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YMeHbLIeHME yIia pa3aesikv KDOMOK MOXET 3HaYNTENbHO MOBbICUTL 3PGEKTUBHOCTb U MPON3BOANTENLHOCTS
1Py CBAPKE TAXENbIX META/INYECKnX KOHCTPYKUMHA. ObbIYHBIN METOL CBAPKM B Y3KYHO PAIAESKY FOANTCA A/IA
OO/IbLLIMHCTBA CBAPOYHbIX POLIECCOB, O4HAKO Y HErO eCTb CEPLE3HbIN HEAOCTATOK. TakKoi METOS CBapkU
MPaKTUYECKHM HEBOIMOXEH 6€3 crieymnalibHOro obopyso8anHnsa. KomnaHmna Kemppi nocrasuia nepes cobos
Le/1b MPeoloNeThb ITO OrPpaHNYeHne u pa3paborala Hosoe pelieHne — rexHosormo RGT (Reduced Gap
Technology). 31a TexHo/10MMa NO3BOSAET IPPEKTUBHO BbIMOJHATE CBAPKY B Y3KYHO PA3AEKY M 10/y4aTh
HAAEXHDBIV Pe3yIbTaT 6€3 HEOOXOAMMOCTU UCII0Ib30BATEL CIELMNATIbLHOE 060Dy A0BAaHNE NI
MPUHALNEXHOCTH PV CBAPKE MATEPHUANOB TONMUMHON 40 30 Mm. RGT coderaer B cebe MHTeN1eKTyaIbHoe
VIIPaBAEHMNE JYrov C Takumu paspaboTkamu KOMaarm Kemppi, Kak BbiCOKOTEXHONOMYHbBIN CBAPOYHbIN
UCTOYHMK, MEXGHU3M 1043494 MPOBOOKU M aBTOMATU3NPOBAHHOE 060PYAOBAHME.

TexHonorna RGT meHseT Hawe npeacTaBaeHNe O CBapKe B Y3KYHO pa3aenky

Mpw cBapke B y3KyHO pasAenky yros pasgesikm KPOMOK, Kak MpaBuao, He npesbiwaet 20
rpasycoB BMecTo 06bluHbIX 4560 rpasycos. TakvM 06pa3omM yMeHbLIAeTCH KOMYECTBO
CBapOYHbIX MPOXOAOB, HEOOXOANMbIX A1 3aBEPLUEHNA CBAPOYHOrO LLUBA, CHUXAETCA Bpemsa
CBapKM 1 pacxog NpucagoyHoro matepuana. Kpome Toro, mpu takoM cnocobe cBapku Matepuan
MeHee noasepxxeH gedopMaunn. VIHbIMK CnoBamu, yMeHbLLEHWe 06beMa Pa3fenkmn KPOMOK B
3HAUUTENBHOM Mepe MOBbIWAeT KayecTBO, 3GHEeKTMBHOCTL M MPOU3BOANTENLHOCTL CBAPOUHbIX
pabor.

OfHako YMeHbLUEHWE Yria pa3Aeki KPOMOK BHOCUT JOMONHUTE/bHbIE CJIOXHOCTU NMPW CBapKe.
Mpw y3KOW pazgesike KPOMOK CBAPOUHYHD Ayry TPYAHO KOHTPOJMPOBATh, UTO MOXKET CKa3aTbCs
Ha KauecTBe, eC/IN He UCMO/b30BaTh FOPENKY U MPUHAANEXHOCTY, KOTOpbIE CreulmaibHo
npesHa3HayeHbl A8 CBapKM 3TUM CMOCOBOM.

