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Synopsis :

In the process of UOE pipe making, welding process is usually the bottleneck. In these
days when pipe thicker than one inch is often made, welding productivity per hour is
relatively smaller than that of other up stream processes. Considering this situation, a
speed-up of submerged arc welding was planned, employing a 4-wire welding method, to
raise the productivity. In completing the 4-wire welding method, efforts were made to
investigate the electrode connection and the functions of each electrode in forming the
bead shape. As a result, the welding speed increased by 30 percent compared with the
conventional 3-wire welding method, with an added merit of the slag inclusion

reduction by optimization of the current condition.
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Synopsis:

In the process of UOE pipe making, welding process is usually the bottleneck. In these days when pipe
thicker than one inch is often made, welding productivity per hour is relatively smaller than that of other up
stream processes.

Considering this situation, a speed-up of submerged arc welding was planned, employing a 4-wire welding
method, to raise the productivity. In completing the 4-wire welding method, efforts were made to investigate the
electrode connection and the functions of each electrode in forming the bead shape. As a result, the welding
speed increased by 30 percent compared with the conventional 3-wire welding method, with an added merit of

the slag inclusion reduction by optimization of the current condition.
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Table 1 Welding condition and wire arrangement used

o 1 E e ? !
E-No. ia) V) (mm) idep.) {mm)
1 1150 38 25 0 13
2 1050 42 25 15
13
3 900 42 30 30
4 800 42 35 45 13
E-No. . Electrode number
T . Current
E  Voltage
e . Wire extension
¢ I Wire inelination
{2 Wire spacing
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Table 2 Phasing sequences and electromagnetic force Lo oisdEL 72 {:
ing fourth ar : o
acting on the fourth arc Sle CREL LTV —H o FEXOBA
No fa" 9" 6" E Fig, 213 3 sKifeon i1z D TR 7 5 0 7
’ {deg.) (deg.) {deg.) IN/m}
ZAFFOIBEGORMERT L Fu b T >
1 90 90 0 —43.0 .
F—H o PR THE S, T F—H |
- —30 —39.
z %0 #0 9.3 - B 3 AR AT 220em/min Xl (v kA&
3 ~120 90 0 —29.8 4 F:M YRS b S A AT A JJ Chh
§ —% 120 0 L oaI CORBEE LR, —2<FL.<--15 (N
5 9 120 30 —26.1 /m Mﬁufﬂ ChHBW, T4 L ERIET A
b 120 90 - 30 —26.0 oM IE L R TT — 7 AR S 4D & Ealkd LT
7 —90 150 -3 259 Wh, 0L WEHN T — 7 o iERn T i
8 —90 120 —60 -256 LRSI 82T 2 F— o P AR S
. g0 180 o 164 HMPUT IEMETLREML T 527,
; =T o) =T EEIT S Y AT %
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IEBERE RN L T 7 — A b aERISET B S
12 —120 120 —60 —15.8 Py e .
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16 —90 150 30 —12.7 WEIEOEF~OEILEHIET 2 3850 < 4 iy
17 ~120 40 —90 —11.8
18 —90 150 60 -6.3 100k Flux © Agglomerated type 960¢m: min
19 ~120 150 30 ~34 _ Y
20 -120 150 60 2.7 . O
W o
21 -89 180 90 111 " 240em/min
22 -120 0 1180 2.5 £ 00
* @, &, and §, indicate phase angle between the first and -;g 220cm/ min /."
other three electrode current o Ls Va
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Table 3 Chemical composition of fluxes used
Chemical composition {wt%)
Flux
5i0, Ti0, ALO, MnO Cal Mg CaF, Zr0)y
A 28 11 13 8 5 13 14
F 35 10 5 5 21 b 10 b

A . Agglomerated type
F : Fused type
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Table 4 Configuration of V-groove and welding speed used

220cm/min 120cm/ min 85¢m/ min
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Table 5 An example of reduction of slag inclusion by
changing electrode current ratio

Condition-1 Condition 2

18.2% 2.0%
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Condition-2; I, 1 I, 0 f; 1 L,=1:082 07 :0.55
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