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25 mas 2007 r. cocTosnack ceccus [IpobnemHoro HayuHo-Texuuueckoro Cosera
POCCHI'C, na xoTopoii 6111 paccMoTpeHs! «I1po6iieMbl MeXaHU3aL|UKH CTPOUTENHCTBA
MarucTpajbHBIX TPYOONPOBOAOB OOJIBIIOrO AHaMeTpa BBICOKOIO AaBIEHHA». B yucie
IAPYTUuX 00CYKAalIHuCh K BOIIPOCH! CBApKH TPYOOIPOBOAOB ¢ pabounm gasieHueM 10-12
MI]a.

Ha CoBer ObUM IpeAcTaBleHBl [Ba JMOKJIaga IO 3TOH TeMe: HMHCTHTYTOM
ssiekrpocBapku M. E.O. ITarona HAHY 1 OAO «CBapo4HO-MOHTaXHEIH TPeCT».

B Hacrosiee Bpemsa peanusyercs Oonblmas mporpaMma IMPOEKTHPOBAHHS H
CTPOHUTENBCTBA KPYNHBIX POCCUMCKHUX, MEXXKOHTHHEHTAIBHBIX M TPaHCHAI[HOHAIBLHBIX
TpYOONPOBOAHEIX cHCTeM. [IpOEKTHI OPHEHTHPOBAHbEl Ha COOPYKEHHE MArMCTPaIbHBIX
TPyOONPOBOJOB HOBOTO TIOKOJEHHs. Maructpaid HOBOIO IIOKOJEHHS CJeLyeT
paccMaTpuBaTh, KaK = KJIACC  KaIMTalbHBIX COOPYKXCHUH  BBICOKOTO  YPOBHS
0€30MacHOCTH, HAJEXKHOCTH M S(P(PEKTHBHOCTH, B CO3MaHMH KOTOPBIX HCIIONB3YIOTCS
IIOCJICIHAE JIOCTHXXEHUSI COBPEMEHHOH HAyKH U TEXHUKW, NPHUHIMITE 3KOJOTHYECKOH
00513aTENBHOCTH.

Cpeny peanusyeMbIX B HHX TEXHMYECKMX H TEXHOIOTMYECKUX PpEILeHHMIt:
CHI)KEHHE COOCTBEHHOTO 3HEProroTpeOieHus, HUCIOIb30BaHHE BBICOKOTO IaBJIEHHS,
obecIeYeHne 3KCIUlyaTallui ¢ MUHUMAIIBHBIM YPOBHEM PHCKA.

Hist ctpouTenscTBa TpyOONpPOBOAOB BhIcOKoro napieHus (10 Mlla u Brime)
5} heKTHBHO HCIIONB30BaHUE TPYO U3 cTanel BRICOKOro Kiacca npodnocTd X70, X80 u
X100. Mnuorue tpy6bHble npenmpustéas Esponbl, CeBepHoii AmMepuku M SnoHHH
H3r0TaBIMBAIOT TPYOHEI TAKOTO KJIacca IIPOYHOCTH.

B nocnegnue rojasl BBEIKCYHCKHE MeTAITyprHyecKuil KOMOMHAT, BOKCKHM H
WMxopckuii TpyOHbIe 3aBOMBI, a TarKke Xapibi3Kuii TpyOHBIM 3aBOJ| COBMECTHO ¢
HHCTUTYTOM 3jeKkTpocBapkd uM. E.O. IlatoHa mnpoBomsT wucclieqoBaTelbcKue U
OIIBITHBIE PabOTHI 110 OCBOSHHIO MPOU3BOJICTBA TPYO M3 cTanu Kiacca X80.

Briepseie ucmonb3oBaHHe TpyO 3TOro Kjiacca NPeNyCMaTpPHUBAECTCH B IIPOEKTE
rasornpoBojia boBaneHkoBo-YxTa.

YroObl uMeTh NpeACTaBlIeHHE O (U3MYECKHX Mapamerpax TpyO (TomuHa
CTEHKH, Macca) AJsl TpyOOIpOBOJIOB BHICOKOTO NaBjieHHs auameTpoM 530-1420 mum B
CpaBHEHMHM ¢ Tpybamu Ha o0bIYHOE masienue 5,5-7,5 MIla POCCHI'C u BHUWI azom
ObLTM cocTaBneHbl TabMHIB! (Tabi. 1-4), IPUMEHHTENIBHO K CTANSIM KJIACCOB IPOYHOCTH
X70 1 X80 o Tpem kitaccam 6€30MacHOCTH.

ITockonbKy pacuer BBIIOIHSIICS U Ui TPYO Ha masnenue Boime 10 MIla, a Taxxke
IUIsL MOPCKHX TPYOOITpoBOIOB, HenmoNb30Bamuch MeToaikd ASME B31.8 u DNV.

TaGauua 1. TomuuHb! CTEHOK TPYS B 3aBHCHMOCTH OT AHAMETpAa M BHYTPEHHEr0 JaBJeHus (CTajb Kiacca
npouxoctd X70), MM

Knace D, MM P, MIla
0e30racHOCTH 5,5 7,5 10 15 20 25 30 35 40

- 1420 16,2 22,1 29,5 44,2

g 1220 13,9 19,0 253 38,0

e 1020 11,6 15,9 21,2 31,7 423

E 720 8,2 11,2 14,9 22,4 29,9 33 44.8
530 6,0 8,2 11,0 16,5 22,0 27,5 33,0 38,5 44,0
1420 13,5 18,4 24.6 36,8

>§ 1220 11,6 15,8 21,1 31,6

5 1020 9,7 132 17,6 26,5 35,3

& 720 6,8 9.3 12,4 18,7 24.9 31,1 37.3
530 5,0 6,9 9,2 137 18,3 22,9 27,5 32,1 36,7




HOpMAaJIbHBIN

1420
1220
1020
720
530

15,3

20,5
17,6
14,7
10,4
7,6

30,7
26,4
22,0
15,6
11,5

294
20,7
15,3

25,9
19,1

31,1
22,9

26,7

30,5

TabGanna 2, Macca oaHoii TpyGr1 (12 M) B 3aBHCHMOCTH OT JTHAMETPA H BHYTPEHHEr0 JaBieHus (CTadbL KIacca
npo4yHocTH X70), T

Krace D, MM P, MIla
0e30NacHOCTH 5,5 75 10 15 20 25 30 35 40
= 1420 6,7 9,1 12,0 17.9
£ 1220 49 6,7 8,9 13,2
S 1020 3,5 4,7 6,2 9,2 12,2
z 720 1,7 2.3 3,1 4.6 6,1 7,5 8,9
530 0,9 13 1,7 2,5 3.3 4,1 43 5.6 6,3
1420 5.6 7.6 10,1 15,0
= 1220 4,1 5,6 74 11,1
g 1020 2,9 3,9 52 7.7 10,2
¥ 720 1,4 2,0 2,6 3,8 5,1 6,3 7,5
530 0,8 1,1 1,4 2,1 2.8 34 4,1 47 5.3
i 1420 4,7 6,3 8.4 125
Z 1220 34 4,7 6,2 9,3
2 1020 24 33 43 6,5 8,6
g 720 1.2 1.6 29 3,2 43 53 6,3
= 530 0,6 0,9 1,2 .7 2,3 2.9 3.4 4,0 45
-}

Ta6auua 3. TonmuMHbI cTeHOK TPYO B 3aBHCHMMOCTH OT AMAMETPA U BHYTPEHHEr0 AaBJIeHHs (CTAAb Kjacca
npoyHoctu X80), MM

Knacc D, MM P, MIla
0e30MacHOCTH 5.5 7.5 10 15 20 25 30 35 40
" 1420 14,2 19,4 25,8 38,7
= 1220 12,2 16,7 23,9 33,3
S 1020 10,2 13,9 18,6 27,8 37,1
2 720 7,2 9,9 13,1 19,7 26,2 32,7 39,3
530 53 73 9,7 14,5 19,3 24,1 28,9 33,7 38,5
1420 11,9 16,2 21.5 323
= 1220 | 102 13,9 18,5 977
g 1020 8,5 11,6 15,5 23,2 30,9
& 720 6,0 8,2 10,9 16,4 21.8 27,3 32,7
530 4,5 6,1 8,1 151 16,1 20,1 24,1 28,1 32,1
- 1420 9,9 13,5 18,0 26,9
2 1220 8,5 11,6 15,4 23,1
2 1020 7.1 9,7 12,9 19,3 25,8
g 720 5,0 6,9 9,1 13,7 18,2 22,7 27,3
= 530 3,7 5:1 6,7 10,1 13,4 16,8 20,1 234 26,8
=

Tabanua 4. Macca oanoii TpyOn! (12 M) B 3aBHCHMOCTH OT AHAMETPA H BHYTPEHHEr0 JaBJeHus (CTab KJIacca
npoyHoctu X80), T

Knacc D, MM P, MIla
0e30nmacHOCTH 5,5 7,5 10 15 20 25 30 35 40
i 1420 5,9 8,0 10,6 15,7
g 1220 43 5,9 7.8 11,6
S 1020 3,0 4.1 55 8,1 10,7
E 720 1,5 2,1 2,7 4,1 5.3 6,6 7.9
530 0,8 1,1 1,5 2,2 2,9 3,6 4.3 4.9 5,6