B cnyuae ncnonb3osanusa MIG/MAG-cBapky Npu y3KOW pasgenke KPOMOK M TOALWMHE
maTepuana meHee 30 MM MAeabHbIM HOBbIM pPeLleHnem aBadeTcs TexHosorna RGT oT komnaHum
Kemppi. OHa no3BoaseT UCMoNb30BaTb CTaHAAPTHOE CBapouHoe obopyaoBaHus n MO ans
CBapKM CTbIKOB M YTIOBbIX LUBOB B y3Kyto pa3senky. TexHonorna RGT obbeanHseT B cebe
npevMyLLecTBa NCNOIb30BaHWA NporpaMmHbix Npoayktos WisePenetration n WiseFusion,
cBapo4YHOro obopyaosanus FastMig 1 cuctemsl aBTomatmaumm ceapkm A5 MIG Rail System
2500.

Cucrtema ynpaBaeHUs No3BOJISET NOJYyUYUTb HEO6XOAMMYIO MOLLHOCTb AYrun
M TOUHO eé chOoKycmpoBaTb.

B ocHoBe TexHonormm RGT oT komnaHmm Kemppi — camasn nepesoBas cucTema ynpaBaeHums
CBapOYHON AyroK, KoTopas CoXpaHseT CTabuUbHYH MOLLHOCTb AYr NpW PacCTOAHMSAX OT
KOHTaKTHOro HakoHeYHuKa Ao paboueit nosepxHoct o 30 MM. Kpome Toro, cuctema
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aflanTVBHO peryanpyeT Ayry, NOAAEPXMBasA MaKCMMabHYO MIOTHOCTb ee sHeprum (Puc. 1).
Kopotkas, yctonumsas 1 adbekTnBHan ayra CBOAUT K MUHUMYMY PUCK HEMOJHOMO
nponaaBAeHnsa U HenpoBapa, MOCKO/bKY Ayra BCerda TOYHO CHOKyCMpPOBaHa Ha XenaeMown
TOuKe B pazgenke. Cuctema ynpasneHus RGT no3BonseT noayyaTb BbICOKME pe3ybTaTbl CBAPKM
B Y3KYtO pa3gesnky 6e3 HeobxoAMMOCTM MCMOoNb30BaTh CrelyanbHoe 06opyaoBaHe Nau
NPUHAANEXHOCTU NPY CBapKe MaTepUanoB TONLLMHOW A0 30 MM.

% @16 mm
_.:/{ WisePenetration \I /105
25 mm
S )
L WiseFusion ~g

>

6 mm

Puic. T MpuHumn cnctemsl ynpasaerna RGT coctont B TOM, UTO dyHKLmMa WisePenetration nogaepxusaet
MOCTOAHHYHO MOLLHOCTb AyrM HE3aBMCMMO OT PACCTOAHUA OT KOHTAKTHOTO HakoHeuYHwKa 4o pabouyeit
NoBepXHOCTK, B TO Bpema Kak dyHkuma WiseFusion obecneuviBaeT afanTMBHOEe peryanmpoBaHue, npu
KOTOPOM Jlyra octaeTca ChOKyCMPOBaHHOM 1 ONTUMaNbHO KOPOTKOM.

PeweHune RGT ot komnaHun Kemppi — 3TO MHOXECTBO JOCTOMHCTB ANA
CBapPKW B Y3KYIO pasfenky

CBapka B y3Kyto pa3gesky AaeT MHOXECTBO MPENMYLLIECTB, 1, KPOMe Toro, TexHonorna RGT ot
KoMMaHun Kemppi OTKPbIBaET LUMPOKME NEePCneKTUBLI 414 elle 60/bLIEN 3KOHOMMK 3aTpaT U
NOBbILLEHNA 3PPEKTUBHOCTY:

* He TpebyeTcs BkNaAblBaTb 3HaUMTENbHbIE CPEACTBA, MOCKOIbKY MOXHO 0HOMUTUCH He3
cneumansHOro obopyAoBaHMA NPU CBapke MaTePUaNoB TONLLMHOM MeHee 30 MM.

+ OyHkuma WiseFusion noaaepxmeaeT cTabuabHOCTb AyrM, MOBbLILLAET BO3IMOXHOCTU KOHTPOS
CBapOYHOW BaHHbl 1 CHUXAET MarHUTHOe AyTbe Ayrn. B pesynbTaTe yMeHblUaeTCs puck
HeMoJIHOTO MPOMAAaBAEHMA 1 HEMPOBAPA, a 3HAUMT, CHUXKAKOTCA 3aTpaThl HA PEMOHT.

