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A study on the deformation characteristic of butt weldment
with middle-thickness by plasma-MAG tandem welding
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Table 1 The condition for plasma keyhole welding

Power source Powwel-150 and 300XP

Groove type Y-groove(root face 4, 6mm)

Welding Current 150, 180A
Welding speed 20cpm
Arc length 6, 8mm
Orifice insert diameter 724

Orifice gas flow rate 2.0, 1.6L/min(Ar)

Shield gas flow rate 10L/min(Ar-5%Hb)

Fig. 12 MAG 849lM $EH 4= 71K Y-128
gfj7] olgel s CTWD 20mme}t 0mmES Z8A1A
o5 2 3 57 238 9% A% 22=0]9 Table 2
T 1 A3xdelt: olde] Q2R 2= =4S Y
o) F2} fixjels ®He) a3 FEHS
ZH] 9% 5 59 $Aeln old 9
23 SIS veRd Aol

_...Thermocouple L"' (¥ )
g il L ]
® & O |2 ! o & © |
WO £ ‘:’4 h
—— s Ciik e
2 v/
o)
0 .
i ? AN\ . ?
(a) Surface (b) Back

Fig. 1 Schematic of experimental setup
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Table 2 The condition for MAG welding

Power source Fronius VR4000

Wire feed rate 1300cpm, YGW11, @1.2

Set current 360A
Set voltage 34V
Welding speed 20cpm

CTWD 20, 40mm

20L/min(Ar-20%C0Oz)

Shield gas flow rate
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Fig. 2 Schematic of plasma-MAG tandem welding
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Table 3 The condition for plasma-MAG tandem welding

Welding Plasma MAG
method welding welding
Set current 150, 180A 360, 260A
Wire feed rate = WFR 1300, 820cpm
Arc length 6, 8mm Set 34, 28V
Welding speed 20cpm 20cpm
CTWD = Amm
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Table 4 Current and voltage waveform by plasma
keyhole welding
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Table 5 Bead appearance and macro section by
plasma keyhole welding
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Table 6 Current and heat input as CTWD increases
in MAG welding(bead on plate, Set 360A, 20cpm)

CTWD |82 &7 | 22 my | wga |o Al | J% .,
15mm 388A 38.3V 45KJ/cm 0.00% 0.06
20mm 350A 37.8v 40KJ/cm 0.00% 0.04
25mm 320A 37.6V 36KJ/cm 0.01% 0.03
30mm 291A 37.3V 33KJ/cm 0.01% 0.03
35mm 27BA 37.1V 31KJ/cm 0.01% 0.03
40mm 260A 37.0V 29KJ/cm 0.02% 0.04
45mm 247A 36.8V 27KJ/cm 0.02% 0.08

Table 7 Shrinkage after only MAG welding

at CTWD 20 and 40mm (unit : nm)
Block
GTWO |Position| A | B | c | /verage | Total average
shrinkage shrinkage
D E F
Suface | -0.65(-0.76|-0.88| -0.76
20mm = - =0.508
Back |-0.14]|-0.24|-0.36 -0.25
—_— Surtace | -0,99|-0.84|-0.72| -0.85 0.435
mr =U.400
Back |-0.16]-0.02] 0.11 | -0.02 ’
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Fig. 3 Current and voltage waveform by plasma
-MAG tandem welding with root face 4 and 6mm

Table 8 Shrinkage after pasma-IMAG tandem welding by

CTWD 40mm with root face 4 and Grm (unit © mm)
Block
F\olut pesitioal— A a8 C Av.emge. TUFillliIVelag]B
face shiinkage shrinkage
D E F
Surface | =0.92|-1.15|-1.36 =1.14
4mm = = _) -0.765
Back |-0.17]|-0.39(-0.60| -0.39
Surface | —0.60| -0.69|-0.7 =0.6¢
B e =00 e 8y = e ~0.435
Back |-0.07|-0.18|-0.28]| -0.18

Table 9 Bead appearance and macro section
in plasma-MAG tandem welding
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