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Application of High-Efficiency Submerged-Arec
Welding to Circumferential Butt Joint

Kohzo Akahide, Hiroaki Furuya, Masahiro Ishida

By

AR HMAEOROEEER T E2HEE LT, §iE
ihD e b iEtE iz WTRRFI LA, #LC, &
Bk E LT 7= T — 2 #4RAL, 28R, %
B Aedb U 724500 % s L7z SFTRE A1 000 mm kLR
Hioid 2EBe s Bl e Tz e, ki
{F1 500 mm BT Hi A AR I HEE L TH0%6 P iiE 4w b
HUHEE B, WiZ, BN G RGO FOLAI
ML, Ml E— FioRET 2 485Lopilfe LU
Exitofistte s L7, EidReEatlo2E
PO S 72— 7 — 7 iffEE £ Gl by —ov—
AZEGETI@I L AR, #B40% ORE RN BT s

Synopsis:

A circumferential SAW technique characterized by a two-elec-
trode system and narrowly grooved joint has been developed, The
welding process is applicable to butt joints of large diameter heavy
wall steel pipes. The two-electrode SAW technique is especially
effective in welding steel pipes larger than 1 000 mm diameter and
the welding efficiency was experimentally confirmed to be up to
about 50% higher than that by the conventional single electrode. In
welding a V-groove joint with steel backing, blowholes are apt to
occur in the first pass bead and so their cause and countermeasure
have been studied. As a result of an application of this new tech-
nique to the construction of offshore berth facilities in Taiwan, 40%
increase in efficiency was attained in welding steel pipes of 1 500 mm
diameter and thus its high productivity and practicality have been
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Table I Estimated welding parameters for pipe with diameter of 1500 mm and thickness of 25 mm

Seal Submerged are welding
ea
Joint geometry ldi Welding ! Arc ] Welding
elding
(mm) e Laver Pole current voltage speed
process .
(A) (V) {cm/min}
Lead 650 29
CO, 1st : et 50
Treail 650 29
gas
. . Lead 650 29
(A) N g:.0 shielded 2nd 50
= 3 Trail 650 25
arc
Lead 650 29
welding 3rd 40
25 Trail 650 2%
6 Lead 700 30
. Ist 50
Shielded Trail 700 30
- metal Lead 700 30
(B) g4 2nd 40
g arc Trail 700 30
veldi [.ead 650 30
welding 1nd ead 35
Trail 650 30
60° l.ead 750 32
1st 40
Shielded Trail 750 32
tal Lead 750 32
() 25 me 2nd e 40
arc Trail 750 32
— 1di Lead 650 30
d T 18 welding 3rd ea? 30
- Trail 650 30
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Table 2 Comparison of blowholes accurred by

various welding parameters

Welding !; Heat Index of
No. | Welding proecess | Speed : input blowhole
cm/min kJ/em oceurred®
21 80 37 4
22 60 42 5
—— Two electrode
23 _ 40 59 5
— SAW
24 40 62 5
25 40 67 5
11 60 27 1
12 | Single electrode 40 34 2
13 SAW 30 33 1
14 30 42 2

* Index 17 Number of blowhole oceurred,0 /m
2:1~5/m

3:16~10/m

41 10~20/m
5

> more than 21/m
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Table 4  Welding consumables used
SAW wire
SAW flux

Covered electrode

KW-50 C (4.0 mm ¢
KB-120 (124200 mesh)

KS-76 (4.0 mm ¢)

for tack welding

Table 5 Tensile strength of welded joints
B . [ Yie-l_(l strength Tensile strength
Steel N : .
(kg/mm?) (kg/mm?)

ASTM 41.1 53.2
A572-45 40.9 53.2
ASTM 59.8
AS572-55 - i 53.1

Table 3 Steel plates for mock-up test

Yield Tensile Chemical composition. %
Steel strength | strength | Elongation
(ki/mm?) | (kg/mm?) (%) C 5i | Mn r S Nb
AS'[W:EIES;?H-?:; 375 49.7 30 0,15 | 0.21 | 0.90 | 0.020 0.006 0.009
ASTM,A572-55 42.3 57.5 25 0.15 | 0.24 | 1.57 | 0.020 0.004 0.026
(36 mm ¢} ! i J
Table 6 Absorbed energy of welded joint, kg - m
. . [ Testing temperature {°C) o
Steel - Notch positien ~ —T
—20 {Ave) Q {Ave)
WM 7.4, 6.1, 53 ( 6.3 9.3, 10.0, 11.3 {10.2}
Face Bond 19.0, 10.8, 20.0 (166} | 17.7, 140, 176  {16.4)
ASTM HAZ 9.9, 19.1, 18.1 (16.0 11.0, 21.5, 20.5 (17.7)
As72 L B¥ 11.0, 16.7, 16.3 (14.5) 200, 23.2, 2007 (21.3)
4 WM 54, 55 64 (57} 98, 87, 87 (91
Conter Bond 16.1,11.0, 16.0  (144) | 122, 148,197  {15.6)
HAZ 16.1, 161, 144 {15.6) 21.5, 24.1, 22.0 (22,6
BM 121, 16.1, 139 (14.0) 18.4,17.3, 192 (17.3)
WM 4.0, 4.3, 5.1 { 4.5) 60, 60, 7.0 (6.3}
Face Hond 50, 22, 59 (44 91,19.8 19.7 (16.2)
ASTM HAZ | 144,189, 82  (13.8) | 271,253,196 (240
4572 BM 212, 16.1. 13.6 (169 | 291,295 29.0 (29.2)
es | WM 40, 4.1, 47 (43) | 104, 93, 59 (85
Bond 31, 32, 41 (34 44, 41,136 (7.3
Center )
HAZ 4.1, 6.8, 3.1 {4.7) 17.9, 11,6, 11.0  (13.5)
BM 5.6, 56, 64 {59 8.7, 7.7, 8.1 (81
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