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CO, Gas Shielded One-side Welding Process Two Electrodes, “NS-Oneside MAG”
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Abstract

For many years, oneside SAW process has been applied to the butt-welding in the field of shipbuilding.
Here, we explain a convenient process of the butt-welding using backing materials and flux-cored wires.
This process enables the oneside welding though there exist tack weld beads in the groove, and its lower
heat input tends to decrease the rotational distortion. Hence, it is also expected that the cracking caused

by the rotational distortion is decreased.
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Comparison between conventional MAG process and welding NS-oneside MAG process
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Welding materials

Item Brand name (size)
Lead wire NITTETSU YM-55H (1.6mm ¢ )
Trail wire NITTETSU SF-1 (1.6mm ¢ )
NITTETSU YK-CM (1.0X1.0mm ¢ )

NITTETSU SB-41 (GL)

50°
(\‘/ Plate Thickness=12 - 22mm
Tack NelMoot Gap:0 - 3m :

Gor it

Backing material=SB-41(GL)

Welding consumables

S

Cut wire

Backing material

Shield gas CO, (for both L and T wires: 25-30 1/min) 3 BA%EMIR
Groove geometry
R3 BERMH
Typical welding conditions
Plate Oscillation Oscillation Cut wire
Current Voltage Speed Heat input
thickness Electrodes . width frequency height
(A) Q%) (cm/min) (J/mm)
(mm) (mm) (number/min) (mm)
Lead wire 500 41 4 120 8 2730
12 45
Trail wire 400 38 5 100 — 2027
Lead wire 500 41 4 100 8 3514
16 35
Lead wire 520 44 4 100 10 5491
22 25
Trail wire 450 40 5 100 — 4320
x4 HEESRERO—B]
Typical mechanical properties of welded joint
Plate Tensile test Impact test Bending tests
Radiographic
thickness TS Location of .
Jat0C) Face Bend Root Bend inspection
(mm) (N/mm?) fracture
123
560 Base metal
12 123 (121) Good Good Gradel
545 Base metal
117
82
563 Base metal
16 76 (80) Good Good Gradel
558 Base metal
82
90
563 Base metal
22 76 (83) Good Good Gradel
558 Base metal
84
Note: Base metal SM490A
Tensile test; JIS Z 3121 Bending test; JIS Z 3122
Impact test; JIS Z 3128 Radiographic inspection; JIS Z 3104
o Bk Ho# 43859 (2006) —12—
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Example of bead appearance (plate thickness: 22mm)
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Cross section of welded joint
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Test plate and measuring point

x5 HEMH

Welding materials

Test plate

SM490A, 1 000L X 400W X 16 t (mm)

Welding process

CO, welding

Submerged arc welding (SAW)

Test wire

NITTETSU YM-55H (1.6mm ¢ )

NITTETSU Y-D (4.8mm ¢ )

Test flux

NITTETSU YF-15A (12X 150mesh)

Cut wire

NITTETSU YK-CM (1.0X1.0mm ¢ )

NITTETSU YK-CM (1.0X1.0mm ¢ )

Backing material

NITTETSU SB-41 (GL)

NITTETSU SB-51
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x6 BERMG
Welding conditions
Heat Oscillation
Current Voltage Speed
No. Welding process input frequency
(A) V) (cm/min)
(J/mm) (number/min)
1 CO, (GMAW) 3240 540 38 38 90
2 CO, (GMAW) 4100 540 38 30 90
3 CO, (GMAW) 4560 600 38 30 90
4 SAW 4950 850 34 35 -
5 SAW 7780 900 36 25 -
Lead:540 38 90
6 NS oneside MAG 6500 38
Trail:480 43 74
1.2 " T . . .
O 00, (Snge) o (a) Size of test plate and measuring point
~ 2 o
E 1 [-|OSAW(Single) [t i P
E A €O, (Tandem) .E']:.::One pass Welding direction
§ 0p [ Pl I
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0 2 4 6 8 10 P Measur ing
\ 200 .
Heat input (kd/mm) Point )
(Potensiameter) v
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Relationship between heat input and potational distortion < 3000 > W
1.0
H.I=6.5kJ/mm
Lead : YM-55H(1.6mm®), 540A-38V-38cpm (b) Measuring of rotational distortion
‘e 08 [------| Trail : SF-1(1.6mm®), 480A-43V-38cpm
§ C ' ‘ ‘ ‘ ; - Tack weld
BO08 PN oo S S
2 ‘ ! , \ j ! ‘ +Base plate +
] 1 . . . ; ; :
= 04 |- TN T T it
-g H ) H H ' |
3
é:g 02 e Single AR A ®\
olosimmmimmgmm A Computer Magnet
Magnet
0 50 100 150 200 250 300 350 400 Potensiometer
Spacing of wire (mm) 8 HBMATK C BETHUES K
7  SHEEEM s BETHEORE Size of test plates and measurement method
Relationship between spacing of wires and rotational distortion
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3.000mm X HUIE 16mm) % FIv>, BHEIALEE & AR BT BT Test results
BOREORE L IHEERT BIORIIIRT, Heat input | Tack weld size Tack weld Radiographic
A FEIIET T 9 2 AR T4 Y &ML, KB ORIE (/mm) (mm) pitch (mm) | inspection
1ZIEA Y v b8 7 (5 S 200mm X i 400mm X HUE 16mm, A1 v b 100 300 Gradel
1 &100mm) ZHD T b o RREIERY — AW RAET 5 200 300 Gradel
DA WATRS 5 EHHITH 5720, BIHRMERE % 3 6300 30 300 Gradel
Bk #3572 5600mm (No. 1) B & UF300mm (No.2) ¥ L, ZR2h 100 600 Gradel
RS B ORI 2 WE LTV B 200 600 Gradel
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e : Measuring point No.2
: Measuring point No.1
Lp :Tack weld pitch

Rotational Distortion (mm)
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Length of tack weld (mm)
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Relationship between size of tack weld and rotational distortion
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