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Development of the Pulse MIG Semi-Narrow Gap Welding Process for Al6061 Thick Plate
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Table 1 Welding Condition

Fronius TPS-4000
300A, Pulse
4043(Al1-Si, @1.2)
5356(Al-Mg, @1.2)
Ar 100%, 254 /min

Power source
Welding current

Welding wire
Shield gas

4043, 5356 ¢}olojo] dist EHA HEE 93
AIAYZE ofaE FFIA.
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W; : Groove Width
©g : Groove angle

Rg : Root gap

Fig.l] Schematic of new groove design
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W.F.R 17.78m/min

W.F.R 13.86m/min
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(b) 5356 wire

(a) 4043 wire
Fig.2 Arc by 4043, 5356 wire (300A CW, 27V)
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[ Fusion by Arc Pressurs | || tack of Fusion or Incomplets Panatration |

(a) groove depth 10mm  (b) groove depth 16mm
Fig.3 Schematic of molten pool flow with
different groove depth

Fig.4 Bead appearance and acro—section by
5356 wire

Fight 1 Pass HIE o] o|A<Ql 16tellA]
4043 o}ojolE AlE3te &H A &7 EA
e HHgFES Yepd Zolt 4043 goloje
Sig 45~6.0% 73 A& 9olojo|t}. 1 Pass
Hl = Fo] o4 FA 16t &3 A £8F0] o}

— 388 —



St Ens dE=

2, 20054 63, M2

KWS 2005-Spring

%%% Hell ok=27F A
BRI A Hyo] dAy 3}
Multi Pass &% & &9¢] Q3

Fig.5 Burn back wavefo with unstable feed
of 4043 wire

3.4 16t Semi-Narrow Gap 2 Pass &%

HE Z3f

2 Pass €739 Pass 12 €% HEHE s
4043 $}o]o)E ALL3E A, Pass 2+ AYdEZo
2 83 aFEE AL F Ue 5356 olos
ALE3le ¥53 FAE 2L T UEE YT

Fig62 %87 10° 20° 30°% 2 Pass &4
g H=9d ¥ SHE gW ARE HQA A9
o 2FBHe] FHEFS 7] HslA Pass
1 83 Al FHZAE 022 HE3¥t. aFE
Z} 10°, 20°°0A] Pass 18] E$7} AUYAA A1
dztez ¥AHo Pass 2 €4 F 2 R EJA
TR EZFo| FAHAUD.

(a) Groove angle : 10°

| (c) Groove angle : 30°
Fig.6 Bead appearance and cross—section with
various groove angle

Table 2& 2FEBZt W Zdzs &3 &
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Table 2 Deposited area and quality with
various groove angle

Groove angle(®) 10 20 30
Passl
Work angle(®) 2 10 15
Pass 1 Wire 4043 4043 4043
Pass 2 Wire 5356 5356 5356
Deposiiec 232 | 200 | 180
area(mm®)
Quality NG(LF) | NG(LF) | Good
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1) AaFBE AA 7|¥S 16t Zdi7] &3 9]
S5 FHL3I}H 2FEE 12mm, 2FBZ 30°
2 Pass &< SIS W 45 &4 F2S
a4 F Ui

2) 2FHUYd] Bole &£g2£9 Eol7F A
AA =4 HE §§FF0] ol=z FF oz Y
WelA otz A FERE §8A171A £31H
SHEZFo] HAF=Z 1 Pass HE=E FHA| F9]
7} EATH. gEtbA, 2R FAZE 1 Pass ¥l
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3) 2 Pass €39 Pass 1& €% FHE 93]
4043 ¢}olo]E A3}, Pass 28 AYEHOo
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AHE3le F3d F3S 28 F AEE Y.
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