M3 KOpOoOUaThIX OJOKOB 3aMKHYTOIO ceueHus 2x5 M. BHyTpeHHuil KOHTYp pe-
IIEH B BUJE CKBO3HOM MPOCTPAHCTBEHHOW CHCTEMBI TpareluueBUIHONW (OpPMBI BbI-
cotoi 10 M, mmpuHOM 6 1 3 M (B HUKHEN YACTH).

CBapka HaXOJUT BEC HOBbIE U HOBbIE 00JIACTH MPUMEHEHUS, HAIPUMEp, B ap-
XUTEKTYpE WU MPU COOPYKEHUH CKYJBNTYPHBIX KOMIO3HLMKI. ChenaHsl MepBble
IONBITKM OCYLIECTBJICHUS CBApKM B Kocmoce. /[lyroBas cBapka ILIaBAIIAMCS
AJIEKTPOJOM CTalla OJJHUM U3 TPEX CIOCOOOB, UCIBITAHHBIX B 1969 r. Ha KOCMUYe-
ckoM kopabie «Coro3-6» kocMonaBToM B. Kybacoseim. B 1984 xocmonasT Caert-
nana CaBuukas yAadyHO oInpoOoBajia IPUMEHEHHE IJIEKTPOHHOIYUYEBOM CBapKH B
OTKPBITOM KOCMUYECKOM IPOCTPAHCTBE, UCIIONB3YSl PyYHOU IHUCTOJIET.

PeanpHOCTBIO CTaJI0O MPUMEHEHHE CBAPKM B MEIULMHE - CBAapKa CETYaTKU
rjia3a, CBapka U pe3ka KOCTed, Ipyrux OMOJOrMyYecKux TkaHeu. Pazpaborana Tex-
HOJIOI'MS] MUKPOIUIa3MEHHOM CBapKHU CEPJICYHBIX KJIAIIaHOB.

CBapHble KOHCTPYKIMH pabOTarOT MPHU CBEPXBBICOKUX M CBEPXHU3KUX TEM-
neparypax, pu BbICOKUX JIABJICHUSAX U B YCIOBUAX KOCMUYECKOIO BAKYyyMa.

B nocienHue necsatuiieTuss HAMETUINCh CYLIECTBEHHBIE H3MEHEHUS B CTPYK-
Type croco0OB CBapKH, UCIOIb3YEMBIX IIPU MPOU3BOACTBE CBAPHBIX KOHCTPYKIUH.
Pe3ko Bo3pociio mpuMeHeHue CBapKu B 3aluTHBIX razax (B CO2, aprone, cMecH ak-
TUBHBIX I'a30B), B OCHOBHOM, 3a CUET COKpAllleHHUs 0ObEMOB IMPUMEHEHUS! PyYHOH
IyTOBOM CBapKu. B CBA3M C MHTEHCHUBHBIM Pa3BUTHUEM D3JIEKTPOHHOM IPOMBIIILICH-
HOCTH ¥ KOMIIBIOTEPHBIX TEXHOJIOTMI BO BCEM MUPE PACTET NPUMEHEHHUE ITPOMBIIL-
JIEHHBIX pOOOTOB B CBAPOYHOM IIPOU3BO/ICTBE.

B 2001 rony Bo Bcem Mupe HaXOAWJIOCHh B dKCIUTyaTanuu 6osiee 1 MiH. mpo-
MBILUIEHHBIX po00TOB. [IpoMbliIeHHBIE pOOOTHI B HACTOSAIIEE BPEMSI CTAJId HEOTh-

eMJIEMOM 4acCThIO CBAPOYHOTO MPOU3BOJICTBA B aBTOMOOMIBHOM MTPOMBIIIJIEHHOCTH.
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WccnenoBanmsi, mMpoBEAEHHBIC (PPAHITY3CKUMHU CIICIUATUCTAMH, TOKa3alH,
YTO, €CJIM B HACTOAIIEE BPEMsS MCKIIOYUTHh U3 MPOU3BOJICTBA POOOTU3UPOBAHHBIE
CUCTEMBbI, TO CTOMMOCTh aBToMoOUJIel moBbicuTcs Ha 20 mpoieHTOB. [1o gaHHBIM,
ATIOHCKUX aBTOMOOUJIECTPOUTETBHBIX (UPM, MPOU3BOIUTEIHLHOCTh TPYJla TIPHU aB-
TOMAaTHU3alMA CBAPOYHBIX MPOIIECCOB, 32 CUET BHEJIPEHUSI CBAPOYHBIX pOOOTOB, MO-
BbIcHIIach 3a 10 sier npumepHo B 4 pasa.