« OyHkuma WisePenetration nogaepxuvBaeT cTabuiibHyt0 MOLWHOCTb AT HE3aBUCKMMO OT
PacCTOAHMA OT KOHTAKTHOTO HaKOHEeYHMKa A0 paboyelt noBepxHOCTW. B pesynbrate
MOBbILLIAETCA CKOPOCTb CBaPKM M MPON3BOANTENBHOCTb HaMAaBKK, @ 3HAUMT, CHUXKAarOTCA
pacxoAbl Ha onaaty Tpyaa.

+  Bblcokas NAOTHOCTb 3HEPIUK, KOTOPYHO 0becrneudrBaeT CNoab3oBaHne dyHkumm WiseFusion,
NO3BONIAET O MUHMMYMa CHU3UTb TEMIOBIOXEHNE, YTO YAyYLLIAET yAaPHYH BA3KOCTb Npw
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CBapKe BbICOKOMPOYHbIX CTaflei 1 CHUXaeT AedbopMaLimio, UCKNOYas HeEOBXOANMMOCTb B
BbINPAMAEHUN.

* OyHkuma WiseFusion noaaepxuveaet ctTabunbHyro AamnHy ayru. Ee He TpebyeTtcs
peryanpoBath, YTobbl YCTPaHUTL MOMEXM U MOAYUYNT HAUAYULLMIA KOIDPULIMEHT BPEMEHM
rOpeHVs ayru.

« KoHcTpykums kapetku cuctembl A5 MIG Rail System 2500 ontnmmsnposaHa Ans
MCNOb30BaHWA C UCTOYHMKaMK NnTaHua FastMig. MNutaHme Ha kapeTky noJaeTcs vepes
cneumansHyro ropenky Kemppi 6e3 4ononHuTeNbHbIx kKabenen, a 3T0 03Ha4vaeT MeHblUuee
BpeMsA MOArOTOBKM CMCTeMbl K paboTe u aydwmin KoaddULNEHT BPEMEHW FTOPEHNA AyTW.

« [uncraHumoHHoe ynpaenerve cuctemoin A5 MIG Rail System 2500 nossonseT 6bIcTpo u 6e3
TPyZa HacTPOUTb GYHKLUMM KapeTku 1 NapameTpbl CBapPKM B UCTOYUHMKE NnTaHusA. brarogaps
3TOMYy OMepaTop MOXET COCPeAOTOUNTb BHMMAaHME Ha KOHTPOJIE 3a CBapKoW. B pesynsTate
YMeHbLLIAETCA KOMYECTBO AedeKTOB CBAPKM M CHMXXAOTCA 3aTpaTbl Ha PEMOHT.

CHuXeHue cebectonmocTu AEMOHCTPUPYET NnpeaBapuTesibHas
TEXHOJI0rn4yeckas Kapta CBapkKu.