1420 49 6,7 8,8 13,2
= 1220 3,69 4.9 6,5 9,7
% 1020 2,5 3,4 4.6 6.8 9,0
a 720 1,3 1,7 2,3 3.4 4,5 5,6 6,6
530 0,7 0,9 12 1,8 24 3,0 3,6 41 4,7
o 1420 41 5.6 7.4 11,0
2 1220 3,0 4,1 55 8,1
2 1020 2,1 2.9 3,8 5,7 7.5
g 720 1.1 1,4 1.9 2.8 3,8 4,7 5,6
E 530 0,6 0,8 1,0 1,5 2.0 25 3,0 3,5 4,0
=]
IIpuBeneHHbIE JaHHBIE JAJIEKO HE MOJHOCTBIO XapaKTepHu3yeT CBeJICHHS

HeoOXoauMBble I pa3paboTKH TeXHONOTHH CBapKH, BEIOOpA CBAPOYHBIX MAaTEPHANIOB
obopynoBanusi. B Hacrosiiiee BpeMs ellle HET XapaKTEPUCTUKH TPYOHBIX CTajel
(MEXaHHYECKUX CBOMCTB, XMMHUYECKOIO COCTaBa, CBapHUBAaeMOCTH), KOTOpbie OymyT
HCIONB30BaThbcsl Ha Poccuiickux TpyOHBIX 3aBomax IMpH BhIIYCKe TpyO Kiacca
npouHocTy X80 miM 3akynaThes 3a pyOexoM.

Hioxe B Tabn. 5 ipuBopsatcs Tpebopanus k Tpybam X80 (K65), koTopkie BiiepBEIe
OyAyT NPUMEHATHCS AT IPOKIAaAKH IBYXHHTOYHOI'O ra3olnpoBoja boBaHeHKoBO-YxXTa
npoTskeHHOCThIO 1100 kM, quameTpom 1420 MM, ¢ pabounm naenenuem 11,8 MITa.

Jns py6 ucnonwsyercs OelinuTHas, ¢eppuro-OeinutHas crame K65 (L5535,
X80) u K60 (L455, X70) tonumua crenku 23,0-37,9 mm. TpyObl HOKHEI MMETH
Hapy>KHOE€ aHTHKOPPO3HITHOE MOJIM3TUIEHOBOE MOKPBITHE M TIIAJKOCTHOE 3MOKCHHOE
BHYTpEHHEe ITOKPBITHE.

Tab6anua 5. Mexanuueckne cBoiicTea Tpy0 s MI' boBaHenkoBo-YxTa

Ipenen HopmartuBao | YVpapnas VY napnas VnapHas Bsa3kocTs | OTHOIIEHHE OTHOCHTENBHOE
TEKYYECTH B | € BPEMEHHOE | BA3KOCTB BSI3KOCTD OCHOBHOTO npenena yAIHHeHHE, Os,
IONIEPEYHOM | CONPOTHBIEH | OCHOBHOIO Meramna mBa | metania, Jhx/cm’ | TekydecTH K | %, He MeHee
H He, B | MeTauIa, 30HBI npy t HE BBILIE - | BpEMEHHOMY
npononsHoM | nonepeunom | Ja/cm® npu t | Tepmudeckor | 20°C, JHaMeTP | CONPOTHBIECHHIO
HanpaBleHHH | (MpoJoibHOM | He Bbiue -40° | o pnwsHAA, | 1420 MM, Kiacc | B [OMEPEYHOM M
, MIla ) Iix/cm” mipw t | GesonacHocTs  H | mpomomsHOM
HanpaBJICHUH He Boie -40° | (C) HampaBiIeHHH, He
, HE MeHee, bonee
MIla
555-675 645 (615) 70 50 250 (238) 0,92 18
485-605 590 (560) 63 50 199 (188) 0,90 20

Tabamua 6. CoprameHnT TpYO Anamerpom 1420 mm MI' BoBaHeHKOBO-YXTa

Ilpenen TexyuecTu Kinacc 6e3omacHocTu TonmuHa CTEHKH, MM
555 MIla HopwmanbsHbli 23,0
Cpennuit 27,6
Bricokuii 33,2
485 Mlla HopmanbHbIi 26,4
Cpenunit 31,6
Bricoknii 37,9
Hwmwxe npuBomiTcs yHOMSHYTHIE BBIIE JAOKNAAbl. IIpH CTPOMTEILCTBE

TpybonpoBozoB Bbeicokoro naeieHust (10 Mlla u Bellie) NmpembABISIOTCSA JKECTKHE
TpeOoBaHUsA K KayecTBY CBAPHBIX COCJMHEHMH, YTO B MOJHOI Mepe OTpasuiioch TpH
BBINIOJHEHHH CBapo4HbIX pabor OAO «CBapoyHO-MOHTaXHBIH TpecT» Ha IMPOEKTE
«Caxanus 2».




Texnonoruu u odopynoBanue nepcneKTHBHbIE /151 HCNOJIB30BAHHSA NPH
CTPOHTEIbCTBE HOBOI'0 MOKOJICHHSI TPYOONPOBOIOB
3aMm. gupekTopa MHCTUTYTa 3nekTpocBapku M. E.O. Ilatona akagemux HAHY
C.U. Kauyxk-SnueHko

1. 3apyGe:kHbIi ONBIT

1.1./Ins aBTOMaTU3MPOBAaHHOM CBapKH €O CBOOOIHBIM (POPMUPOBaHHEM ILBA
IPUMEHSIOT TEXHOJOTHMH CBapKd CO CBOOOJHBIM (HOPMHPOBAHHEM IIIBA TOHKOM
IPOBOJIOKOH B cpeje 3amuTHEIX razos (texHonorud CRC, Price u np.). OcHoBHOE
OTJIMYMe B TEXHUKH CBapKu (CBEepXYy BHH3 MM CHHU3Y BBEPX) M BBHIIOJIHEHHS
KOpPHEBOI'O IIpOXOjJa H3HYTPH CO CBOOOAHBIM (OPMHPOBAHHEM YETHIPEMS HIIH
LIECTBIO TI'OJIOBKAMH WIJIM CHapyXXW Ha IOJKIAJAHOM KOJBIE IBYMS TOJOBKAMHU.
l3BecTHa TeXHMKa CBapKH HaBecy (0e3 MOAKIaIKK) C UCIIONB30BAHHEM UMITYJIbCHOM
texauku STT (Lincoln Electric).

1.2.Bce  TEXHOJOTMM  HCIONB3YIOT  IMOTOYHO-PACUIEHEHHBIA  METOJ
BBIIIOJIHEHHS COEIMHEHMs TpyO IOCIelOBaTelIbHO PACIIONOXECHHBIMH CBAPOYHBIMU
3BEHBSIMH C allapaTypod, HACTPOEHHON Ha BBHINOJHEHHE OJHOTO Mpoxoma. JTO
II03BOJISET JOOUTHCS TeMIla CBAPKH KOJIOHHOW OT 6 10 12 MUHYT, T.e. 06ecmeunTs 3a
CBETOBOM JIeHb CBapKy 1 KM Tpacchl.

1.3.CBapouHble MaTepHallbl: IPOBOJOKA CIUIOIUHOTO CEUEHUs KpeMHe-
MapraHueBas (s cBapkd cranei kiacca o X60) wix HHU3KONEerdpoBaHHas (s
cBapku cranedl kmaccoB X70 u X80). Jlnga crameid npouHocThio Bhime X70
NIPEANIOYTEHH OTIAaeTCs IIOPOIIKOBBIM IpoBonokaM. {uamerp mpoBosok — 1,0-1,2
MM. 3alIUTHEIH ra3 — cMechb aproHa ¢ yrJIeKHCIIbIM Ia30M, pexe — yIIAeKUCIIbIN ras.

1.4.0nBIT HCIONB30BAHUS YKa3aHHBIX TEXHOJIOTMH CBHIETEIHLCTBYET O
BO3MOXXHOCTH JIOCTHMKEHHSI BBICOKOIO TeMmIa paboT Ipu OOJBIIOM KOJHYECTBE
[IepCOHAaja M BBICOKOM YPOBHE OpraHU3allMM M TEXHOJOTHYECKOro obecrneyeHus.
bonpmoe  Konu4ecTBO  €OMHMI] TEXHUKM (KPOMKOCTpOTaTelbHBIE  CTaHKH,
CHEeLUaJIU3UPOBAHHBIE  LICHTPATOPbl,  KOMIUIEKTBI  CBapOYHBIX  IIPOBOJIOK,
BCIIOMOTaTeNbHOEe  O0OpyNOBaHME W  HHCTPYMEHT) TpeOyloT  IOCTOSHHOIO
TEXHUYECKOTO O0CITy)XKHMBaHHWA M oOOecledeHHs 3arnacHbMH dacTsamu. COoM wiIH
HapylIeHHs Ha KaXIOH oIlepalluy NPUBOAAT K HOSBICHUIO Opaka, IMOTepsM TeMIia
CTPOMTENECTBA M HEOOXOAMMOCTH pPEMOHTa, HYTO CYHIECTBEHHO IIOBBIIIAET
9KOHOMMHYECKHE 3aTPaThl Ha CTPOUTENBCTBO TPYyOONpoBOaa.

