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13.1 NTPUHUUIMNbI KOHCTPYKTUBHO-
TEXHONOIMNMYECKOI'O MPOEKTUPOBAHUA
CBAPHbIX KOHCTPYKL U

B npaktnke MalMHOCTPOMUTENBHOrO MNPOM3BOACTBA MNPU U3FOTOBMEHUM CBapPHbIX
n3nennun N3BeCTHO B3aMMOBNUSIHNE KOHCTPYKLUMUIA Ha TEXHOMOrMK M3roTOBMEHUS. IDTO
O3HaA4aEeT, YTO MPUHATbIE KOHCTPYKTUBHbLIE PELLEHUS OrpaHM4YMBaloT BbIOGOp NpMemMmoB u
cnocoboB cBapKu.

Tak, Hanpumep, MNpu WNIrOTOBMEHMU Kopryca rMAPOUMNINHAPA BO3MOXHbI Kak
MUHUMYM [OBa MNPOEKTHbIX BapuaHTa, B 3aBMCUMMOCTU OT MPUHATBIX KOHCTPYKTUBHbIX
peweHnn. BnunsitHne KOHCTPYKTUMBHOIO OdOPMIMEHUS pasfenkm KPoOMOK uunmHapa wu
OHWLLA NOA CBApKy Ha TEXHOMOruo nNnpeactaBneHo Ha pucyHke 13.1.
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PucyHok 13.1 — BapuaHTbl cBapku gHuW, uunuHgpa:
a — HeyoBIeETBOPUTENbHbLIN; 6 — ONTUMarnbHbLIN



BapunaHT «a» SABNSETCs HeyooBNeTBOPUTENbHbIM, TakK Kak MpuM Takol cxeme
pasfgenku KPOMOK ANst YINoBOW cBapku Heobxoaummo KaHToBaTb umnuHap Ha 180° Bo
nsbexaHne MNoTONOYHOro LWBa. BapuaHT «B6» onTMmaneH, Tak 34ecb NpyU UHOW cxeme
pa3fenky KpPOMOK BO3MOXHO NPUMEHEHME NonyaBToMaTUYECKON NPUBapKM OHULL, C ABYX
CTOPOH LMNAMHAPa OAHOBPEMEHHO. OTO MOATBEPXAAeT B3aUMHOE BINUSIHWME MPUHATOrO
KOHCTPYKTUBHOIO PELUEeHUs1 N3rOTOBMNEHUA U3OEnns Ha TEeXHOMOrnw. TEeXHONOrMYHOCTb
HOBOIO KOHCTPYKTUBHOIO odhopMMeHNs Bbille.

B apyrnx cnyyasix BblOpaHHble KOHCTPYKTMBHbIE pPELUeHUsi B CBAapHOM M3Oenuu
BMUAIOT Ha M3MEHEHWe WCXOOHbIX CBOWCTB MaTepuarna, Ha TOYHOCTb COXpaHEeHus
MPOEKTHbIX pa3mMepoB N POPMbl KOHCTPYKLIMN N HA BO3HUKHOBEHWE B HEWN TOFO UMM UHOTO
HanpsPKEHHOro COCTOSIHUSA, YTO BNUSIET HA PaboTOCNOCOOHOCTb CBApPHOW KOHCTPYKLMMW.
OnTuUManbHbIA BapuUaHT KOHCTPYKLWUW [OMKEH Y4YuTbiBaTb OTU TeXHOMOrndeckue
BO3OENCTBMS Npu  uarotosrieHMn. CriegoBaTenbHO, HeOOXOAMMO  KOMMMEKCHoe
NMPOEKTUPOBaHNE CBapPHOM KOHCTPYKLMKN U TEXNPOLIecca ee U3roToBMEHUS.

