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£1 SLM HE Mg-Zn-Gd & T35 #
Table 1 Process parameters of Mg-Zn-Gd alloy formed by

SLM
Scanning Scanning Layer
Laser power/W speed/mm s space/um  thickness/um
90 300 60 50

F2 BRAKRALF AR

Table 2 Chemical composition of SBF solution (L™)

Ultra-pure water/mL NaCl/g NaHCOs/g KCl/g K;HPO, 3H,0/g
750 7.996 0.350 0.224 0.228
MgCl, 6H,0/g (1 kmol/m® HCl/mL CaCl,/g Na,S0./g (CH,OH)3CNH,/g
0.305 40 0.278 0.071 6.057
F 3 Mg-1Zn-xGd §&EZB 12h KEFR
Table 3 Mass loss of Mg-1Zn-xGd alloys after soaking for 72 h
Identification Mg-1Zn Mg-1Zn-0.25Gd Mg-1Zn-0.5Gd Mg-1Zn-1Gd Mg-1Zn-2Gd
Mass/g 0.5504 0.5882 0.5482 0.5386 0.5278
Mass loss/g 0.2523 0.1609 0.1386 0.1563 0.3217
rate')”nfgsc'r‘:f.i & 25.872 16.527 14.933 16.131 33.102
2 LR «. 35|
(\"Q —e— Mg-1Zn-0.25Gd
2.1 Mg-Zn-Gd RE& & HEMEE § %0 _— Eggzggd
Mg-1Zn-xGd(x=0, 0.25, 0.5, 1, 2) & & 7F 1 {5k 5%
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W fif o % e 18l 14.933 mg em™ ™, AL Mg-1Zn &4
WGz 42.3%. 4 Gd THRININEREIT 0.5%)5, 6%

1‘2 2.4 4‘8 7‘2
Soaking Time/h
K1 Mg-1Zn-xGd & < i il 2 5 R0 I 7] 5 42 40 0% &
Fig.1 Variations of corrosion rate with soaking time of
Mg-1Zn-xGd alloys
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Fig.2 Mass loss rate of Mg-1Zn-xGd alloys after corrosion for 72 h
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Fig.3 Variations of pH value of SBF solution with soaking time
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Fig.4 Macroscopic corrosion morphologies of Mg-1Zn-xGd alloys
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THB KA 2 7E — 8 R T IR A 4 10 S Tl e L 5
WA R RTINS 2 HARER A R R, R
v R 4E A T BEAS B BT BE 4 0 BE A 4 10 e 2R 08 AR
LM U0, DR I R A T R R ST 5 ki X
KRNI .

ER I R Mg-Zn-Gd & 4 % T 1776 /NS
fL, MRS TRV BEAFLIR . B9 N SLM pi A
BASmERESAIES.



6 ¥ Je%E: Fi 1 Gd Xt SLM A F Mg-Zn-Gd & 41 il g (1) 2 i « 2171 -

x=0.25

0.5

<

1.0

X

2.0

X

5 Mg-1Zn-xGd & & LI ik 5

Fig.5 Microscopic corrosion morphologies of Mg-1Zn-xGd alloys
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B 6 Mg-1Zn-0.5Gd &4 SEM 5t
Fig.6 SEM morphologies of Mg-12Zn-0.5Gd alloy

Element wl% at%
Mg 67.91 92.99
Zn 0.71 0.37
Gd 31.38 6.64

B 7 Mg-1Zn-0.5Gd &4 SEM & 1 K EDS 4 #1455
Fig.7 SEM image and EDS analysis result of Mg-1Zn-0.5Gd alloy

10 1/nm

b

K 8 Mg-1Zn-xGd &4 1) TEM & J2 s 1 ki SAED 6k
Fig.8 TEM images and MgsGd particle SAED pattern of Mg-1Zn-xGd alloys: (a, b) 0.5%Gd and (c, d) 2%Gd
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Fig.9 Surface porosity of SLM magnesium alloy
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Effect of Gd Element on Corrosion Rate of SLM Formed Medical Magnesium Alloy

Yang Guang®, Wang Congwei', Wang Congyu', Wang Jinye®, Liu Dazhi?
(1. Hebei University of Science & Technology, Shijiazhuang 050018, China)
(2. Tangshan Weihao Magnesium Powder Co., Ltd, Tangshan 064406, China)

Abstract: Magnesium alloy is an ideal bone implant material with high specific strength and good biocompatibility. Due to the limitation
of rapid degradation rate of magnesium alloy in clinical application, it can be alloyed and corrosion resistance can be improved by
selective laser melting (SLM). Mg-1Zn-xGd (x=0, 0.25, 0.5, 1, 2, wt%) alloy was formed by SLM, and the average corrosion rate of
magnesium alloy soaked in simulated body fluid for 72 h was tested. The corrosion mechanism was analyzed by SEM, EDS and TEM. The
results show that Gd content has a significant effect on the corrosion rate of magnesium alloy, and the degradation rate of magnesium alloy
decreases first and then increases with the addition of Owt%~2wt% Gd, and the magnesium alloy has the best corrosion resistance with the
addition of 0.5wt% Gd. The surface passivation film produced by the corrosion reaction can slow down the corrosion process to a certain
extent, and the MgsGd phase precipitated along the grain boundary increases after the addition of excessive Gd, resulting in intensified
corrosion of magnesium alloy.

Key words: rare earth Mg alloys; corrosion resistance; degradation rate; microstructure
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