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Automatic-Controlled Circumferential MAG Welding System for Pipeline Construction
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Synopsis :

An automatic welding system which incorporates expert programs simulating
professional skills and know-how has been developed and applied to field welding.
Principal results obtained are the following: (1) Joint efficiency was nearly doubled
compared with the conventional SMAW, (2) the quality of welded joints was confirmed
to be favorable and highly stable, (3) the rise of arc time rate using fewer welders should
be further investigated. Also, this system has proved its high potential for the
undeniable contribution to the improvement of adverse conditions under which pipeline

construction work is being performed.
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An automatic welding systen1 which incorporates expert programs simulating professional skills and know-how has been
developed and applied to field welding. Principal results obtained are the following : (1) Joint efficiency was nearly
doubled compared with the conventional SMAW, (2) the quality of welded joints was confirmed to be favorable and
highly stable, (3) the rise of arc time rate using fewer welders should be further investigated. Also, this system has
proved its high potential for the undeniable contribution to the improvement of adverse conditions under which pipeline

construction work is being performed.
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Table 1  Specifications of system unit

Welding head
Weaving width {(mm) | 0—23
Weaving speed (mm/s) | 5—235
Dwell time (&) | 0—1.4
Travelling speed (mm/min) | 0—1500

Controller CPU, /0 extended unit.
contrel unit, drive unit,
power unil

(Weight 150kg)

Power source DC arc welder (18 kVA,
350 A %36 V)

(Weight 50 kg)

Internal clamper
Type Pneumatic force, copper
backing attached

Operating pressure  (MPa) | 0.69

Remote control box

Control item Current, voltage, welding

speed, weaving condition, etc.

Guide rail Steel product of two divided

type with rack
{(Weight 7 kg for ¢ 500mm)

Shielding gas cylinder Pre-mixed gas
{(Tm?*, Ar:CO,=4:1

PC-9801

Off-line computer

Welding head

Of-line compuater

I
[

CGuide rail
Internal

clamper
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Remote control hox

Controller Power Shiclding
SOUrCe gas evlinder

Fig. 1 Computer-controlled circumferential MAG welding
system
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Fig. 2 Sequence of welding operation
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Photo 1 Mobile mount on present system for field service
Table 2 Welding material

Pipe grade Mild and high tensile
HENI BRI EL A, strength 450 N steel
(7Y BRI A AN T Wire Solid type (¢ 0.9 mm)
TV Yy any—, HEEA Y, NZy AT A-REER 5 ke/1 spool .
Ly ®iH s GiEsm 345 2 2128y, TEMOBIES Shielding gas
{#lif 0T 7 & Z55R, 12 B. Photo 11T 257 4 Composition AriCO, =4:1
PR A Flow rate {{/min) 16~25
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Table 3 Charpy impact test results of welded joint Table 4 Joining efficiency and quality of welded joint
Energy absorbed at —10°C (]) 'wﬁng Process Manual Automatic
WM HAZ [tem \ welding melding
144 218 Cycle time (h) 4 2
159 203 Effiel Joining time (h) 3 1.5
= icienc
148 259 Y Man-hour 3
Are time  (h) 2.5 1
) Rate of X-ray
L Quality films superior | 101/105=069% | 98/98=100%
4 - to JIS grade 2°
37 Imm
X 150 e o a JIS Z 3104
sf—g PNPPRP S st o 0 i
3
5= BM—-I ]——wmu_ —-l |-—ISM
- 100
)

Distance from bead center line

Fig. 5 Hardness value of welded joint
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Photo 4 Field view under welding
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