NanoxeHHoe pasbepem Ha npumepe paspaboTKM KOHCTPYKUMM U TEXHOMOrnu
N3roTOBMNEHUS PeAyKTOPHOro Koreca, pucyHok 13.2.
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PucyHok 13.2 — Ockun3 pegyKTOpHOro Koneca
1 — auck; 2 — Ban; 3 — obop,

[Mpeononoxum, YyToO npu
NPOEKTUPOBaHNUM 3yDbyaToro Koreca
pedyktopa B KayecTBe MaTepuana
obona n Bana BblOpanu
BbICOKOMPOYHYHO 3aKanuBeatoLLyHoCs
ctanb, Tpebyowy nogorpesa npu
cBapke. B pesynesrarte aToro
conpsbkeHne oboga c auckamu obyaer
paboToCnoCObHbIM, a B COMPSKEHUU
OWUCKOB C BarioOM BO3HUKHYT TPELUWHBbI
y>xe B npouecce usrotosneHnd. Obog,
npu ocTbiBaHMW, OyOoeT BbI3biBaTb B
lUBaX, COEdUHSOWMX €ero C AUcKamu,
HanpsbkeHna pacTtskeHus. [logorpes
Barna nepeq cBapkou NpuUBELET K TOMY,
YTO MPWU €ro OCTbiBaHMUM NOCIe CBapKn B
lUBaX, COEdUHSOWMX €ero C AUcKamu,
BO3HUKHYT HanNpsbkeHUsa pacTshHKeHUs.
[Mpon3onaeT oTpbIB AUCKOB OT Bana. B
nTore nNpuv COeOUHEHUN CBapPKOW AOBYX
cranen ogHa M Ta Xe TexXHonorns B
OOHNX KOHCTPYKTMBHbLIX YCMOBUSIX OAET
NONOXWUTENbHbIE, a B OpPYyrMx —
oTpuuaTenbHble pe3ynbTaThl.



CnepoBaTtenbHO, BblOMpaTb TEXHOMNOMMKD CBapkn MartepuanoB 6e3  ydeTa
0COBEHHOCTEN CBapMBaAeMOW KOHCTPYKUMWM HegonycTumo, a C ApYyron CTOPOHbI
HeOoNnyCTUMO BblIGUpaTb KOHCTPYKTUBHbIE (OOPMbl CBapHLIX cCoeduHEHUNn 0e3 ydeTa
KOHKPETHOW TEXHOMNOMMM U3roTOBMNEHUS KOHCTPYKLUM.

B paccmaTtpuBaemMom cnydae ana npegoTBpalleHns oTpbiBa OMCKOB OT Bana,

cBapKy Heobxoammo nponsBoauTb 6e3 NpMMEHeHNs Nogorpesa, a Angd npegoTepaLleHms
NoaKanky OKOMOLUOBHOM 30Hbl HAOO WM3MEHUTb KOHCTPYKLMIO conpsbkeHud. Ha Ban B
MecTax MNpUMbIKaHUA AOWCKOB HannasBuTb OYpTMK M3 He3akanuealouwlerocd meTtanna.
BuicoTa h OypTuka QomkHa ObITb TakoBa, 4YTOObI MPU cBapke C AMCKOM Temnepartypa
HarpeeBa OCHOBHOroO MeTanmna Barna Oblna HukKe Kputudeckonm Temnepatypbl AC17, 4To
MCKIMOYaeT rnogkarky OCHOBHOro Metarnna. Bbicota h onpenensietcs pacyetom,
OCHOBaHHOM Ha Teopun pacnpoCTpaHeHUs Tenna npu ceapke.
Takum obpas3om, OokaszaHa o4yeBuaHas HeobxoauMMOCTb OBOCHOBAHUS TEX UMM UHbIX
peLleHnn, He TOSIbKO pacyeTamMu MPOYHOCTU, HO MU TEXHOSOMMYECKUMMUN pacyHeTamu.
KomnrnekcHoe KOHCTPYKTUBHO-TEXHOSIOrM4YecKoe NpoeKTnpoBaHne SBNAETCS
HeobxoauMbIM  ycrioBuem, obecnevnBalowMM  paunoOHaNbHOCTb  MPOEKTUPYEMOU
KOHCTpYKUumnn. OgHako 0gHOBPEMEHHOCTU pa3paboTkm npoekTa KOHCTPYKUMN U NPOEKTa
TEXHOJSIOrM4YEeCcKoro npouecca ee N3roToBIIEHUA elle HeQOCTaTOYHO ANs MakCMMaribHOro
NCMNOSIb30BaHNA BCEX BO3MOXHOCTEN CBAPKWU U NS NOSTHOW rapaHTumM HageXXHom paboTbl
CBapPHON KOHCTPYKLINMW.



