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Development of Plasma MIG Welding System for Aluminium

Kohei Ono*, Zhongjie Liu*, Tesuo Era*, Toshiro Uezono™,

Tomoyuki Ueyama®*, Manabu Tanaka®* and Kazuhiro Nakata™*

The new coaxial plasma MIG welding system is developed on the purposes of improvement of weld

bead, reduction of spatter and fume generation. Welding power sources of MIG and plasma, wire feeding

equipment and coaxial plasma MIG welding torch are described in detail. The metal transfer of plasma

MIG welding in aluminium is observed and compared with that of pulsed MIG welding. Although one

droplet per pulse is obtained by both processes, plasma MIG welding shows more smooth metal transfer

than pulsed MIG welding. The result shows that spatter and fume generation are drastically reduced and,

clean and good weld bead appearance is obtained by the new system.
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Fig. 1 Constitution of plasma MIG welding system

-T:I':md sl.lll "

2y A
- [} I
. Robol anigulstar ||
i e
*Teobot tonnollel[l.! E

| Water | MIG | Plavus
g n_wm .”nml power

Wire ferd \'“' =

coptroller

Fig. 2 General appearance of plasma MIG
welding robot system

) T AR (77 A=) eThib
WHRIRD 7 5 AR, RFE <1+ ABIC R
hb.

2.1 BEb—F

B r - PR ARR R L, 2 7k
250 A/60%, 77 X <{li1250 A/60% D EHE
[ERPEAE L L.

B —F ORI, N - F RS S
VRN TERNLCI TEEYA YA
L, {7884 Y LB EORCRE ST
— W, AVEIEF .y TOE PN
v ZROAEIAEMR (77 X< B/ 1R o/

2 B & B Vol 46 (2008) No, 11

BAREBAT LS Lic. Y —Ficfits+ 50
AL, I UBEBEROY VA —HATHD Ar, 7
FGATHADOT S AT HATHAHAr ROy — v K
HWATHD Ar H5H L Ar+ He [BEF A S 7
H3BEREGEE h- T\ 5.

2.2 REER
BERFECE, I 7BERARIO 77 X<HE
BT P s A v Z GRS AR
AV, 7 BEERERIC v A SRR
Y57 —vE7 44—V, sHIHARBE LT, 3
WA — 7, S AR RN — ABR A TR
WRRET A EVTER LI L. 79 A~E
BrEEmRRE L L, S A= 7 8h, A
g, <—ABEFLOASNVRBOT o —7 4 WK
AN AREB Y EECERECED Lo L.
SHWHES v —7 =~ A%FT, I VGBS
& 77 A= BIO - ABMRBIGCTT 2 (24
HHLTREEL /B L5t L.

2.3 T4 viEREE

7oA YRIEEE R, AC T — FE — & e E#E
Lie? y valir =87 4 —F 7 1 Vi
HEIIIRAS0 m/min ML D XS5 Lic. 7
I A= 7SO, FTEEEBRTU A v
R B S, @R A Lokt
YVEz v A v&%E (Retract, V } 5 27 )
BRCT7 7 &REIEDL. L LTT—-20kEA



THD A YOI 7 7 A+ BRI O
BUIER TS A7 — /% FEXE5 LA
2, VA Y EFOERCR L UINED SIGEE T
VAV T AL L ST ST~ kTS
A=k AR REIRL. Thbb 9 X< 17
ORBENCIE, Y T2 b A& — bEIBEY (RS
L) & 75 X< RAEEY R L Ax A
LT\ 5.

3. 7SAVIVBELATALILCLDE
Fetre

3.1 7—7HR

Fig. 3 (A)\C—f&iNyin v A 3 7B BT S
BEBN - BEREE JUBRE 7T A RFC
L o> THELRCE#N GO —Fla Ry, Fi
Fig. 3(B)ic, Y7 A~ 3 /7 BEOBEO—H%
T, VA VEREREE, WEE HIC7.5 m/min
L Utn. B AALRI ST — 7 OFHE
VL, SR CBREOBETCIH0A (HL,
&7+ F oy 7R RIERE : 15 mm), 7T X< 3
VEBEOEETISA (AL, avas bF ., 7/
FHFTEIPERE : 30 mm, 77 X <EP : 100A) T

a v

H5.

500 ‘Wire feed rate: 7.5 m/min
_ 400 | / |
< Valtage <
- 300 J 1 20 E;
E Current ]
5 200 | s
U -4 10 >

100 |

J L 1 L L
0 0

Time (ms)

(A) Pulsed MIG welding
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(B) Plasma MIG welding

Fig. 3 Comparison of arc phenomena
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Fig. 4 Effect of plasma current on MIG arc
current under constant wire feed rate
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(A) Plasma MIG welding

(B) Pulsed MIG welding

Fig. 6 Lap fillet welding result

Al-Mg wire(A5183), Size:1.2 mm, Wire feed rate: 7.5 m/min, Welding speed: 50 cm/min

Fig. 5 Effect of plasma current on penetration shape
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