[[Iupokoe pacnpocTpaHEHWE MEXaHU3WPOBAHHBIX W ABTOMATU3UPOBAHHBIX
METOJIOB CBapku TpeOyeT pa3pabOoTKH CHEIUaIbHBIX METOJIOB MPOCKTUPOBAHUS
CBapHBIX KOHCTPYKIIMA M COCAMHECHHM, YUUTHIBAIOMINX CIENU(PUKY MPUMEHSIEMBIX
MeTOoJI0B cBapku. Hampumep, mpumeHeHue 3J1eKTPOoILIaKOBOM CBapKu TpedyeT Bep-
TUKAJIBHOTO PACIIOJIOKEHUSI CBAPHBIX COCAWHECHUH; MPUMEHEHUE aBTOMATHYECKOU
CBapKku moJi (pirocoM MpenomnpenesieT HeoOXOAMMOCTh PACIOJIOKEHUS IIIBOB B
HUKHEM TOJIOKEHUH; MPUMEHEHUE HEaJaNTUBHBIX MPOMBIIUICHHBIX POOOTOB IS
JyTOBOM CBAPKH 3aCTABIISIET KOHCTPYKTOPA MPOCUYUTHIBATH PA3MEPHBIE LIEMH C TEM,
9YTOOBI TaPaHTUPOBATH JBMKEHHUE POOOTA MO CTHIKY; U JIp.

HecMotps Ha To, uTo K Havaimy XXI Beka CBapOYHOE ITPOU3BOJICTBO JOCTHUTIIO
3HAUYUTENBHBIX YCIEXOB KaK B OTHOLIEHUH YPOBHSI MEXaHU3AIMU U aBTOMAaTU3ALNU
paboT, Tak U B OTHOIIIEHUH KauyeCTBa BBIMYCKAEMOU MPOAYKIIMH, CBAPHOE COE/IUHE-
HUE, MO-IIPEKHEMY, OCTACTCS «CIa0bIM 3B€HOM) KOHCTPYKIIUU.

Ha oo cBapHbBIX COEAMHEHUI, KaK MPaBUIIO, IPUXOJUTCS HECKOJIBKO COTBIX
JOJIE MAacChbl BCEM METANIMYECKONW KOHCTPYKLIMM, HO UMEHHO CBapHbIE COECIUHE-
HUS HEpelKO (M0 HEKOTOpPhIM AaHHBIM 10 10 — 35% cnydaeB) SIBIAIOTCS UCTOYHU-
KOM pa3pylieHus: KOHCTpyKiuil. Hanmpumep, yactora paspyuienuii HeTenpoBoaoB
B 3anaaHoi EBpomne cocrasiser 0,55 cnyuyaeB Ha 1000 km B rog. Kak nokassiBaer
MPaKTUKA, MMOCIEICTBHS TAKUX Pa3pyIICHUI MOTYT ObITh JOCTATOUYHO CEPhE3HBIE.

OnHOM M3 OCHOBHBIX NMPUYMH Pa3pyLICHUs] CBAPHBIX KOHCTPYKLUN SIBISETCA
nosiBJicHUe Ae(EKTOB MPU BHITIOJIHCHUH CBAPHBIX COCIWHEHUN, CO3AIONINX KOH-
LEHTpauuio HamnpsbkeHuil. K cokalleHuto, COBPEMEHHOE COCTOSIHME CBapOYHbBIX

TEXHOJIOTUN HE TMO3BOJSET pealin30BaTh Ha MPAKTUKE KOHIEMIMID «O-sigma

13



quality», T.e. korma 99,999% cBapHBIX COCIUHEHHUI COOTBETCTBYET HOPMATHBHBIM
TpeOOBAHMSM K KaUeCTBY.

Panuorpadpuueckuit kouTposb 30 000 mBOB MarucTpajibHOTrO TPyOONpoBO/Ia,
npoxozsmero yepe3 Ausicky, BoisiBUI 4000 cBapHBIX COEAMHEHUN, COIEPHKALIUX
nedeKThl, pa3Mephl KOTOPBIX MPEBBIMIAIOT TpeboBanus HopmatuBa APl 1104
(ctangapT AMEpUKAHCKOTO HE(PTAHOTO MHCTUTYTA — OJMH W3 OCHOBHBIX CTaHJap-
TOB, IPU3HAHHBIX B MUPOBOW MPAKTHUKE CTPOUTEIHCTBA MATUCTPAIBHBIX TPYOOTPO-
BOJIOB).