CylwecTBylolime MeToAdbl pacyeToB [MPOYHOCTU, KaK MpaBuno, He YYUTbiBaKT
OeNCTBUA, OKasblBAEMOro Ha KOHCTPYKUMIO MpoueccoM ee U3rotosrieHuda. loatomy B
OObIYHO BbINOSMHAEMbIX pacdeTax MPOYHOCTM WCXOOAT W3 HOPMAaTUBHbBIX CBOWCTB
mMatepuana 6e3 ydyeta WU3IMEHEHMUN, Bbl3biBAEMbIX MPOLIECCOM CBapku, 6e3 ydeta
Hannynus B CBapPHbIX COEAVMHEHUAX HeOOHOPOAHOCTW CBOWCTB B pPasfiNYHbIX 30Hax.
PacyeTbl NpoOYHOCTM BeOyT OPUEHTUPYSACbL Ha HanpskeHHOe COCTOsAHME, KOTopoe
BbI3bIBAETCH TONIbKO BHELUHEW HarpyskouM U He Y4YnUTbIBAKOT TOro MNOSMA HanpshkKeHWun,
KOTOpOEe CO34aHO MPOLEeCCOM M3roTOBMEHUA KOHCTPYKUMA. [pu pacdeTax McxooaT u3
MNPOEKTHbIX pa3MepoB U (POPM OTAENbHbIX CBAPHbIX COEAUHEHUNW U dnemeHToB 6e3
ydeTa Tex WUCKaXXeHWN, KOTopble BbI3blBAOTCA CBapoOYHbIMU gedopmMaumamn. Bce aTo
npuBOAUT K TOMY, 4TO pacyeTbl MepecTawT MpaBUbHO BOCMPOU3BOAUTL
OenCcTBUTENbHbIE YCIOBUS pPaboTbl KOHCTPYKUMM W B psge CcryvdaeB He MOoryT
rapaHTUpoBaTb HAOAEXHOCTb paboTbl KOHCTpyKuuun. NoaTomMy Heobxoammo B pacyeTax
MNPOYHOCTN U YCTOMYNBOCTU YYUTbIBATb TEXHONMOIMMYECKME BO3LENCTBUA.



Ecnu B HacTosuwee BpeMa U y4nTbIBAKOT B OTAEMbHbIX CIlydasdx TEXHOSOMMI npwu
pacyeTax, TO 3TO AenalT BBeAeHMEM MOMNpPaBoOYHbIX KOIhPULMEHTOB B AOMycKaemble
Hanps>KeHusd, npegesibHble Harpys3ku. Takow noaxon NMPUBOAWUT K USMULLIHMM 3aTpaTtam
mMarepuana, T.K. MoHmWXawme KoadPULNEHTbI NPUXOSNTCA NPUMEHATL U TaM, T4e OHU
He HYXHbl, N, KDOMe TOr0 OHW He AaloT rapaHTuM HagexHocTu. [oaTtomy Heobxoanmbl
YTOYHEHHble  METOAbl pPacyeToB  MPOYHOCTU, B  KOTOPbIX Obl  y4uTbIBANMCH
TexHonornyeckne paktopbl. Hapsagy ¢ pacyetamm NpPoYHOCTU SOSMKHbI MPOU3BOAMUTCA U
pacyeTbl TOYHOCTU, KOTOPbIE MNOYTU He npomnssoadaTcd. CywecTBYOT METOAbl pacyeToB
nedopmaumn npun ceapke. OHW MO3BONSAKT pPacCHETHbIM MYyTEM OLIEHMBATb TOYHOCTb
CBApHOro 2ariemMeHTa, a cnegoBaTefibHO elle Mpu MNPOEKTUPOBAHUU  KOHCTPYKUUU
npegycMmaTpmBaTb T€ Mepbl NOBbILWEHNA TOYHOCTU, KOTOpble NpuUAeTca NpUHMMaThb npu
N3roTOBITIEHNUM KOHCTPYKLNKN, €CIIN KOHCTPYKTUBHbLIMU CpeacTBaMu OOCTUYb Tpebyemown
TOYHOCTM HEBO3MOXHO. TakMm o06pas3omM, nNpu  KOHCTPYKTUBHO-TEXHONMOIMYECKOM
NPOEKTUPOBAHNUN  CBapHbIX  3arOTOBOK, KOHCTPYKUMA  HeobXoauMO  MPUMEHSATb
YTOMHEHHblIe MeTOoAbl pPacyeToB [MPOYHOCTU, TaKkKe pacyeTHble MEeTOObl OLEHKM
TEXHONOMMYHOCTN U TOYHOCTU CBAPHbIX KOHCTPYKLUNA.