2. OreyecTBeHHBbIe pa3palboTKH

2.1.uctutyToMm anekrpocBapkd uM. E.O. IlaTtona pazpaboraHa TeXHOIOTHS
aBTOMaTH4eCKOM  CBapku ¢  Hcrnolp3oBaHueM  KoMruiekcoB  «CTBIK»,
IpelycMaTpUBAIOlas CBAapKy CHapyXH TpyObl ¢ ABYX CTOPOH CIIOCOOOM «CHH3Y
BBEpPX» IOPOLIKOBOM MPOBOJIOKOH.

2.2.BapuaHThl HCIIOIB30BAHUS TEXHOJIOTHH:

- 10 KOPHEBOMY IIIBY, BBHIIIOJHEHHOMY PY4YHOM IYroBo# cBapKod MOKPBITBIMH
3JIEKTPOJAMHU;

- II0 KOPHEBOMY UIBY, BBIIOJHEHHOMY Ha MEIHOM IIOAKJIATHOM KOJIbIE
BHYTPEHHETO LIeHTpaTopa.

2.3 IMeeTcs MHOTOJIETHHH OIBIT HCIIOJB30BAHUS 3TOH TEXHOJOTHUH IIPH
CTPOMUTENLCTBE MarucTpalbHbIX TPyOONPOBOIOB Ha TeppuTopun ctpad CHI:



- pa3paboTaHbl MMOPOILIKOBBIE IPOBOJOKH ISl CBApKM cTaneil kiaccoB X50-
X70;

- TEXHOJNOrHs M cBapoyHble Marepuanbl arrecroBaHel BHHUMCTom k
IPUMEHEHUIO.

Hcnonp3yercds NOTOYHO-paculeHEeHHBIH METOI CBapKd C  PpasIM4HbLIM
KOJIMYECTBOM OIIEpaTOpOB (OT JBYX JO YeThlpeX B 3aBUCHMOCTH OT TOJIHHBI
TpyOBHI).

Ilpu cBapke Tpy® nuamerpoM 1220-1420 MM [JOCTHIHYTO BpeMs Iara
KOJIOHHBI 10-15 MuH.

2.4 JIna cBapku CTHIKOB TpyO u3 craneii X80 HeobxoanMa pa3paboTKa HOBBIX
HH3KOBOJOPOAHBIX CBAPOYHBIX MaTEpPHAJIOB, TEXHOJOIMH CBApKH KOPHEBOT'O IBA W
3aMOJHAIOIIMX CJIOEB, ABTOMATH3UPOBAHHOIO 000pYAOBaHHUSA, O0ECIIEUYHBAIOIIETO
TIOANEPKAHUE CTAOMIBHONO pPEXHMMa CBapkKM M PErMCTPALMUIO  [apaMeTpoOB
CBapOYHOIO IIpoLecca.

2.5 TeMIl miara KOJIOHHBI MOKET OBITH COKpAIlleH MyTeM YBEJWYEHHs 4ucia
IIPOXOJIOB M COBEPIIECHCTBOBAHMS KOHCTPYKIIMK BHYTPEHHEIO LIEHTpaTopa.

3. Texnosoruss ¥ o00pygoBaHHE JJIf aBTOMATHYECKOH 3Je€KTPOAYroBoi
CBapKH KOPHEBBbIX IBOB C HCNOJIb30BAHHEM aKTHBHPYIOIIHX (Ir0coB

Opeolf ®3 TmIaBHBIX Npo0JeM TIpH BCEX BHIAX aBTOMATUYECKOMH
JJIEKTPOAYIOBOM CBapKM KOPHEBOIO IIBa SABIAETCS TpeOOBaHHME OYEHb TOYHOM
cbopku Tpy6 mepen cBapkoi ¢ momyckaMH He mpessiaromux 0,5-1,0 mm. ITpu aTom
HeoOXoouMo 0oOecrednTs YHOBIETBOPHTENbHOE (OPMHPOBAHHE BaJMKa Oe3
IOAKJIAIAKA BO BCEX NPOCTPAHCTBEHHBIX IIONOKEHMSX, & TOJIIMHA KOPHEBOI'O IIBA
NOIDKHA OBITh  JOCTaTOYHOM, YTOOBl HMCKINYHUTH paspylleHHe CTBIKA C
HE3AIIOJIHEHHON pa3zelIKoH IIPH NOCIeAYIOIIMX ONEPaIHsIX.

B W3C paspaborana TeXHOIOTHS 3NEKTPOIYIOBOM aBTOMATHYECKOW CBapKH
HETUIaBAIIAMCS DJIEKTPOIOM C HMCIIOJIb30BAHUEM aKTUBHPYIOMIEro (roca, KOTOPbIi
HAHOCHTCS Ha KPOMKH TpyOBl Iepell CBapKoH. DTa TEXHOJOTHs YCIELIHO
HCTIONB3YETCS IPH CBapKE TOJCTOCTEHHBIX TpyO B aromMHO# sHeprerwke. EE
IpYMEHEHHE TTO3BOJIAET ITPOIIIABIATE 3a OJUH NPOX0J] KPOMKH TPYOBI TOJIIMHON 10
6 MM IIpH CMEIIEHHH KPOMOK TpyO 10 4,5 MM, a Takke H3MEHEHUE 3a30pa MEKIY
HUMH B nipefenax 0-1,5 MM, 4TO 3HaUUTEIBHO YNIPOIIALT IIpoLiece COOpKH TPYO.

ITo norosopy ¢ OAO «I"asnmpom» B 2007-2009 rr. mnanupyetcs paspaboTka u
H3rOTOBIIEHWE YCTAaHOBKM NIl aBTOMAaTH4eCKOH CBapKd KOPHEBHIX IIBOB
TOJICTOCTEHHBIX TpyO. Jlid cBapku 3alMONHSIOMIMX IIBOB OYOYT HKCIIOIL30BAHEI
komruiekcsl «CTBIK».

4. Pyuynass  gyrosasi  cBapKa  HENOBOPOTHBIX  CTBLIKOB  TPyO
MarucTpajbHbIX TPyOONIPOBOAOB NOKPBLITHIMH JIEKTPOAAMH

Ilpy  coopyxeHuH  TpyOOIIpOBOJOB HOBOI'O  ITOKOJIEHHS  HEW30EXKHO
IpUMEHEHHE TaKKe pPYyYHOH OJIEeKTpOoAyroBod cBapkd. s cBapku Tpyo
IIOBBIIIEHHON IPOYHOCTH TPEOYIOTCS HOBBIE CBapPOYHBIE MaTEPHAJIEI.

Hnsg  CTpOMTENhCTBA M PEMOHTA  MaruCTpPalbHBIX  TPYOONPOBOIOB
HCIIOJIB3YIOTCA 4 THIIA BJIEKTPOJIOB € LEJITIOI03HBIM U OCHOBHEIM BHUIOM HOKPBITHS

= DIEKTPOJB! € LENIIOJO3HBIM MOKPBITHEM Pa3NHYHOTO KJIACCa MPOYHOCTH
(cucrema nerupoBanus Mn; Mn-Mo; Mn-N;i Mn-Ni-Mo) B 3aBUCHMOCTH OT KJlacca

6



NpOYHOCTH CTanbHOM TpyOHl (Hampumep, Thyssen Cel 70, Cel 75, Cel 80, Cel 90
¢upMel Thyssen, ['epmanus).

" DNeKTpoAbl C OCHOBHBIM IIOKDBITHEM IS CBapKM BO  BCeX
IPOCTPAaHCTBEHHBIX  IIOJIOXKEHUSAX  3alOJHSAIONMX M OOJHMIIOBOYHBIX  CJIOEB
MOHTXHBIX TpybonpoBoaubix cTeIkoB (Hampumep, FOX-EV50 FOX-EV50PIPE
¢upmel BOHLER, ABcTpus).

® DIeKTpoAbl C OCHOBHEIM IIOKPBITHEM JUIi CBapkKM BO  Bcex
IPOCTPAHCTBEHHBIX II0JIOKEHUAX, obecreynBaronme (GOpMUPOBaHHE OOPATHOTO
BaJiMKa npu cBapke KopHeBoro msa (Hanpumep, LB-52U ¢upmer Kobe Steel,
SnoHus).

=  DIEKTPOjibl C OCHOBHBIM IOKPBITHEM I CBAPKH 3allONHSIOIIMX CIIOEB
TPYOHBIX CTBIKOB METOJIOM «Ha cITyck» (Hanpumep, snexrpoast Philips 27P, 27P-LT,
108Mp dupmer FILARC, I'onnanaus).