Crnenyer OTMETUTh, YTO MPUCYTCTBUE B KOHCTPYKIIMU Je(HEKTOB CBAPKHU Ja-
JIEKO HE BCEr/ia SIBJISIETCS €MHCTBEHHON MPUYUHON ee pa3pyuieHus. biaarogaps To-
My, UYTO COBPEMEHHBIC MaTepuasibl O0JAJAI0T JIOCTATOYHO BBICOKOM IJIACTHYHO-
CTBIO, KOHIIEHTPAIIHS HAMPSHKEHUNH OKOJIO T€(PEKTOB CYIIECTBEHHO CHIXKAETCS, YTO
YMEHBIIAET UX OMACHOCTh. M3BECTHBI Clly4aW JOCTATOYHO JUIMTEIBLHON CITYKObI
CBApHOM KOHCTPYKIIMH, COjJepKaileld Hanbojee omnacHbie JAe(EeKThl — TPEUIUHBI.
Pazpyiienne KOHCTPYKIMM, KaKk MpPaBWIIO, SIBJISETCS CJIEACTBUEM COUYETAHUS HeE-
CKOJIbKMX HEOJIAronpusTHHIX (DaKTOPOB, K YUCITY KOTOPBIX MOXHO OTHECTH OIIUOKHU
MIPOEKTUPOBILKKA, HEAOCTATOUHASI MU3YYEHHOCTh YCJIOBHI SKCILTyaTallud, U3MEHE-
HUE MEXaHUYECKHX XApaKTEPUCTUK METajula ¢ TEUCHHEM BPEMEHHU, TEeXHOJIOruye-
CKasi HaCJIeJICTBEHHOCTb CBapHBIX COEJUHEHUM, BHIPAXKAIONIASCA B YXYAIICHUU Me-
XaHUYECKUX CBOMCTB METAJlJIa B PE3yJIbTaTe MPOTEKaHUs TEPMOIe(HOpMAIMOHHBIX
MPOLIECCOB MPHU CBApKE.

HenocraTounass M3y4e€HHOCTh POJIA TEXHOJIOTMYECKOW HACIEICTBEHHOCTH
CBapHBIX COCAMHEHUN MHOTAA CTAaBUT I0J] COMHEHHUE LIeIeCO00Pa3HOCTh HCIONb-
30BaHUsl TEXHOJOTUUECKUX IMPOIIECCOB CBAPKU AK€, HECMOTPS HAa OYEBUJIHYIO UX
HPKOHOMHUYECKYIO IieJiecoo0pa3HocTh. Tak, Hampumep, B 1977 romy YmpaieHue
®denepanbHbIiMH aBTOMOOWIbHBIMU Joporamu CIIA BBeno orpaHudeHue Ha MpH-
MEHEHHUE S3JICKTPOUIAKOBOW CBAPKU MPU U3TOTOBJICHWU MOCTOBBIX KOHCTPYKIIMH
rmocsie 0OHapyKEHHS TPEITUH MpH 00CIeIOBAaHUH aBTOMOOMILHOTO MocTa B ITuTTe-

Oypre. BepodTHO, B JaHHOM Cjy4yae OCHOBHYIO POJIb ChIIpaj TOT (paKT, YTO DJIEK-
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TPOIIJIAKOBAasI CBApPKa COMPOBOXKAACTCSI OOJBIITUM BBOJIOM TEIIa, MAJIIOH CKOPOCTHIO
OXJIQXJEHUS METAJIA 1IBa U OKOJIOIIOBHOM 30HBI, YTO MOKET BBI3bIBATH POCT 3€pHA
Y CHIDKEHHME 3araca MIaCTUYHOCTH.