OueBMOHO, 4YTO nNPMMEHEHME HOBbIX METOOOB pacyeToB, OCHOBAHHbLIX Ha
KOMMSIEKCHOM Yy4yeTe pa3HOOOpasHbIX KOHCTPYKTMBHBIX UM TEXHOSIOrMYecknx akTopos,
notpebyer B page criydaeB MnepecMoTpa HOPM W KpUTEpPUEB KadecTBa CBapHbIX
KOHCTPYKLUMNA.

BbIOOp CxeMbl TEXHOMNOMMYECKOro rnpouecca onpeaenserca xapakrepom unm TUnom
Npon3BOACTBA.



13.2 KOMBUHUPOBAHHbBIE CBAPHbIE 3ATOTOBKW

KoMOGuHMpoBaHHbIe 3aroToBKM 06nagaroT 6onbluen TEXHONMOMMYHOCTLIO, YeM
OT/INBKW, MNOKOBKWU. WX BHEOPEeHWEe CHMXKAEeT CPOKM OCBOEHUS MPOU3BOACTRA,
COKpaLLlaeT pacxodbl Ha NIUTENHYIO U LLITAMNOBOYHYIO OCHACTKY.

Buabl KOMOMHUPOBAHHbLIX 3aroTOBOK:

1) cBapHO-NUTbIEe 3aroTOBKU — CTaHWHbI MPECCOB, CTAHKOB, KOPMYCOB PeayKTOPOB
n ap. [pu  KOHCTPYMPOBaAHMM CBApPHO-NNTBIX 3aroTOBOK MNPUOLINM Ha OTNUBKE
pacnonaratT BOanu oT KpOMOK, nognexaiumx ceapke. NoBbilleHHOe coaepXkaHue cepbl
N yrnepoaa B MecTax pacronoXeHus npubbinen npuBoauT K NOSIBEHUO NedeKTOB B
CBapHblIX LWWBax W B nMpunerawWwmx K HAM 30Hax MeTanna otnuekn. [pu
KOHCTPYMPOBaHUN CBapPHO-NUTBLIX 3aroTOBOK, OOpasyloLLnX XECTKUA KOHTYp, crnenyet
npegycmatpmBaTb CO€OMHEHME OTAENbHOrO0 3MeMEeHTa C  OCTaflbHOM  YacTbio
KOHCTPYKUMN He Oornee 4Yem OBYyMs cBapHbiMW WBamMu. B cnyyae OGonbliuero 4yuicna
CTbIKOB  OCYLLUECTBUTb CBapky HaMHOro crioxkHee. [lpun  KOHCTpynpoBaHWUK
KpynHOrabapuTHbIX CBAPHO-INUTbIX 3aroTOBOK CTPEMSTCH K TOMY, 4TOObl rabaputHble
pa3mMepbl MENkKnUx oTNMBOK obecneynBany BO3MOXHOCTb MalUMHHOM (POPMOBKM, a AfnHa
OTAENbHbIX YacTen BO n3bexaHne kopobneHus He npesbiwana 4...5 m;

2) WTaMno-cBapHble 3aroToBKM — paMmbl, LWKMBbI, 0604bl U Op. U3rOTaBnMBaloT
0ObI4YHO M3 NUCTOBOro Martepuana. KOHCTpPYKUMS LITamMno-CBapHOWM 3aroTOBKW [OMMKHa
OJHOBPEMEHHO OTBEYaTb YCIMOBUSIM TEXHOMOIMMYHOCTM U JIUCTOBOW LUTAMMOBKKU, W
CBapKu;

3) cBapHO-KOBaHO-NUTble 3aroTOBKU — W3roTaBNMBalOT COYETaHUEM IUTbIX
9NEMEHTOB C MOKOBKaMW WNKN 3aroToBKaMyM W3 MNpoKaTa, COEAMHSAEMbIX CBapKOW —
pOTOpPbI TYPOMH, MaccuBHbIE Barnbl U Ap.



