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Fig.1 SEM image (a) and EDS elemental mappings (b—f) of the mixed powder
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Table 1 Chemical composition of the mixed powder and melting

point and boiling point of each element

Element Mg Y Sm Zn Zr (0]

Content/wt% 8530 3.62 3.15 1.79  1.04 5.10
Melting point/°C 650 1522 1072 419 1852

Boiling point/°C 1090 3338 1791 907 4377

Scanner system , HH OGO 1060~1080 nm, HOE )
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i, 4 0 X, 2571 96 FE 3 mm, 2 8] & /1 R 67°, FTENJE
B ZK61, WA S5 A8 A, 81 A B 4208 1 mm, R
<100 uL/L, $T BB AT 5 28 &3 )2 43 3 I, B PR
fE200 °C, BARIIFTEN SN 2. HARBOE A R
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Table 2 SLM process parameters

Parameter Value
Laser power/W 20, 40, 60, 80, 100
Scanning speed/mm-s’ 300
Powder layer thickness/pm 20
Hatch spacing/pm 80
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Fig.2 OM images of single melt-track under different laser powers with scanning speed of 300 mm/s: (a) 20 W; (b) 40 W; (c) 60 W; (d) 80 W;
(e) 100 W
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Fig.3 SEM images of single melt-track molten pool under different laser powers with scanning speed of 300 mm/s: (a) 20 W; (b) 40 W; (¢) 60 W;

(d) 80 W; (e) 100 W

TR AR R EGE AL, KT N 100 W, fE &
B A F 208.3 J/mm?’ B, 48t R A THT B Vs b HL A HH ELAR
21910 pm R TES AL

T 4 [ L HE EILAN R 1D D DR AT e A < o K R
FE U LT & B R RS 2 0 T i T,
R ST 5 A i B 22 R JE SRS & 3K T )
TREEAN G BE , XA B TV JRR IR 3N B B T4 T BRI A2 1)
PRI AN, SRS Bk 2 v B R A It o T T A
JEAAL,

B 4 AN RO Th 2R J i R T 9 P R R 5 L
B H R BLE B 20 WO E] 100 WA i 1 7R B R
54.13 um I E] 136.35 pm, 4457t 1) %6 B 1 197.03 pm 3
INEI277.1 pm, LI BEE O DR 0, K570 R LA
Wi 5 AL 2 G o A PR R B LG D) AL 20 W) 0.27 3
TnE] 100 W B [ 0.53 , £ 40~80 W 2 [AIH, k5 th (1)1 55 L
E—/MEE(E0.35 L FiFE.

AR A T A A A 2 X 43, o A Tt VR 5 L I 5 N
(0.5) 1y ) W Jes iy 45 A4 J7 X B AL (N>0.5) 38 2 4% 7
(N<O0.5 A" AHRHE, BR T 100 W IHE it A 8 F LA
B, HAb S SR 3 A SR, RUME SRS B
MIRE R A K, AL SR s R R A K B
RE 52 FE I 00, 5 =2 3 JE XL 1) A0 3L 20 A5 s it o i A
e, 28RN 3 T R 2 U I R T, IRIR ER
3.3 SLME{IA & Mg-Y-Sm-Zn-Zr RAX BT ZE

BOCTh R R HGEE & SLM T2 33 2 Wi E %
ZH. WOCTh R AR L A R A 2 0] iR E % A

350 1.00
[ |Depth
300 + I Width
£ 2s0f 0.75 g
= 3
2 200t e
= =
z 0.50 2
z
2 150} e
E B
R 0258
50
0 0.00

20 40 60 80 100
Laser Power/W

4 JEM AR FE L 5 FEFIVR B8 EL
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Fig.6 Surface morphologies of bulk samples under different laser powers with scanning speed of 300 mm/s: (a) 20 W; (b) 40 W; (c) 60 W;
(d) 80 W; (e) 100 W
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Fig.9 SEM image (a) and corresponding line scan results (b—g) of grain boundary of in-situ alloyed samples
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In-situ Alloying Forming Process of Mg-Y-Sm-Zn-Zr Alloy

Dong Guowen, Wang Wenli, Zhao Di, Li Haoyang
(College of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: In-situ alloying employs compositional design to mix commercially available powders in specific ratios as feedstock for fabricating
alloy components by selective laser melting (SLM), potentially addressing challenges in preparation of pre-alloyed powder. Melt-track and bulk
samples of multi-component rare-earth Mg-3.4Y-3.6Sm-2.6Zn-0.8Zr magnesium alloy were fabricated by SLM in-situ alloying method using Mg,
Y, Sm, Zn, and Zr commercial powders as raw materials. The formability, relative density, surface morphology, microstructure and microhardness
of the samples under different process parameters were investigated and compared with those of the pre-alloyed powder formed samples. The
results show that single melt-track can obtain a stable and smooth melt-track at a laser power of 80 W, and the melt pool is in conduction mode.
The bulk sample has the maximum relative density of 98.71% at a laser power of 80 W, and a scanning speed of 300 mm/s, with the fewest pores
and unmelted particles and a microhardness of 98.97 HV. The phase composition of the in-situ alloyed samples is composed of Mg matrix, Y-Zr-O
rare-earth oxides, and eutectic phase (Mg,Zn),(Y,Sm), and the microstructures are mostly fine equiaxed grains.

Key words: rare-earth magnesium alloys; in-situ alloying; formability; single melt-track; relative density
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