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Fabrication and corrosion properties of
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Abstract: The MgO/Mg biocomposite materials containing 5%, 10% and 20% (mass fraction) MgO as reinforcement
phase were fabricated by powder metallurgy and hot press sintering process. Pure Mg specimen was made following the
same procedure and used as control experiment. Their microstructures were characterized by XRD and SEM. The
corrosion biodegradable properties of MgO/Mg biocomposite materials with different MgO contents were studied in the
simulated body fluid (SBF) by weight loss test and electrochemical measurements including potentiodynamic
polarization and electrochemical impedance spectra (EIS). The results show that the MgO/Mg composite materials share
the same corrosion mechanism with pure Mg metal. The uniform and consecutive dispersion of MgO in Mg matrix plays
an important role in the improvement of corrosion resistance of composite materials. The corrosion resistance increases
with the increase of MgO addition. The MgO/Mg composite material with 20% MgO exhibits the best enhanced
corrosion resistance.
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Table 1 Materials and their compositions

Sample No. Matierial w(Mg)% w(MgO)%
@ Pure Mg 100 0
® MMC 95 5
® MMC 90 10
@ MMC 80 20

1.2 KEEMH

B RFEAR VT 80072 20007 4 ARV ANHT B
H 0.3 pm BN IS, ALK W
Wi, £ B K AT 10 min J5 TR E, 2R
il 2 TR S B ATR I AR R L 1:20, ¥ NS AT 540
PATBLAA) B8 TR (REBLAB P 4 e o ™) NaCl 8.0 g/L,
KCI 0.4 g/L, CaCl, 0.14 g/L, NaHCO; 0.35 g/L,
D-C¢HqO5 0.35 g/L, MgSO,7H,0 0.2 g/L, KH,PO, 0.1
g/L F11 Na,HPO,-12H,0 0.06 g/L. H] 0.05 mol/L #i HCI
FI(CH,OH);CNH, #§7% pH {2} 7.2~7.4 Z W), {R¥F
(37+1) CIHiR, 28 5d. 24 h FHHi e SBF .
B 12 h BUHAE SRR S — IR B FE A S 15 20%4% R A
1% B AR IR 5 min, EFRERIVIRNIE
W=, SR IG5 AE TN R FTPDRS Hh 8 A 10 min,
iR TEEAE 1710000 B HL R ERRE). EELLE
A BRGRERRE S AT 3 4PAT IR .
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Hidl, A AR . ST r AR, A S i
N A A 1), et — R TR IR M0 5%
£, LW 1 em® WIEEIF O, PRUEFE ST AT Lo
S e, S RIns L, 4
P AT TR RCG F BH 2 o 430 F Ak 22 AR IS 7E.(37+0.5)
C BRI AT, R TFEE AT Eoep IAFAHXER
SEJG, AETFEE FAT F1F 47 200 mV DX Ja), DLFIHE8E 2
mV/s M MEFIRRAG EESE R 2k o FpAb 2 BRBT IR Y
BERTEE N 100 kHz %) 0.001 Hz , U5 5 e
10 mV [FIIE5Z)%.
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Fig.2 EBSD morphologies of specimens: (a) Pure Mg; (b) 5%MgO/Mg; (¢) 10%MgO/Mg; (d) 20%MgO/Mg
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Fig.3 SEM image of 10%MgO/Mg and EDS spactra: (a)
SEM image; (b) EDS of area 4; (c) EDS of area B
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Fig4  XRD patterns of samples: (a) Pure Mg; (b)
5%MgO/Mg; (¢) 10%MgO/Mg; (d) 20%MgO/Mg
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Fig.7 TAFEL curve of samples: (a) Pure Mg; (b) 5%MgO/Mg;

(c) 10%MgO/Mg; (d) 20%MgO/Mg
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Table 2 Chemical data of MgO/Mg biocomposite materials
soaked in SBF

Sample Peor/ V' Jeond(WAcm ?)  MPY/(mm-a )

Pure Mg -1.526 549.2 12.35
5%MgO/Mg  —1.500 471.7 10.61
10%MgO/Mg  —1.487 231.9 5.21
20%MgO/Mg  —1.425 86.25 1.94
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Fig.8 Nyquist plots for MMCs in SBF
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