B 3aBHCHMOCTH OT KJIMMAaTHYEeCKHX YCIOBHH, B KOTOpBIX paboTaer
TpyOONPOBOI, TOMIIMHEI CTEHKH TPYObl M KaTETOPHUH IIPOYHOCTH CTaJlH, U3 KOTOPOH
OHa MU3TOTOBJICHA, UCTIONB3YIOT OJHY U3 HHKEH3IOKEHHBIX TEXHOJOTHH CBAPKH:

= Cpapka KOpDHEBOIO IIIBa, TOPAYEro INPOXOAAa, 3ANOJHAIOIIMX U
OOJIMIIOBOYHBIX CIIOEB INIPOM3BOJUTCS JJIEKTPOAAMH C LEJUIKOJIO3HBIM IIOKPBITHEM.
llenatono3Hble  2JIEKTPOJbI  00ECHEYIHMBAIOT XOPOIUMH [pOBap KOPHA  IIBa,
popmMupoBanue obpaTHoro Banuka. OJHAKO LEJUIIOI03HEIE 00ECIICUHUBAIOT BEICOKOE
conepkanue AU(GQPY3HOHHOTO BOAOPOJA B MeETallle IIBa M CBI3aHHYIO C 3THM
CKJIOHHOCTB K 00pa30BaHMIO TPELIUH, HHAYIIMPOBAaHHBIX BOLOPOIOM, 0OCOGEHHO NIpH
cBapke Tpy® M3 cTanell NOBBIIIEHHOW M BBICOKOM IIPOYHOCTH. UTOOBI mM36exkaTh
pacTpecKMBaHWS MeTajljla IuBa, KakK IpaBUIO, TpebyeTcs IpeaBapUTElbHBIHA
IIOIOTPEB CBapHBaeMbIX KPOMOK TpyOwl 10 Temnepartypsl 150°C. Kpome Toro, mpu
CBapKe IEJUIIOJIO03HBIMU 3IIEKTPOJaMK (POPMHUPYETCS BallMK C yCHIEHHEM, KOTOPBIM
HEOOXOANMO yIaJATh MUTH(PMAIIMHKOMN, YTO YBEIHYUBAET TPYA0EMKOCTh MOHTAXKHO-
CBapOYHBIX padoT.

= Cpapxa KOpHEBOrOo IBAa M TOPAYEr0 TMPOXOAa OCYIIECTBISETCS
LEJUTIOJIO3HBIMH  DJIEKTPOJaMM, a 3alloJIHAIIIHE H  OOJHI[OBOYHBIE  IIBBI
BBINOJIHAIOTCS HHU3KOBOZOPOAHBIMU 3JIEKTPOJAMH C OCHOBHBIM ITOKpBITHEM. Bce
TIEpEYUCIICHHBIE BBIIIE HENOCTATKH, CBS3aHHBIE C MPUMEHEHUEM LEJUIFOI03HbIX
QNIEKTPOAOB, MPUCYIIH W ITOMY BAPMAHTY TEXHOJIOIMU CBapKd HEIOBOPOTHBIX
CTBIKOB.

= Cpapka KOpHEBOTO IIBA, BBINOIHAETCS HU3KOBOAOPOJHBIMH 3JIEKTPOIAMH,
obecnieyMBarOIMMU  (OpMUPOBaHHE OOPAaTHOrO BadMKa, 3alONHSIONIHE |
O0JIMIIOBOYHBIE TPOXO/BI, BEIIONHAKOTCS STHMHE K€ JJIEKTPOAAMH HITH 3J1eKTPOJAaMu
C OCHOBHBIM IIOKPBITHEM, HO3BOJIAIOIIMMH IIPOM3BOAUTE CBAPKY «HA CITYCK».

Haubosee BpICOKOE KadecTBO MeTala MOHT@XXHOIo IIBa oOecrieddBaeT
TIOCNIETHAS TEXHONOI|Us, KOrJia cBapka CTHIKOB OT Hauajga M J0 KOHI[A BBIIOIHIETCS
HU3KOBOJOPOAHBIMU 3JIEKTPOJAMH C OCHOBHBIM TIOKPBITHEM.

B M3C um. E.O. IlaTona paspaboTaHel HU3KOBOAOPOAHEIE ekTpons AHO-
™ (tan 350A), AHO-TM60 (tunm 560), AHO-TM70 (tun D70) ans cBapku
HETIOBOPOTHBIX CTHIKOB TPYO Pa3IMYHOro Kjacca IPOYHOCTH. YKa3aHHbIE dJIEKTPOIB]
TIO3BOJISIFOT OCYIIECTBIIATE CBAPKY HENOBOPOTHBIX CTBIKOB TpyO IO mociemHei



pacCMOTPEHHOM TEXHOJIOTHH, KoTopas obecrieunBaeT HauboJiee BHICOKHE CBOMCTBA
MeTaJljla CBapHBIX IIIBOB.

Onektpojsl cepui AHO-TM mpomssomsrcs B Poccun Ha 3aBome (GupMbI
«9CAb» B r1.C.-Iletepbypr, Ha OproBckom cramenpokatHoM 3asonme, OAO
«CEBEPCTAJIb-METHU3», na 3aBome OAO «MEXIOCMETH3-MIIEHCK.
HmeeTcss OONBILON ONBIT NPHMEHEHHS] 3THX 3JIEKTPOJOB IMPH CBAapKe M PEMOHTE
MarucTpaJIbHbIX TPYOOIIPOBOIOB.

IlepcieKTHBHEIM HallpaBJIeHHEM SBIISIETCH pa3paboTka
YJIBTPaHU3KOBOJOPO/HBIX JEKTPOJOB AJISI CBAPKU TPYO, MO3BOJAIONIMX OTKA3aThCS
OT IPEJABAPUTENLHOIO IONOIPEBa CBAPMBAEMBIX KPOMOK, DJIEKTPOAOB C OCHOBHBIM
[IOKPBITHEM ISl CBADKH «HA CIIyCK», 00eCHEeYMBAMOIIHX XOPOLIMH MPOBap KOPHS
1IBA.

bosbIol HMHTEpec NpeACTaBIseT TEXHOJOTHs CBApKH TPYO C yIpaBieHHeM
PEXUMOM CBapKu (YIpaBleHWEM IIPOIECCOM IUIABIEHMS W TEepeHOca MEeTaja) C
HCIIOIb30BAaHWEM  CIIEUMAJbHBIX HMCTOYHHMKOB IIMTAaHUS UM HHU3KOBOJOPOJIHBIX
3JIEKTPOJIOB C OCHOBHBIM ITOKPBITHEM.

5. IlepcneKTHBBI ~ HCIONB30BAaHMS  KOHTAaKTHOH  CTBIKOBOM  CBAapKu
ornasienreM (KCO) mpu cTpouTenbCTBE HOBOTO MTOKOJIEHHS TPYOOIPOBOIOB

Muoronetnu#t oneir ucnons3oBaHus KCO Inpu CTPOMTENLCTBE PasIHUHBIX
TpyOOIIPOBO/IOB CBH/ETENHCTBYET O TOM, YTO KauecTBo coenuHeHuii KCO B
3HAYUTEIbHO MEHBIIEH CTETIEHH 3aBUCHUT OT IIOTOJHBIX YCIIOBHMH, TOYHOCTH COOpPKH
Tpy0, KBaM(HKaLKMK OIIEPaTOPOB, YeM IPU APYIUX crocobax ceapku. [losTomy npu
KCO 3a mHOro ner skcmiyarauuy 3apeructpupoBaHo Bcero 0,4% 3a6GpakoBaHHBIX
CBapHBIX coenuHeHWH. IIpM MCHONB30BaHHHM COBPEMEHHBIX aABTOMATUYECKHX
CIIOCODOB 3JIEKTPOyroBoi cBapku Opakyercsi 4-7% creikoB. KCO obecneuuBaer
BLICOKYIO IIPOM3BOILUTENBHOCTh 8-10 CTBIK/9ac HpH MHHHMAJIEHOM KOJIHYECTBE
obcmyxuBaromero nepconana (11-13 wen.). Ilepeuncnennsie npeumymectsa KCO
0COGEHHO OIIYTHMBI IIPH paboTe B 9KCTpeManbHBIX ycnosuax Kpainero Cesepa.

B mnacrosimee Bpems KC npaxkrudecku He WCIONB3yeTcs [UIS CBapKH
HEITOBOPOTHBIX CTBHIKOB TPYO OOJNBIIOTO JUaMeTpa, T.K. TEXHOJIOTHS U 060pya0BaHHe
KC mHe ceprMdUUMpOBaHEl B COOTBETCTBHM C HOBBIMH HOPMAaTHBHBIMH
TpeboBanuaMH. [l cepTuduKalin HEOOXOMUMO PEIUUTh Psii OPraAHM3AIMOHHBIX U
TEXHUYECKMX BOIPOCOB, B YaCTHOCTH, YIYYIIMTh Ka4yeCTBO Cpe3Kd IpaTa,
CepTUQUUMPOBATE  TEXHOJOTHIO  HEpa3pyIUAIONIero  KOHTPONSA, OBEclneduTsH
TIOBBILICHHEIE TPEOOBaHMSA K BEIMYMHE YIapHOM BI3KOCTH CBApHBIX COEIMHEHHIA.