Cuctema cBapkm B y3kyro pasgenky RGT ot komnaHum Kemppi nokasana xopoluve pesynabtatbl
npw yrne paszgenku 20° n TonwmHe matepmana 40 30 mm. [peaBapuTtenbHas TexHONOrMYeckas
KapTa cBapku (PWPS), nokasaHHas Ha puc. 2, nonyynna o40bpeHne No pesyabTataM UCMbITaHWR
Ha COOTBETCTBME CTaHAaPTy CBapOUHOW npoLesypbl. OHa AaeT BCO MHPOPMALnIO,
HeobX0AMMYIO AN MCMONb30BaHMA pa3paboTaHHOM KoMnaHnen Kemppi TeXHONOTMK CBapKu B
Y3KYHO pa3zenky B 061acTv NPOMbILLIAEHHON CBapKkW. TexHonornyeckasa kapta CBapki cocTaB/ieHa
A5 CcBapKky Npw yrae pasgenkn 20° 1 ToawmHe Matepuana 25 MMm. Ha puc. 3 nokasaH pacyet
NoTeHLUMaAbHOM 3KOHOMMW 3aTpaT, KOTOPYHO 0becneunBaeT JaHHas METOAMKA. YMeHbLUeHWe
yrna paszenku 4o 20° NpuBOAMT K COKpaLLeHWo obbema pasgenkm KpOMOK NpUMepPHO Ha 25 %
MO CPaBHEHWIO C yraom 45°.
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PRELIMINARY WELDING FWPS no: F10004MECH
& KEMPPI PROCEDURE SPECIFICATION | met:
(pPWPS) Date: 08.12.15 Rev: 3
Prod. by: Jyri Uusitale Client: Kemppi oy Ref. stand EN IS0 15609-1
Project: Welding procedure test Ref. spec.: Exam. body:  Kemppi oy
Location: Lahti Ref. Proc.:
Welding process 136
Shielding gas type 1| Ar+18%co2 2 3
Weaving (yes/no) Yes max: 13 mm max: mm max: mm
Purging gas type i
Welding positions PF
Joint type BW
Joint preparation cutting/grinding
Cleaning method Grinding
Backing Ceramic
Single/Double Single side welding
Back gouging N/R \ % S g
Flux designation N/A [Backing bar
Flux handling N/A
Tungsten electrode N/R mm Mechanized welding with the A5 MIG Rail Carriage 2500
Torch angle 0 °
Stand off distance mm
Nozzle diameter(s) N/A mm
Tack welding proc. N/A Rev: ---
Identification of parent metal I: CE max: C max: PCM max: II: CE max: C max: PCM max:
Part Name/Grade Standard Group Delivery cond Thickness range Diameter range
[rmm] frem]
| 8355K2 EN 10204-3.1 1.2 25,00 - -
Il -
Identification of filler metal
Index Trade name Classification Group Filler handling

1 FILARC PZ6113 EN ISO 17632-A T46 2 P M 1 H10

2

3

Welding Parameters Equipment:
Pass | Index| Dia. |Welding| Wire feed Current Voltage |Current| Transfer Mode  |Welding speed|Run Qut| Gas Heat input
no. process speed ! Length

[mem] [mimin] A1 ™ Polarity [mmimin] [mm] [Wmin] [kJimm]
1 1 [1,20[136 |9,00.9,50[220 . 240 |24,2.26,5|pc+ |spray 178, .182,| 25 18 (1,4 .1,7
2 1 [1,20[136 |s,00.9,50[220 . 240 |23,0.25,5/pc+ |spray 178, .182, | 20 18 (1,3 .1,7
3 1 [1,20[136 |8,20.8,70/205 . 220 |22,3.24,5|DC+ |spray 178, .182,| 20 18 (1,2 -1,5
4 1 [1,20[136 |s,00.8,50[200 . 215|22,3.24,5|pc+ |spray 218, .222,| 20 18 [1,0 .1,2
5 1 [1,20[136 [8,00.8,50[200 . 215 |22,0.24,0[Dc+ |spray 148, .152, | 20 18 (1,4 .1,7
Heat treatment Method: N/A
Preheat min: °C Interpasstemp. max: 115 e Heattreatment proc.: Temp. control:
PWHT min: S max: ‘C Soaking: min/mm min  Heating rate: ‘S Cooling rate: “Ch
Remarks: Additional info enclosed (Yes/No):
WisePenetration On/0%; WiseFusion On/35%; weaving parameters:
pass 1 weaving width 4 [mm], delay 0,1 [s] and speed 40 [mm/s] Date/Signature: 08.12.15 U
pass 2 weaving width 6 [mm], delay 0,1 [s] and speed 40 [mm/s]
pass 3 weaving width 7 [mm), delay 0,1 [s] and speed 40 [mm/s) Jyri Uusitale
pass 4 weaving width 7 [mm], delay 0,1 [s] and speed 40 [mm/s] Approved:
pass 5 weaving width 13 [mm), delay 0 [s] and speed 50 [mm/s] PP -
Index no 11200088 Page 1 of Produced by Kemppi ARC Systam