Ha otpuiarenbHyto pojb TEXHOJOTHUYECKON HACIIEICTBEHHOCTU CBAPHBIX CO-
eAMHEHUI o0paTWiii BHUMaHUE elle Ha cTaauu GOpMHUpPOBAHHUS CBApKH KaK caMo-
CTOSITEIIBHOTO TeXHOJOrn4Yeckoro nponecca. [Iposenennsie B 20-¢ — 30-e roasl Ha-
YYHBIE HMCCIIEIOBAHUS MOKA3aJdd, YTO KOHTAaKT KUCIOPOJia U a30Ta C pacIulaBJICH-
HBIM METaJJIOM MOKET MPUBECTU K OXPYMUUBAHUIO METAJIJIa 1B U MOSBJICHUIO 10-
PUCTOCTH, a HallMuue BOJOPOJAa B CBAPOUHBIX 3JIEKTPOJAX CIOCOOCTBYET MOSIBIIE-
HUIO TPELLHH IPU CBapKe.

UccnenoBanus, npoeaeHHbie B 1960 — 70 romax, ybenutenbHO T0Ka3aju,
YTO MPOYHOCTh CBAPHOW KOHCTPYKUHMHU JIaJIEKO HE BCErJa COOTBETCTBYET MPOYHO-
CTU MaTepuaia, u3 KOTOPOro OHa M3roTOBJIEHA. YeM BbIIIE MPOYHOCTh KOHCTPYK-
IIMOHHOT'O0 MaTepuajia, TEM BBIIIE BEPOSTHOCTh TAaKOro HecoBmajeHus. [IpuyuHbl
ATOTO TECHO CBSA3aHbI C BOIMPOCAMH TEXHOJIOTMYECKON HACJIEICTBEHHOCTU CBAPHBIX
COCIMHEHUN U C TeM ()aKTOM, YTO MOBBIIICHUE MPOYHOCTH KOHCTPYKIIMOHHOTO Ma-
Tepuasa, Kak MPaBWJIO, COMPOBOXKAACTCS CHUKEHUEM €ro 3armaca IJIaCTUYHOCTH.
Teoperudeckoe u 3KCEPUMEHTAIBHOE U3yUYeHHE ATOro 3 dexTa npuBeno K paspa-
60TKE TEOpHH KOHCTPYKIMOHHOH MPOYHOCTH CBAPHBIX COEAMHEHHi. B Goiee
MO3/IHHE TOJIbl METOAbl MPOEKTUPOBAHUS, OCHOBAHHBIE HA UJECOJIOTUU KOHCTPYK-
IIMOHHOW TMPOYHOCTH, Ha3BaHHbIE “‘Structural Integrity”, moay4unu mMUpoKoe pac-
IIPOCTpaHEHUE Ha 3amajie.

O4eBHUIIHO, YTO HE YYUTHIBATH POJIb TEXHOJOTMYECKON HACIEACTBEHHOCTH
CBApHBIX COCAMHEHUN O3Ha4aeT (HhOpMajbHO MOJXOJUTHh K BOMpPOCaM OOECIeUeHUs
HaJIC)KHOCTH M PaOOTOCIIOCOOHOCTH MPOSKTHUPYEMOW CBapHON KOHCTPYKIIMH. bomee
TOTO, HA CTAJUU MPOCKTUPOBAHUSI HEOOXOIMMO U BO3MOKHO CO3JaTh MPEANOCHUIKU

K TOMY, 4TOOBI CBECTH K MUHUMYMY HEOJarompuUATHYIO POJIb TEXHOJIOTHYECKOM

* B Coserckom Coro3e TeopHs KOHCTPYKIMOHHOI POYHOCTH CBAPHBIX COEIMHEHHI pa3paboTana mkonoit MBTY
nm. H.D. baymana o pykooactBoM npodeccopa C.A. Kypkuna.
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HACJIEJICTBEHHOCTH CBApHBIX COEAMHEHUN. ONBITHBIA CIENUAIACT MO MPOEKTUPO-
BAHUIO  CBApPHBIX  KOHCTPYKUMM,  HUCHOJB3YSI  METOAbl  KOHCTPYKTHUBHO-
TEXHOJOTMYECKOTO HpOCKTI/IpOBaHHH5 , KOrJJa OJTHOBPEMEHHO C MPOEKTUPOBAHUEM
CBapHBIX COEJWHEHHUMN PEIIAIOTCS BOMPOCHI ONTUMHU3AIMU TEXHOJOTHUYECKOTO IIPO-
1ecca, MOKET aKTUBHO BIIMSThH HA MPUHSATUE TEXHOJIOTUUYECKUX PEIICHUH.