B HMO5C B mocnenHue ropbl mnpoBefieHBl pabOThl [0 COBEPIIEHCTBOBAHMIO
TEXHOJIOTHMH, 000pyAOBaHUS U CPEJICTB KOHTPOJIS COeqUHEHMH, BoloHeHHbBX KCO.
PazpaboTaHa TeXHOJOTMsI CBapKH TOJCTOCTEHHBIX Tpyb, obecneunBaromas
NOJIyYeHHe Ka4eCTBEHHBIX COEJMHEHUH NpH MEHbIEeH SHepProeMKOCTH Ipolecca M
TOTEPSAX MeTajlyla Ha oIulaBiieHde. M3roToBieHsl W onpoboOBaHBI YCTpOMCTBA s
YHCTOBOTO yJaJleHuUs IpaTa U CpeicTBa TepMOOOpabOTKH.

Ha 6aze nepeuncieHHBIX pa3paboTOK MOXET ObITh CO3aHO HOBOE IOKOJIEHHE
000pyZoBaHUA 1711 KOHTaKTHOM CBapKu TpyO ¢ TOIIMMHON cTeHKH A0 32-36 mm. Ilo
NpeBapUTEIbHOM OLEHKE BEC MAIWHBI JUIs CBapKU TpyO mmamerpom 1420 mm c
TOJIIMHON CTeHKH 32 MM He OyZer npeBwIaTh Bec MamuHel kommiekca CEBEP, a
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JUId  ee OoHeprocHaOXeHHsl IOHanobsTcs oanektpoctanimu  1600-1800 kBT,
BBIITyCKaeMbIe€ MPOMBIIIEHHOCTRIO CepHifHO. [ anpoOaiiu HOBOM TEXHOJIOTHH U
obopymoBaHHsA  HEOOXONMMO  H3TOTOBHTH  OINBITHO-TIPOMBIILICHHBIH — 06paser
KOMILJIEKCa.

Hapsny c¢ mnepeuncnennsivmu HUP B HMOC paspaborana TexHOIOTHS
KOMOMHMPOBaHHON CBAapKM TOJCTOCTCHHBIX TPYO, NpHU KOTOPOHM KOPHEBOH IIOB
CBapHBAalOT KOHTAKTHBIM, a 3allOJHSIOLIME LBl 3JIEKTPOAYTOBLIM crocoboM. Takoe
00BEeIMHEHHE BYX METOJNOB CBapKH IO3BOJLIET 3HAYHUTENHHO YCKODHTH COOPKY H
CBapKy KOPHEBOTO IlIBA W IMOBBICHTE CTAOMIBHOCTH Ka4ecTBa KOHEBBIX IIBOB. [Ipm
3TOM IIPE/CTABIISCTCS BO3MOXKHBIM 3HAUNTENILHO YBEJIMUUTE TEMIT CBAPOYHBIX paboT
C HCIOJIB30BaHHEM XOPOIIO aNpPOOHPOBAHHEIX YCTAHOBOK 3JICKTPOLYTOBOH CBapKH
3aIIOJIHSIONMX INBOB, B YacTHOCTH ycraHoBKM «CTDBIK». B mporecce cBapku
3allOJIHAIOIIMX ~ INBOB  obecrieyMBaeTcs  TepMooOpaboTKa  KOpPHEBOrO  IIIBA,
BBINOJIHEHHOr0 KC 1 noBeIeHre N1aCTUYHOCTH CBORCTB 0 TPeOYEMOro ypoBHSL.

ITo morosopy MOC ¢ OAO «I"asmpom» B 2007 r. muanupyercs pa3paboTaTh
YCTaHOBKY JUIi KOHTaKTHOW CBapKW KOPHEBBIX IIBOB TOJCTOCTEHHEIX TpPYO,
H3rOTOBJIEHHE M ampodalds HEKOTOPBIX MOAYNEH 3TOM YCTAHOBKH, a TakKe
OTpabOTKa TEXHOJIOTMM KOMOMHHPOBAHHOW CBapku Tpy6 mumamerpoMm 1420 MM Ha
Gase mozepuusupoBaHHEIX KommiekcoB «CEBEP» u «CTBIK». Ilo pesynsTaTam
3TMX HCHIBITAaHMHA OyJerT npuHATO pelieHde o006 wusrorosieHnd B 2009 T
IPOMBILIIEHHOr0  obpasna  KoMmIlekca il  KOMOWHHPOBAHHOM  CBapKH
TOJICTOCTEHHBIX TPYO.



OnbIT BHINOJHEHHS CBAPOYHBIX Pa0oT MPH CTPOHTEILCTBE MATHCTPAJIbLHBIX
TPYOONpoBoI0B Mo npoekTy «Caxajauu-2»
I'nmasueiii Texnonor OAO «CBapo4HO-MOHTaXHBIA TpecT» - Illanomuukos J.A.

«Caxanuu-2» - 95TO KpynHeHmuui He@TerasoBbli MPOEKT, Ha KOTOPOM
«CBapOYHO-MOHTa)XXHBI TPECT» 3aKIIOYMI KOHTPAKT Ha CTPOMTENLCTBO: 192,2KM
HedTrenpoBoja quamerpoM 610 MM 1 190,2kmM razonposoza guaMeTpoM 1219 mm.

Tpacca TpybonpoBosia Ha ygacTke paboT TpecTa mepecekaeT 83 peKd M OKOJO
170 py4yneB, OOJBIIMHCTBO K3 KOTOPBIX SBISIOTCS HEPECTOBBIMH JUIS LIE€HHBIX
IIPOMBICJIOBBIX ITOPOJ KPacHOM pEIOBI — ropOyum, jococs, ceMbl. JTO NMOTpeboBaIo
BBIMIOJIHEHHS ~ LEIOTO  psifla  NPUPOJAOOXPAHHBIX  MEPONPHIATHH ¥ IpaBHI
BOJIOTIONB30BAHMS, a TaKkKe OBIIO CBA3aHO C 3alpellleHueM paboT B BOJOOXPaHHBIX
30HaX B HEPECTOBBIH MEPHOIT.

28 1mepexoJ0B peK BBIIOJHEHB! 10 MHIUBUAYAIBLHEIM MPOEKTaM, B TOM 4HCIE 2
nepexoja oOwed npoTsHKeHHOCTBIO CBBIIE 1500 M — MeETOZOM HaKJOHHO-
HaIlpaBJIEHHOTO OypeHws..

Tpybonposoasl mepecekarorT 7 >kene3HbIX mopor u 10 aBromopor o61acTHOro
3HAYEHHMs, [1EPEeX0Jbl Yepe3 KOTOPBIE BBIIIOJHEHB! 3aKPHITHIM CIIOCOOOM B 3aI[MTHBIX
Qyrnapax auamerpom 820 MM st HedrenpoBoga U 1420 Mm st razonposoza. O6mas
IPOTSHKEHHOCTE QYTIAPOB — 0Koo 1100 M KaXkaoro U3 yKa3aHHEIX AHAMETPOB.

Okono 40% nNpoTSXEHHOCTH ydYacTKa 3aHMMAaeT MECTHOCTB, INPMPABHEHHAd K
TOpHOM, ¢ ykiIoHaMHu oT 15 o 50°, yTo moTpeGoBaNIO BBIMONHEHHS OYEHb OOJBIIOTO
o0beMa Cpe3oK Al ycTpolicTBa MONOK (cBhIme 1,5 MIIH, KyDOMETPOB IPyHTa), B TOM
YHCJIE CKaJbHBIX IPYHTOB 4-OM TPYIIBl INPOYHOCTU. ['OpHAs MeCTHOCTh M300MIyeT
OTIOJI3HEBBIMU H CEJIEBEIMH Y4YaCTKaMHM, oOllas NPOTSHKEHHOCTh KOTOPBIX COCTaBJISET
OK0JI0 8 kM. Ha HMX BBINONHAIOTCA IPOTHBOOIOJ3HEBBIE MEPONPHUATHS M 3alHUTa
CKJIOHOB 110 crrenranbHoMy npoekty OAQO «Mux3aumray, B TOM 9KCIe C YCTPOUCTBOM
9KPaHOB M3 MEIIKOB ¢ IlecKoM. [IpakTHdeckn NOMHOCTHIO TOPHBIE YIACTKH 3aJIECEHBI, B
TOM YHCJIE JIeCaMH 1-0H rpynnsl QenepanbHOTo 3HAUEHHs B HALIMOHATBHBIX TapKax.

OcranpHble y4acTKH, NpUpPaBHEHHbIE K PABHUHHO-XOJIMHCTOM MECTHOCTH,
CHJIbHO OOBOZHEHBI M MecTamMH 3abonodeHsl. IIpoTskeHHOCTE GONOT 2-rO THIA C
MOIIHOCTBIO TOPQSHOrO choos 10 12 M cocTaBiaseT oOkono 7,7 kM. 3emid
CEIbCKOXO3IMCTBEHHOTO Ha3HA4YEHUs TyCTO IepecedeHbl NPEeHaKHBIMH KaHaJIaMH U
JIpeHaXHBIMU TPYOOIIPOBOAMH.