Puc. 2 NpepapuTenbHaa TexHonornyeckas kapta ceapku (PWPS) ana cBapku CTbIKOBOTO COeANHEHNA B

Y3KYHO pasgenky.
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a
/ d
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Ceapka B 5 npoxozoB
Pa3mepsbl pasgenku ObblyHas pazgenka 45° HoBblI cnocob —
pa3zenka 20°

TonwuHa matepuana | s = 25,0 mm s =250 Mm
Yron ckoca KpOMKM o/2 = 22,5° a/2 =10°
KopHeBo# 3a30p b=40wmm b =60mMm
MNputynaexuve c=15mm c=0mm
YcnneHve KopHS y=20Mm y =20MMm
YcuneHue d=20wmm d=20wmm
O6bem pasgenku A = 372 mm? A = 281 mm?
Macca G=29«r/™m G=22«kr/™M
Han/iaBAeHHOro
MeTanna

Puic. 3 MpenmyLlecTBa CBapKuM B y3KyrO pasfenky no TexHonormm RGT oT komnanwn Kemppi B OTHOLLEHMM
obbema pasfenku 1 pacxoja NpUCcasoyHoOro Matepuana. Yron 45° skatoyaeT nputynaeHms Kpomok 1,5 Mm
(). Takxe yuTeHa pa3HuLa B KOPHEBOM 3a3ope (b). Pazaenka 20° MMeeT OCTpble KOPHEBbIE KPOMKMU.

TpeboBaHuns TexHonorum RGT k annapatHou yactu n MO

TexHONOrMA CBapKM B Y3KyHO pPa3fesiky MOXEeT MCMO/1b30BaTbCa CO CBAPOYHbIMM annapaTtamu
FastMig KMS, FastMig M, FastMig Pulse 1 FastMig X komnannn Kemppi. Micnonb3oBaHme 3T10M
TeXHoNormMm TpebyeTt, UTobbI CBAPOUHbIM annapat Obl1 OCHALLLEH NPOrPaMMHbIMK NMPOAYKTaMM
WisePenetration n WiseFusion. 3T1 nporpamMmmHble npoaykTbl Wise MOXHO 6e3 Tpyaa
NprobpecTn 1 YCTaHOBWTL NOCAE MNOKYMKW CBapPOYHOro annapata. Ytobbl NoBbICMTb YA06CTBO
akcnayaTaumm 1 3ePeKTMBHOCTb CBapKKM, PEKOMEHAYETCA MCMONb30BaTb 3TY TEXHONOTUHO C
cncremon A5 MIG Rail System 2500 (cm. puc. 4).
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Puc. 4 Cuctema A5 MIG Rail System 2500: kapeTka, HanpasastoLme, CBapOUHbIv annapat FastMig u
BCTPOEHHbIN KOHTPOANEP C AUCTAHLMOHHBIM YNPaBAEHWEM ANA YNPaBAEHNsA BCEN CUCTEMON.

