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Fig.1 Schematic of laser-induced arc
hybrid welding Mg alloy joints
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Fig.2 Plasma shape in laser and arc discharge coupling process
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Fig.5 Microstructure of high speed welding Mg alloy joint
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laser—arc hybrid welding Mg alloy
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Fig.9 Penetration comparison between active welding and simple TIG welding Mg alloy joints
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Fig.10 Repair welding joints of TIG and A-TIG Mg alloy
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Fig.12 Laser weld bonding Mg alloy to Al alloy joint with hybrid interlayer

B G M AR T AN I A5,
WIEITEE &S e L=k, X8 /3
SR 4 T R A AR ok i TR

B X R n) 8, >R H 3O -TIG
HINE AR R T8/ 5
[T 4 SR AE R EE A Y R AR, e
SR A 254 R SR A 13
o MEIFRRT LA B, B4 4 FAN ik
IEA RAF RTE S PP & Ja i e Aimi ab
T I S R

X FEIE TR - iR
A IE IR R BTERE Y) BE JE
AHXT AR, — B 10°~10'W /em?, i
PO T RE B 2% B AR X B, — ek
10°~10"W/cm®, R IHH W2 T i 2
A IR BB 9 R R 2 I

(b) $Hebe R TE A

E13 #ARRMEEEEENH-BINEES
BEEEERREER
Fig.13 Cross section and appearance of
laser—arc hybrid welding Mg alloy to
steel lap joint

20 FiAtHliEEAR - 20164E5 6 0]

(AR RE 3 A, P ASEERAEE A 4 AN ik
M EEHE . A T S8 Mg Fil Fe 1
16 4 RN, 38 LU0 NG ]2
BRI S GRS TR A STt
— MR T Mg-Mg,Ni W F2H41,
TERIE M — M AL T Fe—Ni B4,
SCEE TR 4 R AR I R
AZ3IB A 45 Q235 B 45 i
o - HLIRAE A RS 1 BY D)5
iKF] 160MPa, 5454 A 3155 Y)
TREAY

FESTIVEE & 4 AN 5 e 25 0 B
WA R SERE L B X 1 A e
FIR R AR SR I Y . SR IO EAE
T TIG HUIE G 2 A FRAE T
2, HEATEE /4N 5D A T DL R4
SEAHOE -TIGC B AR AR 1)
o B SRR A IR e R s e
A MR — o i I i, B0
LB [ 50— % , 7250 A A
A PRIR Y v A X A A 9k L IR fiE
HXIEEAEAS S 14), %4545
e SR R Rl A, SE BT
AZ31/Q235 5 / 40 55 4 i W AR X
AR IR S IR 4 1,

K15 45 H T 8E /BSR4 R i
ot - IR B AR Sk 2 W
o ARPEAR LSS E oyl 4
A, Hd T KEESSHH, I
KRB A S X, X M AL
X, IV IXS2AN R IE A X

S I DX 55 i A 2 1 Sk P
)5y . SR EDS REREXTE
|| W R i IS SR T N R B 3
X FE Fe F1 Ni BIFICE AL,

(a) S5 7R R

BOG TIG
Je 7

RERAR BEa ekt

P s 1t
(b) ZE IR it
E14 S/MEMEBEHE-TIGEIN
MiEEREE
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Research on Green and Efficient Welding Technology of Mg Alloy

LIU Liming'?, WANG Hongyang"’

(1. School of Material Science and Engineering, Dalian University of Technology, Dalian 116024, China;

2. Key Laboratory of Liaoning Advanced Welding and Joining Technology, Dalian 116024, China)

[ABSTRACT]

Mg alloy is one of the most widely used light alloys in aecrospace manufacture. With the further applica-

tion of Mg alloy, the Green welding technology of Mg alloy is required urgently, which is provided with the high precision,
low energy consumption, high efficiency characteristics. It has become an important direction for development of Mg alloy
welding manufacture. This research focuses on Mg alloy laser-induced arc hybrid welding technology, efficient activated
welding technology and dissimilar metals joining technology. The laser-induced arc hybrid welding technology is used suc-
cessfully to join Mg alloy with low energy and high efficient, which improves the welding efficiency and reduces the energy
consumption significantly, compared with the ordinary arc welding technology. Laser weld bonding technology and laser-
arc hybrid welding technology are used successfully to join Mg alloy to Al alloy and steel. The above research provides a
strong support on the design and manufacture of Mg lightweight aircraft components.
Keywords: Mg alloy welding technology; Green welding technology; Efficient; Low energy consumption
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