Ocoboe  3HaueHMe  TIpHAAeTCs  IepeCceYeHHI0  TPyOONPOBOJAMH  30H
FEOTEKTOHHYECKHUX PpAa3lOMOB. JTH NepexoAbl COOPYKAKTCA IO OTAEIbHBIM
CHIELIMANIBHBIM MMPOCKTaM, B 3all[ATHOM CIIO€ M3 II€CYaHOH MOAYIIKH C YCTPOWCTBOM
CHCTEMBI [IpeHaXka, U3 TpyO C yBeJMYEeHHOH TONMILMHOH cTeHKH. Jlns HedyrempoBoaa
npuMeHeHsl Tpyos! 610x19,1 MM, a misg razonpoBoga—1219x31,8 mm.

Ob1mas npoTsHKEHHOCTh 6-TH YYACTKOB Pa3IOMOB COCTaBIIeT 0koJio 2300 M.

B 2003rogy ycmemno mpomén mpolecc MOOHIM3alMH  CTPOHTEIBLHBIX
[OJpa3/ieIeH|H, 1 IOTyYeHHe HeOOXOIMMBIX pa3pellleHHi Ha Haualo CTPOMTENILCTBA U
PACYUCTKH ITOJIOCHI OTBOJA.

B suBape 2004rona cocrosanach LIepeMOHHS CBapKH NEPBOrO CThIKA HA YYACTKE
CBapo4YHO-MOHT@)XKHOTO  TpecTa, O3HayaBllas Cco0OH  oGHIMAIBHOE  Hagalo
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- CTPOMTENBLCTBA TPyOONpoBooB: HedTenpoBona auamerpoM 610 MM M rasompoBoia
nuaMmeTpoM 1219 mm.

BriepBeie B OTE€UECTBEHHOM NpakTHKe NpoeKToM «CaxauH-2» IMpemayCMOTPEHO
ucnons3oBanue Tpyd X-65 u X-70 Ha TpyOornpoBonax ¢ pabounm gasinesureM - 100atmM.

B cBsizsm ¢ 3THM 3aka3zuHKOM, xomnanuvedn CaxanuH OHep/UKH, OBLIH
paspaboTaHbl CHENMabHbIE TEXHHYECKHE TpeOOBaHMS, H3JIOKEHHBIE B JOKYMEHTE
«CBapka Tpy® OeperoBbIX TPyOONPOBOAOBY, IOCIEAHSS PEIaKIHs (TPEThS), KOTOPOTO
ObLIa yTBEpKIeHa B KoHIle aBrycra 2003r.

[Tpaxrudyecku 510 OBINM mompaBku k craHmapty APL. TpeGosanms oxasamucek
OY€Hb JKECTKHMH M COJIEPXKAIM MHOXKECTBO CCBUIOK Ha JIpyI'Me 3amajHble CTaHJapThl,
Oojiee TIpHUMEHMMBIE [UIA alIapaTOCTPOSHHS WM TEXHOIOTHYECKHX TPYOOIPOBOIOB
HaJ3eMHOU ITPOKIAJKH.

3aKa3uyuKOM OBLIM HpeUIOKEHBI BapHaHThl Oojee 250 TexHONOrHiA cBapku TpyO
(TOJNBKO IS IMHEHHOM YaCTH CTPOUTENBCTRA), KOTOPhIE NpelyCMATPHBAIM aTTECTALUH
TEXHOJIOTHM CBapKd M0 IH000MYy HM3MEHEHHIO IIapaMeTpOB CBapKH: MaTepHaloB,
TOJIIIMHEI CTEHKH TPYO, MapkH crajieil ¥ TpyO pasHBIX 3aBOJIOB IIOCTABIIHKOB.

Kpome storo arrecraums mposoamiack B 2 dTama: IpeIBapUTellbHAs, KOTOpas
no/pkHa OBlLIa yNOBIETBOPHTH 3aKa3uMKa M IO3Ke — OcHOBHas. CBapka JOJDKHA
BBITIOJIHATECSA HA TPEX CBAPHBIX CTHIKAX, C BBIITOJHEHHEM KOHTPOIISA 3allMCHIBAIOIMMHU
npubopamu (PAMS) mo 8-Mu mnapamerpam, KOTOpHIE IOJKHBI COOTBETCTBOBATH
TpeOOBaHMAM TEXHOJOTMYECKOH KapThl H, €CIH XOTb OJWH M3 TPEX CTHIKOB HMEIN
OTKJIOHEHMSI, TEXHOJIOTUS He 3allUTHIBAJIACE.

W emé€ Macca BCAKMX OTpaHUYEHHH: KaTerOpHMYecKoe 3alpelleHHe I0JBapKH
KpaTepa WM TOApes3a, UUIM(GOBKM cBapHOro mBa W Jap. Ho camoe riaBHOE — 3TO
TpeOOBaHKs 10 yJapHOH BA3KOCTH K CBapHBIM coefnHeHUsM. OHM OBIIM yCTaHOBIIEHBI
Ha Ipefieie BO3MOXKHOCTEH CBapouHbIX MarepuanoB. Mcneitanue mo metony Illapnu
IPOBOJMIINCH TIPH | -30°C u gaxe npu -40°C ¢ nonyquHeM pesynbTaTa
ne Hmke 48][x/cM” - cpenHee 1o TpéM ob6pasiaM 1 He Hmke 36)[K/cM” - LIS OIHOTO
obpaszua. OneIT 3KCIUTyaTallMd MAardCTPabHBIX TPyOOIPOBOJOB IOKAa3bIBAET, YTO
TeMIIEpaTypa MX JKCILUIyaTallMd HEe OIlyCKAaeTCs HMIKe HyJIs IPaJycoB, IPH OCTAHOBKAX
OHa MOXET IOHU3WThCA A0 TEeMIEpaTyphl OKpyxkarouero rpyHra -6+8°C. Iloatomy
OOILEeNpUHATE HCIBITAaHUA TIpU Temieparype He Huxke -20°C, uro obecmeumBaer
XOPOILHKH 3aI1ac CBOMCTB I10 CPaBHEHHMIO C YCJIOBHUAMH 3KcIUTyaTtanun. [Ipu npoBeneHun
ucneiTanui py -30°C 1 paxe -40°C, npuMeHseMble MaTepHalbl He J1al0T CTabMIBHBIX

pe3yJbTaToB.
Jis  aTTecTalMM  TEXHOJOTMM CBapKH M aTTeCTallud CBaplIUKOB 110
aTTeCTOBAHHLIM TEXHOJOTHMAM Ha 0a3e Tpecta B 1. Coxon ObBUI co3maH

aTTeCTallHOHHBIA LEHTP, OCHAIEHHBIH BCEMM BHIAMU CBapOYHOIro 00OpYHOBaHHS, a
TaKXe, OCHAIIEHHBIH Tra3ope3aTebHON almaparypol, TOpPLEBAlIbHBEIMH CTaHKaMH,
IPY30MOIbEMHBIMM ~ MEXaHU3MaMHU(KpaHaMH M TpyOOYKIaauuKamu), IPY30BEIM
aprorpancrioprom. Illratom obcmyxusaromero nepconana ¢ UTP u naGopaTtopueit
KOHTPOJISI ¢ MEXaHHYECKHM 1IeX0M, B 00miel cinoxHoctH — 80 venoBek. M pabGora Tam
1118 TPAaKTHYECKH KPYTIIOCYTOYHO.

3atpatel (CBapOYHO-MOHT2)KHOTO TpecTa Ha IPHOOpeTeHHe HEoOXOIUMOro
obopy/loBaHMs M CpeACTB o0OecleYeHHs OCHAIIEHHOCTH CBapOYHbIX OpHraj B
COOTBETCTBHM C TpeOOBAaHMAMH TEXHMYECKMX YCJIOBHH Ha CBapKy OeperoBhIX
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TpyOOIIPOBOIOB COCTaBHJIA TOJNBKO B MEPBBIH IrOJ CTPOHTEILCTBA Gojee 2-X MIPA.
pybneil.

Eme onHa ocoGeHHOCTh Ha 3TOM 00BEKTe —IMocTaBka TpyOd - 48" sAmoHcKoro
IPOK3BOJACTBA. [10 MPOYHOCTHEIM NaHHBIM METallI TPYO OTHOCHTCS K Kiaccy X-70, HO B
XUMHYECKOM COCTaBe OH IMPAaKTHYECKH HE MMeeT JETHPYIOUHX 3JieMeHTOB. [TosTtomy
JIETUPYIOIIHE 3JEMEHTHl CBAPOYHBIX MAaTEPHalOB B CBAapOYHOH BaHHE JIETHPYIOT M
OCHOBHOM  MeTalmnm  Tpyosl. B pesynprare  cBapHO#  moOB  obemHsAeTcs
MHUKPOJIETHPYIOIIUMH 3JIEMEHTAMH M CTAHOBUTCSA MEHee TUTACTHYHBIM, a 3Ha4YUT Golee
XPYNKHM, 9TO M CKas3blBaeTCs Ha pPe3ysnbTaTax MHCIBITAHHS YIapHOW BA3KOCTH IIO
Hlapmu. Hano ckasate, 4TO B IOKa3aTensX HCHbITaHWA MeronoM Ilapnu mpu
OTpHIaTeNbHOM TeMmeparype npd -20° u -30°C, He rosopst yxe o -40°C, uuer He
NMHEHHAS 3aBUCMMOCTh yMEHbIIEHHs T0Ka3aTenel Npu HCHBITaHusX, a Gojee KpyTas
(6xe K mapaboaIHyecKoi).

