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Welding Consumables and Welding Processes for Steel Bridge

Masaharu Sato

Many kinds of MAG welding flux-cored wires have been used for steel bridge construction. This paper
outlines the characteristics of flux-cored wire for shop-primer coated steel plate welding and electro-gas arc
welding. In addition[a newly developed welding wire for a high heat-input welding process and the weld-
ing consumables for atmospheric corrosion resistant steels and also the weld quality of portable robotic

welders for I-girder flanges are reported.
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Table 1 Welding consumables for bridge construction
Weld Joints

Welding Procedure Welding Consumables

Factory Site
; Welding Wires :
Butt I-gird
GMAW | v |Platetoplatel _OTCC | MG-AD MG500 MG60
Welding Flanges | pyy.100/DW-z1000 DW:600 DWAS0

0 MAGO Fillet | Box Girder

Welding Panels

Welding Wires :

MX-200/MX-Z20000 MX-200S0 DW-300
Fluxes . MF-38/MF-38A
Butt Steel Deck | Welding Wires  : US-360 US-49
Backing Material : FAB-1

saw | Welding Plates | Filler Materials : RR-20
METALGRITS
Fillet | Flat Corner Fluxes : MF-530 MF-63
Welding Joints Welding Wires : US-360] US-49
EGW Butt I-girder | Welding Wires :
Welding Webs DWS-43G0 DWS-60G
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Welding Parameters Mechanical Properties

gooooooooo Groove
Table 2 Typical mechanical properties of the

weld metals of an electro-gas arc

Type of

Steel | Preparation

Current
A

O2%Offset Absorbed Energy
Strength at 050
MPa J

Tensile
Strength
MPa

Voltage
\Y

Speed
mm/s

Heat Input
kJ/mm

welding by DWS-60G 1S G 3106 | —=f=

SM570Q

4[]

380

126
135
134

40 1 1308 505 665

Welding Parameters

Welding Wire : MX-200 (¢ 1.2mm)0
OO0O00O00 DW-300 (@ 1.4mm)0
go0oOoo0 Conventional Slag Type FCWI[I
Welding Current : 260A0

Shielding Gas  : 1000 CO,”
Wash-primer Thickness : 2500 30y m

b

Conventionall
Slag Type FCW T

20 2nd Bead — 1st Bead

\&

L —

18
2nd Bead

16

14

12
1st Bead

10

N
~

~— DW-300 2nd Bead

)! 1 1 1 1 1 1
y 5 6 7 8

2nd Bead MX-200 |

Number of Pit Piece/500mm Bead

1st Bead

o N M O @

Welding Speedd O mm/s

010 OObDObOOooOooooboboog
Fig. 1 Porosity resistance in fillet welding of wash-primer

coated plates
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Table 3 Welding consumables for atmospheric corrosion resistant
steel

Newly Developed
Atmospheric Corrosion
Resistant Steel

SMA400 SMA490 SMA570

SMAW | LBW-52BILTW-52B | LBW-62G LB-50WT

DW-50WEMX50W
MGW-50TBCMGW-50B

DW-60WIMX-60W
MGW-60B

DW-50WTIMX-50WT

GMAWI MAGL] MG-50WT

MF-38
USW-52Bx MX-38A
MF-53

USW-62Bx MF-38
MF-63

USW-50WTx MF-38

0
SAW MF-53

“Note : Welding Wirex Fluxes
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Mechanical Properties
Type of - .
o440 DOODDOODOOOOO s Groove Preparation Welding Parameters Yield Strength | Tensile Strength | Absorbed Energy
gbw-eoDOOOOO Steel o MPa MPa at050 J
Table 4 Typical mechanical properties 5 Root Pass - 200A-24V sa4 615 114
of the weld metal by DW-60D ~l—= | Filler-capped Passes : 220A-26V
JIS G 3106 Pass Seq. : 14 layers-26 passes c 559 620 142
SM570Q 80| Heat Inpufl avg.00  : 5kI/mm
Preheat Temp. ;1000 15000
400N ¥ | Interpass Temp. 1500 595 653 70

