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Development of ngh Current MIG-I— 2SAW Technique for Heavy
Wall UOE Linepipes

Kiyoteru HIRABAYASHI, Tadaaki TAIRA, Hiroyuki IcHINOSE, and Osamu HIRANO

Synopsis :

MIG+2SAW technique has been dcveloped for longitudinal welding process to produce the heavy wall
UOE linepipes up to 50 mm in thickness.

(1) An experimented MIG+2SAW equipment is designed so that the leadmg electrode is DCRP for
high current MIG welding and the middle and trailing electrodes are connected in Scott transformer con—
nection for 2SAW. This equipment placing MIG and 2SAW torches on one cart can weld test plates
with one—run. “The arc interaction between MIG and 2SAW has hardly been observed.

(2) MIG-+2SAW process is devised to dlsperse the heat input to decrease it per one molten pool as
compared with 3SAW because a torch spacing between MIG and 2SAW is long enough and two molten
pools are formed. Therefore weld metal and HAZ in the center of plate thickness by MIG+2SAW pro—
cess nge a better toughness than those by 3SAW,

(3) As the heat input of 28AW on MIG+2SAW process can be lowered as compared with that of
3SAW, MIG42SAW process consumes a fewer fluxes than 3SAW. The shielding effect of the molten
slag is scarcely deteriorated because it is not overheated even if the fused flux is used. As a result the weld
bead in 50 mm thickness plate is sound and slippery.
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APFED MIG+25SAW gz LEECARENH MIG i
v, MELTEY A2, MEBIC LIcx 54 SAW
(2SAW) ZHZAEDET, 15 v CBETAIHETH
9, MIG L 25SAW DiBEHEEREA % 350 mm L) REEL <
W AHTDIZ, 2HEBMBICILOTWB. KB MIG i
X OTHEALN G bR, #BEED 25AW Lo TFE
B — FABRBELRS., HOoRFERRIFET LD
BEAB B TCELOTRUMAERINSE T 1 2
1 7OBECH LI HETHSB, M, RE 38mm L
50 mm DA A L - ERME oG 0101, MIG
+25AW B X 5 T | BEEKT O HhEY, ko
35AW, 28AW  r B LR RO —FIL4E 38 mm
DG E £ 5 5 MIG(2MIG) +SAW % Lt-&E 8
COWT bl THRET 5.

2 BR A &

APETI, HE 38mm L 50mm OIR & RE A
Ruvic, FHERERESMED 7 v — VR LOEE LB
ES e v ADBH%Y Tablel k4. v+ 71 No. A
& G2 Mn-Nb-V REi4% 38mm } 50 mm o [FiE
L7§iti ¢ MIG+2SAW %l 3SAW oiFEstEsy
L7z, B&Di s v—F 5LB Thbh, EBEEREL,
Bk 2MIG+SAW L 3SAW DI 3SAW T4
L7, HE 38mm bt 50mm §fizo MIG+2SAW
e 3SAW oFEEL& % Table 2 i3, #HE 38
mm DA 3SAW L& oBEEA S 122.5 kJ/
cm THBHDOIK LT, MIG+25AW 3511 (33.1+83.8)
kJ/cm TH 5 KE 50mm OHED 3SAW OREA
03 224.5k]/cm THBHOEF LT, MIG+25AW #:
i (55.1 + 150.8)kJ/cm TH %, MIG + 2SAW gyt
MIG & 28AW o 2 g e 2Tl b, ABD 4k
B ENTEBHDT,38AW L b L8IMs LTH
HThs SHRAEEY 1 vz MIG & SAW L4, [
—Bi4 @ C-Si-Mn-Ni-Mo-Ti %D 4.8¢ O v A ¥ A
FRHCK #R7 7 o 7 ARBRE AR B, (a)fEREe

2.

BL=—0.45 ¢4 CaF, 47 5, 7 A (b) kA B
Bl &5 BL=-1.90 & Si0, X%t 5
v 7 A% HWT,

e L7c MIG +2SAW g

AEL7: MIGH25AW Bt ek o 3SAW i
BOLB2AE 2000A OEM 5 vACERTES X
SEEL, FEEE MIG & SAW 2tBETES 15
TeBEIRFRZ T T L7z, Lo MIG o8 Eiks
ETHED DCRP ©h 5. MiEE THRIZZHRD A =
y PREBRC L7z 25AW 2 LiGELR—AEr#He Tl 5
YERETHERE CTHS. Fig. 1 13 MIG & 25AW 1 —
FORFREERWAR LR THS . MIG b —343 2
By — A FARD &L, A#F AL Ar+CO, DEA Y
111 LT, AFABIVT 7 5% —v— 0 Fiz#liAr &
L.