EcrecTBenHo, He MMes 3apaHee XapaKTEpUCTHKM OCHOBHOIO MeTaia Tpyb, H
naxe ceprudukaros, MHCTUTYT BHHMMCT He MOr mnpoBecTH IpeaBapHTeIbHbBIX
HCIIBITAHUH CBapoO4HBIX MarepHanoB. [IpakTuyeckd, BKIIOUEHHBIE B TEXHOJIOTHIO
CBapOYHblE MaTepHallbl MPOXOIWIM HCIBITAHUS NPH ATTECTANHOHHBIX HCIBITAHUAX
yxe Ha Caxanude. [lo pe3synpraram 3THX HCTIBITaHUM ObLIM 3aMeHEHBI CBApOYHBIE
MaTepUalbl U U3MEHEHB! TEXHOJIOTUH CBapKH.

Tak, aBromartuyeckas capka CRC, Obuta mepewcrisiTana 5 pas: H3MEHSUIMCH
PEXUMBI, [COMETPHUs pasmeNKu TpyO, CKOPOCTH CBAapKH H HAaKIOHBI CBApOYHBIX
ronoBok. IlonoxurenbHble pe3ynbTaThl OBUIM IIONYYEHBI TOJIBKO TP IPUMEHEHHH
HOBBIX HMITYJIbCHBIX HCTOYHMKOB IIMTaHMs CBapO4YHOH JAyrdH. DTO TOBOPHT O
HErOTOBHOCTH HE TOJNBKO HAIMX HHCTUTYTOB, pa3pab0OTYHKOB IPOEKTOB
CTPOMTENLCTBA, HO M 3apyDeXHbIX QUpPM, paboTarOIIHX Ha GONBIIMX MIPOEKTaX.

B cBsizu ¢ 3TUM NpHILIOCE TOAOHPATh CIIENUANIBHEIC CBAPOUHBIE MATEPHATIB] UL
TpyOOIPOBOJHOIO CTpOoMTEeNbcTBA. Ha Bce 3TO ymuio MHOrO BpeMeHHM, IOSBUIIUCEH
JIOTIOJTHATENbHbIE (PMHAHCOBEIE 3aTPaThl. [IpHIIIOCH 1101 HOTIONHUTENBHEIE TPEGOBAHMS
MOJIEpHHU3HPOBATE TEXHOJIOTHIO, MaTepHalbl, IPOBOJIUTH OOJBIIOH 00BEM HCIILITAHUIHA.

Bosnukaer Bompoc: Bcerma 1M okecTkue TpeGOBaHHS O3HAYaeT IIydllee
peleHue?

Hy>XHBIX mapaMeTpoB 10 yJapHOH BSI3KOCTH YAAJIOCH JOCTHYE IIEHOH OONBIINX
3aTpaT 10 BPEMEHH M JEHEXHBIX cpeacTB. ONHAKO K HaJKHOCTH SKCIUIyaTallkd 3TO
IIPSMOTO OTHOIIIEHHS HE HMEeT.

TexnuueckumMu TpeOOBaHMAMH 3aJI0KEH ITOBBIIIEHHBIA 0OBEM MEXaHUYECKUX
HCTIBITAHUM CBAapHBIX CTBIKOB, 4 TaKXe, YIbTPa3ByKOBOTO M paauorpaduuecKkoro
KOHTPOJIs, MarHUTONOPOMIKOBOM Aedexrockonuu. IlocTaBnsemsle 3aKa3duukoM TPyOBI
HUMEIOT HECTaHOapTHYIO pasfenky Kpomok, uto Ttpebyer 100% mnpumMeHeHus
TOPLEBAJIbHBIX ~ CTAHKOB JJIsi IIOATOTOBKM CBapHMBaeMBIX KpoMOK Tpy® u 100%
IPOBEPKM TOPLOB TPyO METOLOM IIOPOUIKOBOM JeeKTOCKONHM Ha Haldudue
MHUKPOTpPEILKH.

B mpouecce aTTrecTalMM TEXHOJOTHM CBapKH MW CBapIIdKOB, a 3aTeM H
IIPOM3BOJICTBEHHOH CBapKd CTBIKOB Ha Tpacce Mbl JOJDKHBI OBIIM MPOU3BOIUTH
MOHHUTOPHHT  CIIEI[HAJIbHBIMH  3aIMCHIBAIOIIUMHE  YCTPOHCTBAMH, (GUKCHPYIOLUMH
TNPOLIECCEl CBapKK — KONEOaHMs M CKOPOCTh TIOJa49M IIPOBOJIOKH, I10Ja4y I'a30B B 30HY
CBapOYHOM JYTH, BENIUYUHY HANPSKEHUS U CUILYy TOKa, CKOPOCTH CBAPKH, TEMIIEPATYDY.
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Bce napameTpsl cBapKH pacIld(PpOBBIBAIOTCS C AUCKPETHOCTHIO - 0,1ceK, BHIBOAATCS Ha
JTUCIIIEW M PaclieyaThlBAIOTCA IS CPABHEHUSA C PEXHMaMU TEXHOJOTHYECKHMX Kapr.
Texnuueckue TpeOOBaHMUA JUKTYIOT IPOBOIUTH MOHHTOPHUHI KAK MHHHUMYM 2 CTBHIKOB
IIPOM3BOJACTBEHHOIO LHMKIA KaXXIOH Opuraabl, a TakXe BBIPE3aTh W3 CBAPEHHOIO
ra3omnpoBOJa Ka)Iblii COTBIHA CTBIK Ha JOIMOJHUTENbHEIE MEXaHHYECKHE MCIIBLITAHMS T10
IIOJTHOMY LIMKITY.

becnpecranHo ycTaHaBIMBaTh M CHUMATh JAaTYUKH IPHBOAMIO K OBICTPOMY
BBIBOLY MX M3 CTPOsi, a TalKe IOYTH BIBOE YBEIMYMBATO 3aTpaThl BpeMeHH. UToOBI
BBIIIOJIHATL TPeOOBaHKS, NPHIIIOCE OCHACTHTH NPHOOPaMH IS MOHUTOPHHIA BCE
Opuraapl. 3To 04eHb JOPOrOCTOsIIee 00OPYIOBAHME, KAXKIBIA KOMILIEKT CTOUT 20 THIC.
JnomtapoB. KomreHcanuro 3aTpat He peycMOTpeHa KOHTPaKTOM.

OtnensHoli npoGieMol cTal MHIAYKLHMOHHBIH IOJOrpeB. 3aKa3uuK IPU3HAI
NIPUTOJHEIM TOIBKO OOOpy/oBaHHe aHINHMCKOW ¢GupMbl «PIH». BbutH BBIHYMXIEHBI
3aK/IFOUMTh KOHTPAaKT Ha apeH]ly, CTOMMOCTEL apeH[Abl OJHOTO KOMILIeKTa - 60 ThiC.
nou1apoB B Mecsl. KommiuekT HeoO0XoAWM B KaxIaylo Opuramy IO cBapke W IO
W30JISIIIUH CTHIKOB.

Takum oOpa3oMm, HeNpenaycMOTpeHHBIE 3aTpaThl 10 00BekTy «Caxanuy-2»
CheJaloT BCIO IpHOBIIL CTpoMTeNell M OCTaeTcs TOJNBKO IpecTHX «CBapouHo-
MOHT&)KHOI'O TPEeCTa»: MBI CMOIVIM BBIIOJHUTh Ha OYEHb BBICOKOM YPOBHE BCE
TpeOOBaHUS 3aKa3uyuKa.

Ho o00BeKT emé He 3aKOHUYEH, OCTAICS MOHTaX KPaHOBBIX Y3I0B M CBapKa
Y4acTKOB Ha pa3jioMax W UCIIBITaHUE TPYOOIIpOBOIOB.

Ha y4actke CBapouyHO-MOHTaXHOTO TpecTa OCTPOCHO TPYOOmpoBomoB 610 MM -
192,1xm; 1219 mm - 190,2xMm. Ha Tekyimumii nepros cBapeHo pyvHO# yroBOM CBapKoii -
4980cT.; aBTOMaTH4eCKOH cBapkoi Ha Tpacce - 30080cTrikoOB. [IpoLeHT MexaHu3aLuH
CBapOYHBIX paboT cocTaBuI — 86%.

KauecTBO cBapo4HbIX pabOT XapaKTepu3yeT cleAyIOIIHe MOKa3aTeIn: U3 O0IIero
obbeMa - 35000 cTBIKOB, IPOLIEHT PEMOHTA COCTABMI — 2%, a HPOLEHT BHIPE3aHHBIX
cThIKOB coctaBui — 0,32%.

CaxanuH BBEICBETHII MHOXXECTBO I1pO0OJIEM, aJleKo He BCe U3 HUX IOIYYHIId CBOE
IIOHMMAaHHE U pellieHHe, a TIOTOMY MOJIe)KaT H3YUEHHIO.