[TlpoekTnpoBaHne KOMOMHMPOBAHHbLIX CBApPHbIX KOHCTPYKUMW npeaycmaTpuBaeT
peLleHne TeXHUYECKOM 3afadyn KOMMIEKCHONo WMCNoNb30BaHUA MHOMMX COBPEMEHHbIX
TEXHOSTOrMYEeCcKnx 7 KOHCTPYKTUBHbIX BO3MOXXHOCTEM ang NOBbILLEHNS
pPaboToCNOCOBHOCTN KOHCTPYKLMKN, CHUXEHNA TPYOOEMKOCTH, 0brerdeHns mexaHnsayum
N NOBbILWEHUA MNPON3BOAUTENBHOCTU Tpyaa. HenocpenCTBEHHO cCBapKa MCMOSb3yeTcs
KaK TEXHOSTOrMYECKMUN NpoLecc, No3BonarLLNM NPUMEHUTb B OAHOMN KOHCTPYKUMM NtoOble
NpOrpeccmBHbIE TEXHOMOMMYECKNe cpeacTea Ana NpoM3BOACTBa OTAENbHbIX €e YacTeu,
OTOAENbHbIX  3aroTOBOK, W3 KOTOPbIX COCTaBnseTrca uenas (B  pesynbrarte
npeBpallalolylocad B  MOHOJMIUTHYKO) KOHCTpyKuusi. bonee Toro, npumMeHeHue
KOMOMHUPOBAHHbBIX  KOHCTPYKUMA  B3aMeH  UENbHOMUTbIX,  LENbHOKOBAHbIX U
LernbHOCBapPHbIX NO3BOSIAET HE TOSIbKO COBEPLLUEHCTBOBATb MPON3BOACTBO KOHCTPYKLNU
B LEeroM, HO M obneryaer COBEpPLUEHCTBOBAHME NPOW3BOACTBO 3arOTOBOK. 3aMeEHSss,
Hanpumep, LUESNbHOMUTY KOHCTPYKLUMKD CBapHOW, BKIOYalLWeEW U nuTbe AeTarew,
co3galT YCnoBus ONsl UCMoNb3oBaHUS 0oree MnporpeccuBHLIX MeEXaHU3MPOBAHHLIX
METOLOB JINTbA, KOTOpble, KaK MpaBuIio, OKasbiBalOTCA HernpuemsnemMbiMu Mnpu
NPON3BOACTBE LENbHONMUTOMU KOHCTPYKUuW. [lpn 3TOM KayecTBO SUTbIX 3aroToBOK
OKasblBaeTCA 3HAYMTESIbHO Bbllle KayecTBa LEeSIbHOMUTbIX KOHCTPYKUMW, ONS KOTOPbIX
3aBapka Opaka NuTbs NnpeBpaTuiacb B HOpMarbHY0 1 06a3aTensHyo onepauunto. To xe
MMeeT MeCTO M Yy MOKOBOK. MX KayeCcTBO MOHMXKaAeTcA C yBenMyeHnem pasmMepos.
BospacTtaloT TpyaHOCTU OOCTMXKEHUA OOHOPOLHOCTM CBOMCTB Martepuana B pasfiunyHbIX
4YaCTAX KPYMNHbIX MOKOBOK.



BospacTtatowme TpeboBaHus K KayecTBy M3genum W  NOBbILWEHUIO
NPON3BOOUTENBHOCTN Tpyda YXe HEeBO3MOXHO pewwnTb NpPUMEHEHMEM OLHOro
TEXHOSIOrM4YecKoro npouecca. [TooTOMY nNpM MPOEKTUPOBAHMN WU  WU3FOTOBIEHUU
MaLMHOCTPOMUTESNbHbIX KOHCTPYKUMA  OOSKHbI  KOMIMIIEKCHO UCMOSib30BaTbCA BCe
COBPEMEHHbIE Ccrnocodbbl 06paboTkn MeTannoB AaBreHneM, NUTbA, METOOblI CBAPO4YHOM
TEXHOSOIMM.