NMeHHO M1e0/10TUS] KOHCTPYKIIMOHHONW NPOYHOCTH CBAPHBIX COCIMHE-
HUI U MeTOAbl KOHCTPYKTHBHO-TEXHOJOTMYECKOIr0 NMPOEKTHPOBAHUS T0JIKHbI
CTaTh OCHOBOW NPHU U3y4YeHUH AUCHUILIUHBI «[IpoekTHpOBaHUE CBAPHBIX KOH-
CTPYKLHI».

KoHeuHoll 1eNbI0 MHXKEHEPHOM JEATEIBHOCTH CIEIUAINCTa CBAPOYHOIO
MIPOU3BOJICTBA SIBJISIETCS OOECIIEYEHHUE KauecTBa BBIMYCKAEMOW MPOIYKIIMU U CHU-
’KEHHE 3aTpaT Ha €€ MPOU3BOACTBO MPHU 00eCTICYCHUN OC30IaCHBIX YCIOBUU TPY/Ia.
O} hHeKTUBHOCTh MPUHUMAEMBIX TEXHUYECKHX PEIICHUN CYIIECTBEHHO 3aBHUCHUT OT
TOr0, Ha KaKOM 3Tale JKU3HEHHOrO0 LHKJIA CBAPHOW KOHCTPYKLUHH MPUHUMAKOTCA
3TH PEUICHUS.

JKu3HEHHBIN [IUKII CBAPHOW KOHCTPYKLHMH BKJIFOYAET HECKOJIBKO ATAIlOB: IIPO-
EeKTHpOBaHHUE; pa3paboTKa TEXHOJOTHHU H3TOTOBJICHHUS, H3TOTOBJICHHUE KOHCTPYK-

MW, SKCIUTyaTarus (puc. 3).

“ 3ppeKTHBHOCTL 3
3 \oBecneyeHun kavecTea /
= \ 2
=
; \ 3aTtpatkl Ha f
a:,[ \ obecneyeHue KayecTea /-
@ :
- :
I
n -
2 7 Uena
E . yCTpaHeHus
§ . o OLUMBKH
I e
E i
@] i

1 2 3 4

3rankl XU3HEHHOro UMKNA KOHCTPYKUWK

Puc. 3. DpdeKkTUBHOCTh NPUHSATHS pEeLICHUS
Ha pa3IMYHbIX dTanax *KU3HEHHOTO LUKJIA KOHCTPYKIUH:

> MeTo0/10THsl KOHCTPYKTHBHO-TEXHOJNOTMYECKOr0 IPOEKTHPOBAHHS ObLIa 3al0xKeHa pabotamu mpodeccopa O.A.
Oxep6soma B 70-X rogax NpoIIOro Beka.
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1 — mpoexTupoBanue; 2 — pazpaboTKa TEXHOJIOTUH;
3 —M3roTOBIEHNE; 4 — HKCILTyaTallHs.
OueBuaHO, 4TO HamOoJbwas 3PHEKTUBHOCTh OOECNEeYeHusl KayecTBa CBap-