ITpoext mucTHTyTa OAO «I'HIpOBOCTOKHE(DTEHY He OBLI T0paboTaH, YTO HPUBEIO
K H3MEHEHHIO U JopabOTKe IIPOM3BOICTBEHHBIX YEPTEXeH I10 JMHEHHOH dYacTH
CTpPOMTENLCTBA. B pe3ynbrare, HauaB CTPOUTENBCTBO, MBI HE MMEIH IIOJHOTO
KOMILIEKTa pabo4rx YepTeskel M CBapOYHO-MOHTAXKHbIE pabOThHI BEIHCH HA OTAEIBHBIX
COITaCOBaHHBIX YYaCTKaxX. JTO IPHBOJUIO K TOCTOSIHHEIM Iepeba3sHpoBKaM TEXHUKU U
pabounx Opuraz. IIpoexkTHass JOKyMEHTAIUs IIEPEXONO0B Yepe3 pekH, Py4YbH U OBparu
nepelensiBajack 10 HECKOJBKO  pa3. Bce 3TO0  3HAYUTENBHO  CHMIKAIO
IPOU3BOJUTENBHOCTh CTPOMTENBHBIX paboT, O0COOEHHO B HAYadbHOW CTaIHuu
CTPOHUTENBCTBA.

Kontponbs  BBINOMHEHHS  CTPOMTENbHO-MOHT@KHBIX  pabOT  MPOBOIMICH
HECKOJIBKMMH  opramsanusamu:  «Cneunegreras» ot Crapcrpos, «MOODY
International» or «CaxanuH OHepXH» M HHOCTPAHHBIMH HHCIEKTOPAMH CaMOM
«Caxamin OHepku». [lociie KOHTpoIs KayecTBa CBapHOTO CTHIKA Halllel jaboparopueit
IIPOBOJMIIACH NPOBEPKA BBIJAHHBIX HAMM 3aK/IOYEHHH, KOTOPBIE TPOBEPSIIHCH €IIé
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TpeMmsi HHcIIeKTopaMu. OKOHYATENBHOE CIIOBO BCEr/la OCTABAIOCh 3a MPEACTABUTEISIMU
KoMrnaHuH «CaxalluH DHEPXKH».

Komnanusa «CaxamuH DHep)XH» O4YeHb CEphe3HO MOJOIUIa K CTPOUTENLCTBY
OeperoBsIx TpyOolipoBomoB Ha IpoekTe «CaxanuH -2». KpoMe 0CHOBOMOIArarommx
TpeOOBaHUM B BHJAE TEXHUYECKHUX YCJIOBHUH Ha CTPOHMTEILCTBO IO OCHOBHLIM BHAAM
paboT: CBapKH, U30ALMH, yKIanaky, OX3 u mpodero e ObUIH pa3paboTaHbl IIOPAAKA
150 mpouemyp, ONMCBIBAIOIUMX BCE BHJABI JEATECIBHOCTH CTPOUTEIBHBIX (QUPM,
KOTOPBIMH OHH JOJDKHBI PYKOBOJICTBOBAThCSI B CBOEH IOBCEIHEBHOMH paborTe.

Beimonnenre 95THX Ipolenyp KOHTPOJIHPOBAIOCh HMHCIEKTOPaMH, a CaMH
IIPOLIEypPhl COBEPIIEHCTBOBAINCE W IIepEU3/1aBalluCh I10J] HOBBIMH peBH3HsMH. Bech
IIEpeYeHb IMPOLENYyp I[PUBECTH HEBO3MOXXHO, HO €ro BCEOOBEMIIEMOCTH MOXKHO
[I0Ka3aTh Ha3BaHUAMH NPOLEIYp: OT TPYO M 3KOIOTHH 0 3JI0YNOTPeOICHHS aKOroJIeM
¥ HapKOTHMKaMHM, OT HACHTH(QHKAIMH HCTOYHHKOB OITACHOCTH Ha pabodyeM MecTe 0
cbos mpouecca BHyTpeHHEH cBapky Ha TpyOe 1219 MM, OT MHCTIEKTHPOBAHHS IIpollecca
re0/Ie3UYECKOM CheMKH M pa3METKH TPacChl 1O MEIUIIMHCKOTO obcienoBanus paboyero
IepcoHana u T.[I.

Bce 3Tu n10KyMeHTBI, a OHM 0053aTeNbHbI K HCIOJIHEHMIO, JOJDKHEI OBUIM OBITH
M3y4yeHbl HAMH M [POEKTHPOBIIMKAMH [0 3aKJIIOYEHHUsS KOHTPAKTa, BHECEHBI
COOTBETCTBYIOLIME pPacXoisl B CMETHI CTPOUTENILCTBA, HEOOXOIUMO OBLIO 3apaHee
TIOJIrOTOBUTHCS 110 3aKyNKe He0OX0IUMOro 060pyIoBaHUs U 00yYeHus repcoHana. Mel
K€ OCBaWBaJIM BCE 3TO B XOAE CTPOMTENLCTBA, HECIM CBOM (DMHAHCOBEHIE 3aTPAaTHl, U
TePsSUTH TIPOU3BOAUTENHHOE BpEMs Ha CTPOUTEILCTBE 00BEKTA.

B pesyiibraTe okasplBaeTCs, YTO IPOUTPHIBAIOT BCE W OOOCTPSIOTCH MPOOIIEMBI
OTBETCTBEHHOCTHU U CTPOUTENEH U IPOSKTHPOBITHKOB.

BriBOI4 MOMXHO clenarh TakoH, YTO HaJ0 OLIEHHUBATh MO HOBOMY IIPaKTHKY
CTpOUTENEH - IONyYUTh 3aKa3 MH000H LeHO.
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N3 npuiioxenus k Pemenuro IlpoGiemnoro nayuno-rexaudeckoro Cosera
«CrnennajibHble TEXHHYECKHE CPeICTBA /ISl CTPOHTEILCTBA TPYGONPOBOIOB
BBICOKOI'O 1aBJICHHS»

YBenuuenne TONMUHBI TpyO M Kiacca TpyOHOH CTaiM, B IEPBYIO OuYepenb,
TpebyeT pa3pabOTKH TEXHONOTHM M OpraHu3aluM paboT Mjis TOBOPOTHOM U
HENIOBOPOTHOH CBapKy Ia30IpOBO/ia BEICOKOI'O JIaBJIEHHUS.

XenatenpbHo, dYTOOBI Takas TEXHOJOIHS M oOpraHuzanus pabor Obuia
OpHEHTHPOBaHa Ha TPyOOCBapouHylo 0a3y B aHrapHOM HCIOJHEHHH, YTO ITO3BOJIAT
130aBUTHCS OT HEIaTUBHBIX BIMAHUNA KIMMATHYECKUX OCAIKOB Ha pabOTOCIHOCOOHOCTE
BpallaTenei, CHU3HUT 3aTpaThl HAa TepMOOOPabOTKY, CHEIrOOYMCTKY W CO3IaTh JTydIlIHe
YCIIOBHSA JJIs IPOM3BOJUTENBHOIO U KAUECTBEHHOT'O BBITIOJIHEHHS paboT.

HoBas T1pybocBapoynass 6a3a mnoTpeGyeT TmOMHOH TIepepalOTKH Bcex ee
COCTABIISIONIUX C YCTPAHEHUEM HEJLOCTATKOB, MMeErOIIMX MecTo Ha BTC 142, a uMeHHO:

" ACUHXPOHHOCTb CKOpOCTEH BpalleHHUs Tpyd U IOJa4u
CBAapOYHOU MPOBOIOKH;

"  ACHHXPOHHOCTH cpabaThiBaHuUs oTcekaTeneu 1%}
neperpyxareinei Tpyo;

" ycTapeBlINe CBApOYHBIE MOJIOBKH.

KommonoBska TpyOOCBapoYHOR 6a3bl ¢ TeXHONOIHEH CBapKé moj cioem ¢uiroca
(IBe CcBapOYHELIE JIMHMH) II03BOJHMT Pa3MECTUTh OCHOBHOE OOOpYNOBaHHE B aHrape
pasmepoM 16 x 39m. IIpu BeneHHMM KOHTAaKTHOM CBapKd KOPHEBOTO IBA JOTIOJIHSETCS
ellle ofHa ITUHUA. B 5TOM cilydae IMpuHa IIpoJieTa aHrapa yBeauduBaercs 10 24 m (6e3
JIMHUM YJlaJIeHus Ipara).

C ucnonb30BaHHEM TeX )K€ POJIbI'AHTOB, BpalllaTelel | IeperpyKareiei cieayer
co3/aTh JIMHUM KaOMHHOIO THNA JUId M30JALMH CTBIKOB TPYOHBIX CeKIMH
TEPMOYCaXKHUBAIOITUMUCS MaHXETaMU.

[TapannensHo ¢ 3TUM  HEOOXOAuMMO OyIeT BBEITONHHUTE MOIEPHH3AIHIO
BHYTPEHHHX LIEHTPATOPOB B YaCTH YBEIMYCHHUS LIEHTPOBOYHBIX YCHIHH U 00eCrieYeHH s
paboToCIIOCOOHOCTH MPU LEHTPOBKE TPYO C IIaJIKOCTEHHBIM TOKPHITHEM.

TpybocBapouHas 6a3a J10JkHa 00ecneunBaTh IPOU3BOIUTENILHOCTE He MeHee 3-4

CTBIKOB B 4ac.
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