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The effect of melting efficiency on the deformation of lap joint fillet weld by
plasma arc welding
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Table 1 Welding Condition

Powwel 150XP
Hole diameter 2.4

Power source
Cu insert nozzle

Setback 0.5, 1.0mm
Pilot gas Ar 100%, 0.25~0.5 2 /min
Shield gas Ar 100%, 104 /min
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Btk 49 A B, C¥ Bead on plate &%
Without filler2 HA13l¥ . A¥ D Lap joint
fillet &3olx Deposited metal areaZ FY 3}
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Table 2 Welding condition for experiment

: Arc . .
Pilot set Welding | Wire feed
Exp. gas Ierﬁgt current speed rate
A 05 |2, 4,]120, 115,
£ /min |6mm| 100A
05 |2 4 15cpm
B "y * o 115A without
£ /min |6mm filer
04~05 69, 115,
C |2 /min|*™m| 1508 | 1c 1
22.5cpm
b |03~0a], |, s | “F7| 65, 130,
£ /min 140A 195¢cpm
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(@) 2mm, 120A

(b) 4mm, 115A

(c) 6mm, 112A

Fig. 1 Result of experiment A with various
arc length (15cpm, bead on plate without
filler)
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Fig. 2 Relation of apparent heat input and
Voltage to arc length (15cpm)

ASE& L ol =k NAR S/ min)

Fig. 3otz dold] W& S$gaEE TAES Y
it} ofa Zoly} FIEsE §FEES
23t Plasma® A §§EES F7HA717

EE R ERRRE SN Y
2000 O Apparent heat tnput o

O Melting efficiency
1500 1 13.0 §
[=]

1000 -

500

Apparent heat input {J/mm)

0 ¥ T 0.0
Arclen:m {mm)

Fig. 3 Relation of apparent heat input and
melting efficiency to arc length (115A, 15cpm)
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Fig. 4 Relation of apparent heat input and
melting efficiency to arc length (115A,15cpm)
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Fig. 5 Relation of apparent heat input and
melting efficiency to welding speed (Arc
length 4mm)
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Fig. 6 Result of experiment D with various
welding speed (arc length 4mm, design leg
length 3.3mm, with filler)
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Fig. 7 Relation of angular distortion and
melting efficiency according to welding speed
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Fig. 8 Relation of angular distortion according
to distance welding direction
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