556 4% 4519

Wt 5 ot w1 o ik R

2019 4 10 A Laser & Optoelectronics Progress

i I B A Tl 1 B 4 < XY B SE BN B e B
AT, KKE, R4

N I 2E B T AR 24 e ioEn ey . Y195 JR 215021

ME BEoSMEHE R RAIS AR TERE MR T B S 50K B A5 38 R OB B S BoR i &k R
A5 4 4% 2 A G5 A PERE O BE 5 G AP I FTRE . AR SCIRAN A 40 T [ A 402 35 16 IO 1 B 3l B8 45 8 S 1Y
WEFET5 A IR AR 7O T Z S BOMR AR B2 B0 R AR ERAE L BRBE L L B A3 B4 52 W L DL S SO HE A i i
TETCR PR L I S 8L Jy 24 Pk RE R (B B8 0L )5 1 A WF S8 ISR . B B T 2B 4 B T 5 v A A Y () AR 2
L JF X ROk B BB G F 5 A0S FEAT R

X MR OB R BEE &5 3D ITEN

FESES  V261.8; TB31 XHARIRED A doi: 10.3788/LOP56.190006

Research Progress and Prospect of Laser Additive Manufacturing
Technique for Magnesium Alloy

Zhu Zhaoyu, Chen Changjun”, Zhang Min

Laser Processing Research Center, School of Mechanical and Electric Engineering,

Soochow University, Suzhow, Jiangsu 215021, China

Abstract Magnesium alloys are the lightest structural material; thus, their demand in the automotive, aerospace,
electronics, and medical fields has increased remarkably. The development of laser additive manufacturing technique
allows for the production of high-performance magnesium alloy parts with complex structures. In this paper, we
review the local and international manufacturing of magnesium alloys via laser additive manufacturing. The effects
of laser process parameters and powder material on surface morphology, spheroidization, defect, porosity, loss of
alloying elements, microstructure characteristics, mechanical properties, and numerical modeling are introduced.

The limitations and gaps in the researches on magnesium alloys are summarized herein. In addition, an overview of
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future research prospects and the applications of magnesium alloys are discussed.
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Table 1 Laser energy density and relative density of

magnesium alloy fabricated by laser additive

manufacturing technique

Magnesium Laser energy Relative
alloy density /(J » mm *) density /%
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Fig. 5 Microstructures of AZ91D magnesium alloy
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(d) microstructure of cross section of AZ91D alloy
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(a)(b) Mass fraction of Zn is 5.2% ; (¢)(d) mass fraction of Zn is 30%
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Fig. 9 Comparison of microhardness and Young's modulus of magnesium alloys fabricated by laser additive

manufacturing technique and conventional casting and forging™'”
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