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Internal and External Simultaneous Girth Welding Process for Pipeline
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Synopsis :

To promote pipeline welding efficiency through an internal/external simultaneous
welding method, an internal welding robot has been newly developed to be combined
with external ones currently in service. In this method, shortening of welding time has
been aimed by simultaneously using dual (internal/external) electrodes, and reducing
the groove section area almost to the half through a change of groove shape. As a result,
the total welding time is 37 min when the new method is applied to a pipe with 1 600 A
3 15 t size i.e., the welding time has been reduced to approximately one third of that of
the conventional single electrode method. Furthermore, by applying an arc monitoring
system, it has become possible for a single operator to operate two welding heads
(internal/external) simultaneously. Concerning quality, pipe joints welded by the new
method have demonstrated satisfactory mechanical properties readily applicable to

practical pipeline constructions.
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Internal and External Simultaneous Girth Welding Process
for Pipeline
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Synopsis:

To promote pipeline welding efficiency through an internal/external simultaneous welding methed, an internal welding
robot has been newly developed to be combined with external ones currently in service. In this method, shortening of
welding time has been aimed by simultaneously using dual (internal/external) electrodes, and reducing the groove
section area almost to the half through a change of groove shape. As a result, the total welding time is 37 min when the
new method is applied to a pipe with @600 A x 15t size i.e., the welding time has been reduced to approximately one third
of that of the conventional single electrode method. Furthermore, by applying an arc monitoring system, it has become
possible for a single operator to operate two welding heads (internal/external) simultaneously. Concerning quality, pipe
joints welded by the new method have demonstrated satisfactory mechanical properties readily applicable to practical
pipeline constructions.
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Table 1 Comparison between the internal/external simultane-
ous welding and external welding (for 6004 x 15t

pipe)
Weldi Internal/external . .
e . mal/ exter ha External welding
method simultaneous welding
Heal MAG arc MAG arc
__Saurce ——— .
Number of 2 1
electrode (Internai/external) (External)
Groove X-groove V-goove
shape el Copper
0 F— backing
e ‘ . - _
oove 95 mm? 190 mmn?
_area B
Build up
method

External  Exfernal
arc control
monilor unit

Shielding  Internal
gas arc
cylinders maditor

)

External weiding
power supply unit

External
welding
head

Remote
control boxes

x,

s d o N
Internal Internal System Welding power
welding head  clamp condrofier  supply unit

Fig. 1 System lineup of the internal/external welding machines
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Fig. 2 System lineup of the visual sensor
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An example of the processed image of a groove cross-
section
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Photo 3 Appearance of the pipe facing machine
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Fig. 4 Procedure of the internal/external simultaneous welding

TSy — 7, - L NHAR—-R, Eo8r—TLELY
VLY sy -7y ERb R,

- Step 2

WREENOEAL, F—7RMEBL, 232 710 [T
Bo BT AV HSRELTOBMAL, WL A4 — Lz
A,

- Step 3

B 2 TR E - B bR A RICNRFEES AT Y, &7
YT PR TRELARE S U AR TR
X Wksr o575,

- Step 4

FHISHAB O L — L & e~y F 4281 TR EU o, ki
DA B L SRR R 1T 5

- Step b

FHEIRIRIER T o 2 0 TR L, BWNE P — AL
MRS F THEEEBS R EEE, 208D, b-F&
FHLofiEaher, ALy EBTiibhs, 20
frE T, WlEREOREEEO - nIc g 5 715,

- Slep 6
P R T A BERE 4 > 5 097 - 1R IR A T4 5,
IR, ShiE 2 oS 2 QRRBROBES TS,

- Step 7
N - SHIARESE T4, SRRSOV - LiRE~ FERD
AT, NAFEERO 2 7 0 7EEBR L, RORREOEERE
EWEEE S,

4 BEXRGTHIVHRER
4.1 EEEMH

DA vEMF09mm @YY v F7 4, -0 FH i
TO%Ar30%CO, DRGH AFIHOE, N-Aliké&lCr -
TERE 1R LA EREEOBEESr . Fig. 5 10, INFHAI]
WEEHE T pE00A < ISt BB IEN L A BAOBE ikt AT,
A - Sl & S UZ T — S BB ER A NN RS A RN S L
T, MR ERIZ3BE L, BEMNME, 1~2 /3237821
DAL TBH U HOEZEE L, 3 523REOREEL S
o¥is, REREEL L,

MIHEEOBE, RIEEBRTLIIRARTARE DT, (FHE
BUIIG U ol A R EABEE £ 5, FHEAHL, 281
TR, IR, vy, v~ RIS LT
A—Er sl EO N EHAIZ 2 FR 1 TEICERET D,
Table 2 (2, INFHAIGIFFERE OB BRI £A0T,

FmAEOFBE L G D0 — FEEOE ARSI G 8D,
SHAPIRGH B OSIHIL AR, BankiE, v -y oie—u
AEAREL, BEEME D0 BREEL L& MFZ@E L,
Photo 4 i3, TOF 4 EBNEONmM~ s 0N RTHS, 26
2. NEIRHERORIFIZ 20T, AmuNSEE TN O A BER

12 w'elock

3rd pass ‘F%:t 2nd pass
H Lst pass

-—- Jo'clock

9 o'clock —-
3 5 H
rd pass ‘_l 2nd pass
!
6 c.»'clou:k

Fig. 5 Weld build-up sequence ($600A x 151)

able 2 Welding conditions for the internal/external simultaneous welding

. Welding Weldin, Welding speed
jldi ~ Pass current (A) voltageg(V) (crn/msizn)p Groove geomelry
3 15 pass 10~180 18~22 T 3563 T -
5 2nd pass 140~ 160 18~21 15~25 SN
& | Brdpass 100~145 1720 920 12 .é—"
3 1 Istpass 160~185 1923 36~66 . vl A
|5 2nd pass 140~160 | 1821 1525 ol
S| Brdpass 100~ 145 1720 920
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Fig. 6 Comparison of the heat input between the internal/external simultaneous welding and the exiernal welding
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Fig. 7 Welding time chart (9600 A X 15t)
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View of the internal/external simultancous welding
system
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Table 3 Results of mechanical property examinations {for APl
5L X65, pBO0A % 150

Tensile test | Fractured in base metat (574 N}

Surface bend test (R -~ 30) No defects

Root bend test (R =30} No defeets
"7 Charpy impact lest I

(Welding metal. at 0°C) () Ave. 207

Charpy impact test Co

(HAZ at 0°C) ) Ave. 271

Vickers hardness tesi e —
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o DA ROEHI LT L NIMFE & SO PIE O EIA A
Femm A —si—F yFLTHT, - FIEAAR LD A,
T LB EA L E R E b S, R BIIOLTE, N
PRl & SRR B0 10~25mm QWIS X T T,
BAfk Y- PR o h i,

X BEBAR T, WERIZLA ST NS 1 #2880 T

{b} 3 o'cleck

(d} 9 o’clack

{c) 6 o'clock

Macrophotographs of the bead scetions removed from four representatie welding positions
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