MpumeHeHne TexHonorum Kemppi Ha Bepdu Arctech Helsinki Shipyard

Cpeau nonb3oBatenelt pazpaboTaHHOM KoOMMNaHnen Kemppi TEXHOAOMMM CBapKM B y3KYHO
pasgenky RGT — Bepdb Arctech Helsinki Shipyard (pwc. 5), koTopoli 6aarogaps 310l TexHONormm
Y1a/10Ch YMEHbLLUWTD Y bl pasgenku ¢ 45 ao 30°. Ha Bepdu NprMEHsIOTCA TEXHONOrMYeckmne
KapTbl, COCTaBNEHHble Ha 6a3e NPOTOKOA0B KBaAMGUKALMOHHBIX NCMbITaHUIA NPOLLeAyPbl CBapKM
(WPQRs) ans aBTOMaTU3MPOBaHHOW CBapKM NPW NOCTPOMKe N1ef0KONOB. «BHeapeHWe HOBOW
TEXHOIOTMM NMO3BOINIO HaM CHWU3UTb 3aTpaThl M MOBbLICUTL Ka4YECTBO CBapKW», — TOBOPUT HWKO
PayTnanHeH HauyanbHWK KOPNyCHOro Nnpounseoactea Arctech. «BbinoaHeHme cBapouHbix paboT
YCKOPWAOCh, MOCKOBKY CHU3WACA 06beM pPa3fenku N YMEHbLUMAOCH KONNYECTBO BaIMKOB,
HamnnaBASEMbIX 3@ OAMH NPOXOA. TakxKe Mpw 3TOM TpebyeTcs MeHblle NPUCaZO4HOro MaTepuana.
Kpome Toro, MexaHu3aums npueena K yaydenmto Ko3bdunumeHTa BpeEMeHN ropeHmns ayrm
MOBbILLEHWIO KaYeCTBa CBapHbIX LWBOB», — A06aBAsAET OH.
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Pe3ome

Puc. 5 CBapoyHble paboTbl Npu cbopke BA0K-CeKLMI NeA0KONa MO TEXHONOTMM CBAPKM B Y3KYHO Pa3aenky
pa3paboTkun komnaHum Kemppi ¢ ncnonb3oBaHnem 0bopys0BaHWs, Takxke pa3paboTtaHHoro B Kemppi:
cnctembl A5 MIG Rail System 2500 1 nctounmka nutanma FastMig M 520 power. Uantoctpaumu: Bepdb
Arctech Helsinki Shipyard.

B ocHOBe TexHONOrMM CBapKU B y3kyto pa3zenky (RGT), pa3paboTaHHoM koMnaHuen Kemppi,
NEXUT MHTENNEeKTyaNbHaA cUCTeMa YNPaBaeHWs, KOTopas NoAAePXMBAET CTabUbHYHO MOLLHOCTb
[YT1 HE3aBUCMMO OT PacCTOAHNA MEXAY KOHTaKTHbIM HaKOHEUYHUKOM 1 paboueli MOBEPXHOCTLHO.
Kpome Toro, cuctema ynpasaseT Ayroi ajanTmBHO, NOAAEPXKMBAA MaKCMMabHYHO MAOTHOCTb ee
3Heprun. KopoTkas, yctonumeasn 1 3gdekTnBHan gyra CBOAUT K MUHUMYMY PUCK HEMONHOrO
NponnaBfeHnsa N HenpoBapa, MOCKO/bKY Ayra Bcerda TOYHO CHOKyCMpPOBaHa Ha XenaeMown
TOuUKe B pazgenke. Cuctema ynpasaeHWs NO3BOASET NOAYyYaTb HAAEXHbIV pe3ynbTaT CBapKy B
Y3KYHO paszesky C Yriom pasgenkum kpomok 20° 6e3 HeobxoAnMMOCTH MCNOAb30BaTb
cneumanbHoe 0bopyaoBaHME MM MPUHAANEXHOCTM NPY CBapKe MaTepranos TOALWMHOW Ao 30
MM. MeHbluniA 06bem pazgenkn obecneumBaeT 3HaUMTENbHYH SKOHOMMIO 3aTpaT baarojaps
YMEHbLLUEHWNIO BPEMEHMY, 3aTPAUVBaEMOro Ha CBapKy, W CHWXEHMIO pacxoAa NpucajoqHoro
MaTtepuana. 3TOT MeTOZ NPeKPacHO MNOAXOANT AN CBAPKM Kak CTbIKOB, Tak W YINOBbIX LUBOB BHe
3aBMCMMOCTM OT MECTOMONOXEHNA CBapKW. [1na NOBbIWeHWA ya06CTBa IKCNyaTaLmm 1
3PdEKTUBHOCTM CBapKM PEKOMEHAYETCA MCMOAb30BaTh 3Ty TeXHoNOrMKo ¢ cuctemort A5 MIG Rail
System 2500.

© 2016 r. Kemppi Oy www.kemppi.com



