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AZ791 magnesium alloy welding based on YAG pulsed laser

LIU Shun-hong , LIU Jia-liang, LIU Hut, DUAN Yuan-wei, QUAN Wen-wen
( College of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to study the weldability of magnesium alloy AZ91, 1. 5mm thick AZ91 magnesium alloy was welded with
YAG pulsed laser through the art and craft of one side welding with back formation. Analysis showed that the organization of the
joint were mainly fine equiaxed grains, with clear fusion line, no significant heat-affected zone and fewer defects. The grain size
of the joints was significantly smaller than the base material’ s. And because of a large number of Mg evaporation which
eventually leads to a corresponding increase of Al and Zn in the welding zone, the micro-hardness of the joint was higher than that
of the base material. The results show that AZ91 magnesium alloy has good weldability for YAG pulsed laser based on reasonable
technological measures.
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Table I Chemical compositions of AZ91 Mg alloy( mass fraction)
Al Zn Mn Si
0.085 ~0.095 0.0045 ~0.0090 0.0017 ~0.004 =<0.0005
Cu Ni Fe Mg
=<0.00025 <0.00001 <0.00004 balance

Fig. 1

The microstructure of AZ91
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Fig.2 Schematic diagram of welding equipment
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Fig.3 Different macro-feature of weld under corresponding welding parameters
a—current is 280A, width of pluse is 1. 5ms, frequency is 23Hz, welding
speed is 100mm/min, air flow is 20L./min  b—current is 280A, width of
pluse is 2ms, frequency is 23Hz, welding speed is 100mm/min, air flow is

20L/min
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Fig. 4 Micro-organization charts of the base material and the weld

a—micro-structure of the basic material b—micro-structure of the weld zone
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Fig.5 Alloy phase diagram for Mg-Al
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Fig. 6 Eutectic structure of the base material

FEMO KRB R o SO PR RUIN, SR g
WORA T TR B, SO HORE LR TR RO 3%
SIRTRIGE Sk, TEROEIRE/ P BTV B, Ok
i B TE A o | SO I SR 3 40 4 T b,
AT RSB, SRR T , B
5 1 T BRI, AR TAA IR0 BERE T 25, BT
OB ) A (R /1, 82 L B2 B
oy P xR ki 4. e gk
B R BF 4% R R AR N, T BUR A T8 X
eI B TE R A KRR BT M Y S
SERLIS A7 T SR , BET AR T 154K 2
SIAMAR I AN S U RS IX SR AL B
AR R TR R P B KRR,
SRR B A TR b o B A B, 4 R 4
AL BLROAE P, 5 BUREE b BRI TR

AFEL T T LT 5 R 2 T B T
BUUWIX 3 B A4, 152 i A et
STIFINS 7 U B S AT, B 3 )
St I 2 TR 1N 2 13 5

Fig. 7 Grain comparison between both sides of fusion line
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Fig. 8 The relationship between micro-hardness and position
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Fig.9 The result of field emission scanning (200 )
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Fig 10 Existing pore in the weld(400* )

A H AR R 6L, i TR AR AR &) Ak, T H 4
G MR, RIRAE S 5Ptk R
it FR B AKRAE ST, X AR AR v e A i S A IR B
MIFERT, S Z A B 47 i, 7 H X RSO TE BUR R, BT A
HA GRS ARRE KK, Bk R, 155
FIE AL, B FRXREE SRR EA Y -
B, BT AR 1 e il A AL s

Ba (WL 11) WSS RO IR H P Gk

o

Fig. 11 Collapse of weld
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