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human body fluid in ion concentration mmol-L"

I Na~ K° Ca™ Mg” HCO; CI° HPO; SO;
YNNI 1420 50 25 15 27.0 1030 1.0 05
Hank'sBEPMAR 1420 50 25 15 42 1478 1.0 05
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Fig. 1 Optical microscope photos showing grain size of as-cast, homogenized and extruded Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys after corrosion
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Fig. 2 SEM microstructures and energy spectrum of as-cast, homogenized and extruded Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys

R2 HBE. WAL ESRFIESMg-2Zn-0.28r-0.6Zr-1Nd R3 FHEMg-2Zn-0.28r-0.6Zr- INdSEE &R
HASHEDSEEIEER TEMEEILE5 R
Table 2 EDS spectrum results of as-cast, homogenized and Table 3 TEM energy spectrum results of as-cast
xtruded Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys at% Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloy  at%
WiH Mg Zn Sr Nd M Mg Zn Sr Nd
A 80.65 12.68 1.45 5.21 A 74.97 15.29 9.23 0.54
Yok 80.62 12.47 1.37 5.54 B 56.52 32.93 0.33 10.22

BES 80.19 13.54 0 6.27
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Fig. 3 TEM microstructure of as-cast Mg-2Zn-0.2Sr-0.6Zr-1Nd
magnesium alloy
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Fig. 4 Stress-strain curves of as-cast, homogenized and extruded
Mg-27n-0.28r-0.6Zr-1Nd magnesium alloys at room temperature tensile
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Fig. 5 PH values of as-cast, homogenized and extruded
Mg-27n-0.2Sr-0.6Zr-1Nd magnesium alloys changes with time
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0.6Zr-INMEBEBMRE, JLUEE, %5 HIK
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EESHIN1.67 mm/a, 1.23 mm/aF0.39 mm/a, FHFES
EESRERMEERK, WEMMEERE, HF5E
BEAERMERERS, MEEEERE; HINS
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X=MEENMMEEEN: FESBHINSHES.
XE5pHZLIR AR AR I8 18 B AU (R R 2 2
—HH,

E9NES. WOUSRETESME-2Zn-0.2S1-
0.6Zr-INd#: B Hank siEHUAE 12810 KEES
SMEREASR, BERNEMRFYEDSOITERIES,
AEmENEaEERE, TNRIFRRBHR=IRE

F4 B HEUSRIFESME-2Zn-0.25r-0.6Zr-1Nd$
BETE37 CHank'siA % TR ARL LB UFSH
Table 4 As-cast, homogenized and extruded Mg-2Zn-

0.2Sr-0.6Zr-1Nd magnesium alloys electrochemical
parameters of potentiodynamic polarization curve at
37 °C in Hank's solution

WiH E.on/V L./ (nA-cm™)

S -1.63 7.95
¥i54k -1.53 7.50

B -1.43 6.70

EBSE Founore

1E-9 1E-8 1E-7 1E-6 1E-5 1E-4 0.001 0.01
SRR TARE/(A - cm®)

Elo x5, WONSKEEEESMg-2Zn-0.28r-0.6Zr- INIEAE
£37 ‘CHank'si& /R FaIEB AR (U HALS
Fig. 6 Potential polarization curves of as-cast, homogenized and
extruded Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys in Hank's
solution at 37 °C
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Fig. 7 AC impedance spectra of as-cast, homogenized and extruded

Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys in Hank's solution
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Fig. 8 Corrosion rates of as-cast, homogenized and extruded
Mg-27Zn-0.2Sr-0.6Zr-1Nd magnesium alloys
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Fig. 9 SEM morphologies of corrosion products of as-cast, homogenized and extruded Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys and
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XESHMIREEARSERE: OESSEIR
REFERBIREEGHEILEMRIEE FIIHN;
QESEARPHNE_HRERSEERTMERR

x®5 HBE. HEAUSREIESMg-2Zn-0.2Sr-0.6Zr-1Nd
FEEENE M YEDSREILE R
Table S EDS energy spectrum results of corrosion
products of as-cast, homogenized and extruded
Mg-2Zn-0.2Sr-0.6Zr-1Nd magnesium alloys  at%

iH Mg Ca P 0
& 5.44 23.97 16.06 54.53
Beeas 4.42 32.43 19.57 43.57
S 6.00 22.94 17.18 53.88

EDS energy spectrum of corresponding area
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Microstructure, Mechanical Properties and Corrosion Resistance of Mg-
27n-0.2Sr-0.6Zr-1Nd Medical Degradable Magnesium Alloy

LIU Chun-ting, XU Yu-zhao, LI Jing-yuan, WEI Liang-yu
(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing Advanced Innovation
Center for Materials Genome Engineering, Beijing 100083, China)

Abstract:

The microstructure, mechanical properties and corrosion resistance of as-cast, homogenized and extruded
Mg-2Zn-0.2Sr-0.6Zr-1Nd alloys were studied and compared. The microstructure observation results show
that the grain size of the homogenized magnesium alloy was slightly reduced compared with the as-cast
alloy, and the grain size of the extruded magnesium alloy was the smallest compared with the as-cast and
homogenized alloys. The tensile test results at room temperature show that, compared with the as-cast
alloy, the homogenized magnesium alloy had a slight increase in yield strength and tensile strength, and
the elongation rate was greatly improved; at the same time, compared with the as-cast alloy, the extruded
magnesium alloy had a slight increase in elongation, and the yield strength and tensile strength were greatly
improved. In addition, the corrosion rates of the Mg-2Zn-0.2Sr-0.6Zr-1Nd alloys were obtained through the
Kokubo simulated body fluid immersion experiment. The corrosion rates of the as-cast, homogenized state and
extruded state alloys were 1.67 mm/a, 1.23 mm/a and 0.39 mm/a, respectively, indicating the extruded state
magnesium alloys have the most excellent corrosion resistance, which is mainly due to the grain refinement
and the disappearance of Mg,,Sr, phase.
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