HOM KOHCTPYKIIMH MOKET ObITh JOCTUTHYTA Ha CTaJIUU NMPOECKTUPOBAHUS KOHCTPYK-
(MY, KOT'1a MOXHO IPEyCMOTPETh U UCKIIFOUNTh HETaTUBHOE BIIMSHUE TEXHOJIOTUU
CBApKM Ha CBOMCTBAa CBApHOro coequHeHus. KpoMme Toro, Ha 3TOM JTare maTepu-
QJIBHBIC 3aTPaThl HA NPUHATHE PEIICHHUs MUHUMAaNbHBL [0 Mepe npoaBMKEHUS 110
KU3HEHHOMY LMKJIy YBEJIMUYMBAIOTCS 3aTPaThl HA 0OECleueHUEe KayecTBa U PacTeT
[I€Ha OLUMOKMU pelleHus, IPUHATOrO Ha CTaJAUM MPOEKTUpOBaHus. Perenus, npuHs-
ThI€ HAa CTaJUU IPOEKTUPOBAHUS, BO MHOTUX CIIydasiX ONpeaessitoT 3p(PEeKTUBHOCTb
IIPOU3BOJICTBA U DKCIUIyaTallMM KOHCTPYKIMU. IMEHHO 110 3TOM IpUYMHE OCHOBHOMN
LEJIbI0, KOTOPYIO JOJDKEH CTaBUTh Iepes cOOO0M CHEeLMATUCT CBApOYHOIO MPOU3-
BOJZICTBA IPU MPOEKTUPOBAHUU CBAPHBIX KOHCTPYKIMH sABIgEeTCS oOecreueHue Ka-
YECTBA U CHW)KEHUE 3aTpaT HA MPOU3BOJACTBO.
ITpu mpoeKTHpOBaHMM CBAPHBIX KOHCTPYKLMH JOJDKHBI OBITH PEIIECHBI Clie-
OYIOLIME 3a/1a4H:
e o0ecrnedeHre MPOYHOCTH CBAPHBIX COSAMHEHUM, paOOTAIOIINX B COCTABE
KOHCTPYKLUH;
e oO0ecnedyeHne HaJIeXKHOCTU U pabOTOCIIOCOOHOCTH CBApHBIX COCAUHEHUN
C YYETOM YCJIOBHH 3KCIUTyaTallud KOHCTPYKLUU;
e o0ecrnedyeHrne TEXHOJOTUYHOCTH KOHCTPYKLMU Ha BCEX dTamax ee >KH3-
HEHHOTO LIUKJIA;
® VYJOBJIETBOPEHHUE CIELUUATIBHBIX TPEOOBAaHUHN K CBAPHBIM COCIMHEHUSM U
KOHCTPYKIUSIM (Hampumep, TpeOOBaHUS K MAarHUTHBIM CBOMCTBaM, K Kod(du-
LIMEHTY TEMIIEPAaTypHOr0 PaClIMPEHMs] METajlla IIBa U OCHOBHOI'O MeTajula W
zp.).
Bo MHOrux ciyyasx cneuuaiucT CBAPOYHOI'O IMPOM3BOJCTBA HE MPUHUMAET
HEIMOCPEJICTBEHHOE y4YacTHE B MPOEKTUPOBAHUM CBAPHBIX KOHCTPYKUUMU, HO, SIBJIS-

SICh Y3KHUM CIICNHUAJIMCTOM, OH MOJKCT M AOJDKCH OKA3bIBATh BJIMAHUC HA IIPUHATHC
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KOHCTPYKTOPOM PELICHHUI C TeM, YTOOBI MPEIOTBPATUTH OMINOKH, KOTOPBIE MPHUIET-
Csl YCTpPaHATh Ha OoJsiee MO3JHUX CTaAUAX: IpU pa3pabOTKe TEXHOJIOTUHU U IPHU U3-
rotoBiieHUU. Kpome TOro, cnenuanuct CBapOYHOTO IPOU3BOJCTBA JIOJKEH YETKO
IIPEACTABIATh K KaKUM IIOCIEACTBHUAM B OTHOLIEHHM IIPOYHOCTH M HAACKHOCTH
CBAapHOU KOHCTPYKIIMM MOT'YT IIPUBECTH €r0 HENPABWIBHBIE ACHCTBUSA KaK TEXHOJIO-
ra.

MMeHHO B 3TOM NIPEACTAaBIAETCS OCHOBHAs L€Ib W3Y4YCHUS IUCLUILINHBI
«IIpoekTupoBaHne cBapHBIX KOHCTPYKLMI» CTyJeHTaMu crnenuaibHoctu 150202 —
«O0opynoBaHUE U TEXHOJIOTHS CBAPOYHOTO MPOU3BOACTBAY. Pemuts 3T mpoObie-
MBI MOXKET TOJIBKO CIIELMAIIACT, XOPOILIO MOATOTOBJICHHBIN TEOPETUYECKU U YMEIO-
I TPUMEHSTh 3TH 3HAHUSA HA NMPAKTHKE, MO0 "yBIEKAIOLIUNCA MpPaKTUKON Oe3
HAyKH - CJIOBHO KOPMYHil, CTyNaomuil Ha Kopabib 0e3 pyJis U KoMIlaca, OH HUKO-
Ir7la He YBEpEH, KyJa «IpuIuibiBeT» (Jleonapao na Bunun).

[locne n3ydenus nucumiuiMHbl «lIpoekTMpoOBaHHE CBApHBIX KOHCTPYKIIUN»
OyayLIuil HH)XEHEp J0JKEH UMETh 3HAaHUS U YMEHHsI, HEOOXOAUMBIE JJIsl y4acTusl B
MPOEKTUPOBAHUM CBAPHBIX KOHCTPYKLMHA B KaueCTBE IKCHEPTA, CIOCOOHOrO JaTh
OLIEHKY TEXHOJIOTMYECKHUX BO3MOYKHOCTEH M3TOTOBJIECHUS KOHCTPYKIMHU U oOecre-
YeHUsI TPeOyeMBbIX XapaKTEPUCTUK MPOYHOCTH U HAJEKHOCTH CBApHBIX COEIMHE-
HHM.

