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Microstructure and Mechanical Properties of Laser Welded AZ91D
Wrought Magnesium Alloy
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Abstract AZ91D wrought magnesium alloy plates, with thickness of 6.3 mm, are welded by a CO, laser beam with
a laser power of 3500 W, welding speed of 2.5 m/min, defocusing of +2 mm and a constant argon gas flow of 10 L/min.
The microstructure, tensile properties and fracture morphology of the joint are investigated. The results show that a
favorable weld can be obtained. The fusion zone consists of finer « - Mg equiaxed matrix and 5-Mg;; Al;; precipitates
distributed along the grain boundaries with pores and microcracks frequently found. The width of the partly melted
zone is very narrow, about 50 ~ 80 pm, and the grains near the fusion zone are locally melted while those near the
base metal are not. Tensile results indicate that the ultimate tensile strength (UTS) and elongation of the joint are
respectively 232 MPa and 6 % . about 90 % and 25 % of that of the base metal. The final fracture of the joint occurs at
the center of the fusion zone and the fracture morphology shows a combination of brittle and ductile features.

Key words laser technique; materials; wrought magnesium alloy; laser welding; microstructure; mechanical properties

OCIS codes 140.3390; 160.3900; 350.3850

L5 5

BB B WO I RE 8 AT 200 S8 BRAS A Ik L Y RE
I HE B8 A A R 22— o DRt LA A 25 AR e 5
SRRV S R o R N A S S = A N DA EI T R 1
Je A 4 A AR A% ) L — L 1 24 LAl R AR T
BRI Z — . Bt A58 i R0RT 5E B9 B 5 4 07
Ik R HaEZE, W BOE T8 G &r R

YR B HEA: 2013-07-15; Y EIME AR HHEA: 2013-09-21

D75 T B B R IR AR M AR DR AP R
AR T R S A B MR IR A A e AR 4 D7 ik
PESEG it TR S 5= TP IR RS LR
IV« & BT BB A IR 4 SR A S v S SR R A A
Sk rERE o i TR B R K R BRI
TFREON A G T E A F BRI R
DX BE - sitcRL LR 77 75 Ja) 0 A B 5 DA o A 42 Sk

BE4TE: HERHESETR (20010DFR50010) T 577 [ br#kE 4 7B %1 (2011GZ0051)
PEFE R T30 1989—), B i L AF5T Ak . EEMNF 48 148 T2 BB A0 45 7 i i B 9%

E-mail: dingwenbing1989(@126. com

SIRE A EEZR959—) 5 b BB, EENH G JE R E T2 AT . E-mail: ygtong@126. com

0203003-1



H |

5 J5E o R R /N R R o X B e 4 Sk i
MEZEERZ D BOGRAE RSP IR e
PR JR IR A S DR Sk Y ARG i X AR T A
AR Sk iR

R 26 T 86 5 4 WO IR 19 8 KER 4R 1 Xt
AZ31 Rl AZ61 B 5 4 1 OW A1 2L BL AR PE BE 1Y BF
FEO LM T AZIND B A WO IR HE I BIE SIS AR
AN S FEAEDO R O £F WOk 4R #E AT AZ91D
B MO R U8 BT T HCK I B AL A,
BB IR AN EAT T RN S AZ91D BE S A R WOL IR B
R BETE T8 4 AR OB AR i B R i S AT
HAALPIRHOAR . Marya %15 T Nd: YAG #0t
WX AZIID BEA AT TR PR THOL L2
RO Sk O AL 2L 2T

UTAEOR AZ91D B 7E K se i i A1) 4 7
R G 7 2 5 vy it J3E 2 AR A R 45 4 e R D B
s PR RFAZAT R BT 5 AT LA O AR WA 4 AL B e
8% T I ASON AZIID BI85 @t 1T #0L
PR, BIF T4k 9 RO A LR g 22 PR RE

2 W EA R 5
WA RN AZIID 2R & bt - A 7 o)

mFE 1 P, RS2 60 mm X 60 mmX 6, 3 mm,
R PSP 4 Sk AN INSECTEAR 22, 3R 8 AR i A
P TR A XS TE IR o AR 5 1) T RO R AL R e
SR PR WA AR 7 LR B R B L AR AR 99. 99 %0
R AR R R P AR O R B 2y 0. 2 mm,
DA 25 B3 08 432 T S04 J2= RR T 2 I 5 45 80 22 Rl 35 B
AR P 0 P 2 S LR i P [ 5 R S X
BEI BN T 0.2 mm, 5 S50 - #O6TR
3500 W, 5458 i o 2.5 m/min, B #5 l +2 mm,
TN 10 L/ min, W By 507,

F 1 AZ9ID Ak sy O & 43 50 70)
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