“Note : Location of specimen

F : At 6mm below the surface
C : At the center of the thickness

B : At 6mm from the bottom surface

T T T T
Charpy Impact Test Specimem Type of Steel : JIS G 3106 SM570Q(]

Welding Wire : DW-60D (¢ 1.2mm)
E"TIZO Backing Material : FBB-3 (T)O
Shielding Gas : 1000 CO,”

Below theO
Surface

o From theO 141 50| Preheat Temp. : 10001 1500 0
O 60} Bottom Surface Interpass Temp. : 1500 O H
]
5 o
® 60F -
3
5 Below the Surface
f =
w60 4
=
[
2 (d
2 ®
2 60 —
From the Bottom Surface
60 -

1 1 1 1
1.0 2.0 3.0 4.0
Heat Inputd O kJ/mm
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Fig. 2 Effect of heat input on absorbed energy of weld metal
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Photo 1 Cross sectional macrostructure of welded joint
O Vertical-up weldingO
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Os50 0OO0DbObOOoooo Welding Procedure | Groove Preparation Welding Consumables Welding Parameters Weld Joints
ooo Semi-automatic Welding C {OVolt
Table 5 Main welding proce- Arc Welding 03500 elding Lurrent-voltage
dures for I-girder Machine Welding Welding Wire : MG-50, MG-60 | 250U 400AL270L1 40V Upper Flange
flanges 1 PICOMAX-2: o Wire Extension Lower Flange
Carriage with - Wire Dia: ¢ 1(4mm, ¢ 106mm 2007 30mm
GMAW |Torch Oscillator( 5 . .
Backing Material : FBB-3 -
) _ 25 Welding Current[Voltage
Robotic Welding Shielding Gas : CO, 2400 360AR50 37V Upper Flange
[ Portable Robot( Wire Extension Lower Flange
"'10"' 30mm
GMAW : doOJ Welding CurrentlVoltage
GMAW _ _ 03500 | o GMAVI Root PassL 4th Layer(]
Machine Welding . . 250A-27V
] O Carriaged Welding Wire : US-36, US-49 SAW Upper Flange
arriage : o
SAW i ere.Dla : @ 40Bmm Leading Electrode : 800A-34V
Flux : MF-300 Trailing Electrode : 700A-36V
]'\él)alfl:r}li‘rtlje'l'\cl)vélding 5 Welding Wire : DWA-50 Welding Current[\Voltage
- : == Wire Dia. : ¢ 122mm 1200 220A50 26V
GMAW | Overhead One- . . ; X Lower Flange
- : Backing Material : FBB-3 Wire Extension
side Welding 40 A .
Equipment[) Shielding Gas : Ar-200] CO, 15mm
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Photo 2 Bead appearance and macro-
structure of bead joint

(a) : 2nd Bead Appearancel]
(b) : Back Bead Appearance

Welding Parameters

Welding Wire : MG-50 (¢ 1.6mm)0

Root Pass 2400 250A, 27V, 1.3mm/s0O
2nd Pass 3400 350A, 38V, 3mm/s0
Shielding Gas : 10000 CO,

Web
Lower Flange
\ - - |

L‘=E—)

iy
Arc Start

(c) : Radiographic examination for bead joint O
(d) : Cross Sectional Macrostructure

060 0O0O0DOOOOOOOO Welding Procedure

Groove Preparation

Welding Consumables

Welding Parameters

Table 6 Main welding procedures for
I-girder weds

Semi-automatic
Arc Welding

Machine Welding
GMAW |0 PICOMAX-2 : Carriage
with Torch OscillatorQ

Robotic Welding
0 Portable Robotd

—| [—

400

Welding Wire : DW-2100, DW-60D
Wire Dia.: @ 122mm, ¢ 1l4mm
Backing Material : FBB-3
Shielding Gas : CO,

Welding CurrentVoltage
20000 220A220 25V
Wire Extension
20mm

Machine Welding

EGW [1SEGARC-2: Electro-gas
Arc Welding Equipment(]

—| [—

400

Welding Wire : DWS-43G

: DWS-60G
Wire Dia. : ¢ 1(6mm
Backing Material : KL-4GT
Shielding Gas : CO,

Welding CurrentDVoltage
3800 400ACH0V

Wire Extension
35mm
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