OH 10KeH:

- 3HaTh: 00JIACTh NMPUMEHEHUS, TEXHUYECKUE U IKOHOMUYECKUE MPEUMYIIIEe-
CTBa CBAPHBIX KOHCTPYKLMW; MaT€pUAJIbl, IPUMEHSIEMBIE U1 CBAPHBIX KOHCTPYK-
UI U BO3MOXXHBIE U3MEHEHHSI UX MEXaHUYECKUX CBOMCTB IO BIMSIHUEM TEPMO-
ne(OpMALIMOHHOTO LMKJIa CBApKH; METO/bl pacueTa CBAPHBIX COEAMHEHUMN B 3aBU-
CUMOCTH OT YCJIOBHMM UX pabOThl B KOHCTPYKIMHU; METOAbl OLIEHKH HAMpPSKEHHO-
1e(pOPMUPOBAHHOIO COCTOSIHMSI Pa3/IMYHBIX 30H CBAPHOTO COECIUHEHMS; MEXAHU3M
oOpa3oBaHMs HAMpsDKEHUN U JAedopMaluil Ipu CBapKe M MPHUEMbl yCTPAaHEHHS UX
HEraTUBHOI'O BIIMSHUSA HAa PabOTOCIOCOOHOCTh KOHCTPYKILIMU; METOIbl OLEHKU U

IIPHUCMBI obecrieueHus 3aIaHHOI'O YpPOBHSA HPOYHOCTH W HAJAC)KHOCTHU CBAPHBIX CO-
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€IMHEHUH; MPUEMBbl 00ECIIeYCHHs] TEeXHOJIOTUYHOCTH KOHCTPYKIIMHA Ha CTaIlH €e
IPOEKTUPOBAHHUS; KOMIIBIOTEPHBIE METObl MOJICTUPOBAHNS U aHAJIN3A IIPU IIPOECK-
TUPOBAHUM CBAPHBIX COCIMHEHUN;

- YMeTh: IIPOU3BECTH PACYET MPOYHOCTU CBAPHOI'O COCAUHEHUS U COCTABUTH
TEXHOJIOTUYECKYI0 4YacTh 3aJaHus Ha NPOCKTUPOBAHHME CBAPHOM KOHCTPYKIIUU;
OLICHUTH MPHUHATHIC MTPH TPOEKTUPOBAHNN KOHCTPYKIIMH PEIICHUS C TIO3UIH 00ec-
[IEYEHUs MPOYHOCTH, HAJEKHOCTH U TEXHOJOIMYHOCTH CBAPHBIX COCAMHEHUN M
BHECTU OOOCHOBAHHBIE MPEUIOKEHUS, HAIIPABJIECHHbBIE HA UX COBEPILIECHCTBOBAHMUE;
IIPOBOJIUTH UCCIEN0BAHMS pabOTOCIIOCOOHOCTH CBAPHBIX COETMHEHHIA.

N3yyeHnue NaHHOW NUCUMILIMHBI 0a3upyeTcsl Ha 3HAHUSX, MOJYYEHHBIX MpU
M3YYCHHU CIEAYIONMX OUCUHUIUIMH: «CONpOTUBIEHNE MaTepUanoBy; «Jlletanu ma-
IIMH U OCHOBBI KOHCTPYHPOBaHU»; «TeopHst CBaApOUHBIX MPOLECCOBY; «TeXHOIO0-
TMYECKHE OCHOBBI CBApKU IIJIABJICHUEM U JTaBICHUEM).

[lonydeHHbIE IPY U3YYEHUU NAHHOW JUCHUIUIMHBI 3HAHUS MOCIYXaT OCHO-
BOI i JanbHeWero (popMupoBaHus CHEHAIMCTa CBAPOYHOTO MPOU3BOACTBA U
OynyT yriayOsieHbl MpU MOCIENyIoWEM H3ydyeHuu aucuuiiuH: «[IpousBoacTso

CBapHBIX KOHCTPYKIUI»; «Marepuaibl U UX MOBEJCHUE TIPU CBAPKEY.
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