3.

1. R B & 8

4-1 MIG+2SAW % & D@Lk 3 RBESED
R

9, ERIACERELAT, Ao MIG+ 2
SAW BETER LI I BESBOMEREED 3SAW i
& HBEREN Lic. Fig. 2 (X4RE 50mm oiig C % 3
WT, MIG+2SAW, 2SAW % BESEEs L 08 3SAW
TEBELICROBESBOWNLZRT. BEMH 124
T, 7A4VYALPHT S, 72 a R L0 —ITAAS
CHRENTHHBHET Sy 7 2 b 2F1. MIGL
SAWENZ 25AW BoNE LB, 42 BonEs:s

Table 1. Relation between welding process and

sample No.
W.T. |Semple or Welding Process
(mm) | No. ’ MIG +254W|2MIG+ SAW| 3Saw
A 52 | Plat -
28 x ate o] o)
B8 S5LB | Pipe - (o] o
52 t -
50 C x Plate [e) [¢]
D 508 | Pipe - - o

O : Experimented

Table 2. Welding condition for 3SAW and MIG+2SAW processes.

Elect|wi € lect- | Wire Thickness 38 mm . Thickness 50 mm
Process r:g; d':: rode sDOCiI'IQ B | gekrjgr‘g\?orlf lSDB@d 'l-{eo'f Bevel CU"?? \1%11%98 Speed Y‘nepql:f
- eVve! ur Qi npu v i

mmj Angle | (mm) (A) | VT ™ ok ovem) 1) | (V) L tmindiom)

I |a8| o° 35° |1200| 37 o[ 1200 37
3SAW | 2 148 I5° gg 38@ 880 40 | 550 |I225 50]:% 880 | 40 | 300 |2245

3 |as| 25° 3%° | 760| 43 30°! 760 43
i | 48] 122 354 o | 950| 29 33 27°| 950 29 55.1

MIG+2SawW 2 | 48| s° 3 @; 1000 35 | 500 + u@ ool 35 | 200 | «

3 |48 i5° 18 30° | 850 | 4| 83.8 27°| 900 | 41 150.8

Note. MIG gas condition
3) After shield : Ar 50 //min

1) Inner shield : Ar 40 I/min+CO;, 40 I/min 2) Outer shield : Ar 50 I/min
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Fig. 1. Schematic diagram of MIG 4 25AW
process.
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Fig. 2. Toughness of weld metal in MIG+2SAW
and other SAW processes.
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Fig. 3. Effect of welding process on toughness
of weld metal.
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Fig. 4. Effect of [O] content on toughness of
weld metal.
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Fig. 5. Toughness of HAZ in MIG4+2SAW
and 3SAW process.
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Fig. 6. Effect of through-thickness direction on
toughness of HAZ in MIG+2SAW and 3SAW

process.
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Fig. 7. Heat cycle pattern of MIG42SAW and

3SAW processes.
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o< s vBfERT. Bz 5, 7 2 a2 AWTE
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F v A RAOHEENFEOIF LT H1E 50mm O
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ERSRBLUIMEBOC— FERIE<y 2 v —afR
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AsEBE2 LT, WHELE AE2EoEcEELC
BT~ 7 e BRVBBEIF LAY, BEROET N K E
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REThHDEELD.
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#-. Fig. 8 |2 MIG+2SAW #: 2 3SAW ¥ o BN
CRAEEOBBEIRT. o~y FVIRSRTTEHDL

3SAW n}ﬁﬂ /HAZ

B .v,;,‘,,.v. RS e I el
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Micro-structures of welded joint in MIG+2SAW and 3SAW processes. (Steel C)
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2MIG + SAW Steel B, 38mmt
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Fig. 8. Relation between sum of current and
deposition rate.
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NTH5.
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Photo. 2. Macro-structures of welded joint in MIG+SAW and 3SAW processes.
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Fig. 9. Relation between heat input and flux
consumption.

S MIGH2SAW Ol s o——f)

. (SOmmi,f.P) E — : S
: ——Awelding DirccﬁgPEE_,Eu

TTIITt T

e,

2N

¥elding Current

Arc Voltage

Fig. 10. Oscillogram of welding current and arc
voltage in MIG+2SAW ' process. (Steel C) -
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7 — 7 DREYZTAEFAELLCOTED, 4D
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