3aMeHa UenbHOMUTbLIX [eTanen CBapHbIMM 4YacTo OrpaHMYMBaETCA  TOJSIbKO
pacyrieHeHNneM OOQHOW KPYMHOW OTIIMBKM Ha HECKOSIbKO Boriee Menkux, KoTopble 3aTem
cBapuBaloTcsa mexay cobon. [laxxe Takon, camblil MPUMUTUBHLIA NPUEM MPOEKTUPOBAHNS
KOMOUHNUPOBAHHOW CBApPHOW KOHCTPYKLMN NO3BOMNSET MOMYYNTb 3HAYNUMbIN TEXHUYECKNU
N IKOHOMUYECKUN I3PPEKT 3a CcYeT MOoBbIWEHUS MNPOU3BOAUTENIBHOCTM Tpyda npu
N3roToBNeHNM 0Oonee MenkuUx OTMIMBOK W 3a CYET MNOBLIWEHUS Ka4vyecTBa OTIIMBOK,
KOTOpble MOryT He TpeboBaTb 3aBapku Opaka nuTbsA, HEN3DEXHOro NPU U3roTOBMEHUN
KPYMNHbIX OTSINBOK.

[Mpn 3abnaroBpeMeHHOM pacUfIEHEHUM KOHCTPYKUUM HaA MeEfKne aetanm MOXHO
yOeleBnTb UX N3roToBIeHNEe, CO30aTb COOTBETCTBYHOLLYH OCHACTKY U MEXaHU3npoBaTb
cBapoyHble paboThl.

Ewe 6onbwmnin aPdeKkT MOXEeT ObiTb MNOMy4YeH MpU WUCMONb30BaHUM B OOHOM
KOHCTPYKLMWN HE TOSTIbKO OTNIMBOK, HO 1 MOKOBOK, 3aroTOBOK M3 NIMCTOBOIO N NPOdUIIbHOro
NpoKaTa 1 3aroToBOK, BbIMOSTHEHHbLIX OPYrMMN TEXHOSTOrMYECKMMM NpoLieccamMmu.



13.3 HANNPABJIIEHUA COBEPWWEHCTBOBAHUA
CBAPHbIX KOHCTPYKUUA

HanpaBneHusa coBepLueHCTBOBAHNUSA CBaPHbLIX KOHCTPYKLUNA:

1) nepexogq  Ha  HOBble  MNPUHUUMNBbI  KOHCTPYKTUBHO-TEXHOMOIMMYECKOro
NMPOEKTUPOBAHUSA CBAPHbLIX KOHCTPYKLMIA (KOMMNIIEKCHOE peLleHne BOMPOCOB MPOYHOCTY,
TOYHOCTU, TEXHONOTMYHOCTU U S3KOHOMUYHOCTU OISt PELLIEHNS PaLMOHANbHOCTM CBAaPHbIX
KOHCTPYKLMA). TO 0b6ecneynT HaMMmeHblUne 3aTpaTbl MaTtepmanoB, BPEMEHU U Tpyada Ha
NX U3roToBNeHne n obecnednT HandonbLLUY UX JONTOBEYHOCTD;

2) paclimpeHue nNPUMEHEHUSS KOMOMHMPOBAHHBLIX CBaPHbIX KOHCTPYKLMA C
MCMNONb30BaHMEM B OOHOW KOHCTPYKUMUW pPasfinyHbIX MaTepuanoB W pasfinyHbIX
TEXHONOMMYECKUX NPOLIECCOB;

3) NpUMeHeHne npeaBapUTENbHO HaMNPSKEHHbIX KOHCTPYKLMA U MUCMNONb3oBaHWE
MECTHbIX MpeaBapUTENbHbIX HaMpsPKeHUA ONS  NOBbIWEHUS paboTocnocobHoCcTH
OTAENbHbIX Y3MOB U CONPSKEHWI B CBAPHbIX KOHCTPYKLMSX.



KOHTpONbHbIEe BONPOCHI
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3. HanpaBneHusi cCoBepLUEHCTBOBAHUS CBAPHbIX KOHCTPYKLMIA



