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Fig.1 SEM images of porous 10HA+S-TCP (a), 20HA+S-TCP (b), 30HA+S-TCP (c), 40HA+S-TCP (d), and SOHA+S-TCP (e)
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Fig.3 Microstructures of cross section (a) and vertical section (b)

of the (SOHA+S-TCP)/Mg-3Zn composite

4 (HA+B-TCP)/Mg-3Zn E&F1EHK F I TE 5
Fig.4 Interface microstructures of (HA+S-TCP)/Mg-3Zn composites: (a) (10HA+S-TCP)/Mg-3Zn, (b) (20HA+S-TCP)/Mg-3Zn,
(c) 30HA+S-TCP)/Mg-3Zn, (d) (40HA+S-TCP)/Mg-3Zn, and (e) (SOHA+S-TCP)/Mg-3Zn
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Fig.5 Interface image (a) and EDS maps of Ca (b), O (c), P (d), Mg (e), and Zn (f) between HA+S-TCP scaffold and Mg-3Zn alloy
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Fig.6 XRD patterns of Mg-3Zn alloy and composites
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Table 2 Electrochemical parameters obtained from
250 Mg-3Zn alloy potentiodynamic polarization curves in Fig.8

o0k (OHATZACH M ez Material Low/tA-cm?  Eeon/V vs. SCE
& L Mg-3Zn 208.32 -1.79
= 150 oo HATg TGP (10HA+B-TCP)/Mg-3Zn 202.61 -1.70
é 100 | (20HA+B-TCP)/Mg-3Zn 209.61 -1.69
2 L (30HA+B-TCP)/Mg-3Zn 172.52 —-1.65
50 (40HA+B-TCP)/Mg-3Zn 107.16 -1.67
g 5 ‘S?ra};,é‘) fs 0 (50HA+A-TCP)/Mg-3Zn 200.74 ~1.69
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Fig.7 Compressive stress-strain curves of the Mg-3Zn alloy and

the (40HA+4-TCP)/Mg-3Zn composites
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Table 1 Compressive strength of the Mg-3Zn alloy and
the (HA+p-TCP)/Mg-3Zn composites

Material Compressive strength/MPa

Mg-3Zn 260
(10HA+4-TCP)/Mg-3Zn 115
(20HA+S-TCP)/Mg-3Zn 165
(30HA+S-TCP)/Mg-3Zn 196
(40HA+S-TCP)/Mg-3Zn 186
(50HA+S-TCP)/Mg-3Zn 184
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Fig.8 Potentiodynamic polarization curves of Mg-3Zn alloy and
composites (a: (I0HA+S-TCP)/Mg-3Zn, b: (20HA+B-TCP)/
Mg-3Zn, c: (30HA+B-TCP)/Mg-3Zn, d: (40HA+B-TCP)/
Mg-3Zn, and e: (S0HA+S-TCP)/Mg-3Zn)
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and its composites at different time
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Fig.10 Morphologies of Mg-3Zn alloy and its composites after 1 and 7 d of immersion in SBF solution
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Microstructure and Properties of Interpenetrating (HA+S-TCP)/Mg-3Zn
Composites Fabricated by Suction Casting

Wang Xiang', Nie Qidong', Li Jingtao', Ma Xuliang?, Li Xinlin'
(1. Key Laboratory of Superlight Material and Surface Technology, Ministry of Education,
Harbin Engineering University, Harbin 150001, China)
(2. Harbin University of Science and Technology, Harbin 150080, China)

Abstract: The interpenetrating (HA+S-TCP)/Mg-3Zn composites were fabricated by infiltrating Mg-3Zn alloy into porous HA+S-TCP
with different HA contents using suction casting technique, and the microstructure, mechanical properties and corrosion behavior of the
composites were evaluated. Results show that the molten Mg-3Zn alloy not only infiltrates into the pores but also infiltrates into the struts
of the porous HA+S-TCP scaffold to form a compact composite. The Mg-3Zn alloy is in close contact with the HA+4-TCP scatfold, and no
reaction layer can be found. The compressive strength of the (HA+5-TCP)/Mg-3Zn composites with different HA content is 115~196 MPa,
which is about 350-fold higher than that of the original porous HA+S-TCP scaffold and accounts for 44%~75% of the strength of the
Mg-3Zn bulk alloy. The corrosion resistance of the composites is better than that of the Mg-3Zn bulk alloy, and the mechanical properties
and corrosion behavior of the composites can be controlled by the HA/S-TCP ratio.

Key words: (HA+4-TCP)/Mg-3Zn composites; suction casting; microstructure; corrosion behavior
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