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Fig.3 EDS composition analysis of MgesZn3oCas rod sample (@=4 mm): (a) dendrite phase (corresponding to zone A of Fig.2a) and (b)
gray phase (corresponding to zone B of Fig.2a)
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Fig.4 DSC curves of MgesZn30Cas. Sty (x=0, 0.5, 1.0, 1.5) amorphous rods (®=2 mm) with heating rate of 20 K/min: (a) 325~575 K
and (b) 575~775 K
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Table 1 Thermodynamic parameters of MgesZn3)Cas.Sr, (x=0, 0.5, 1.0, 1.5) amorphous rods ($=2 mm) in Fig.4
x T/K Ta/K Tw/K Ti/K AT/K Tre y AH/kJ-mol™ AG.J/kJ-mol
0 348.58 375.68 618.40 646.92 27.10 0.5388 0.3815 6.350 1.162
0.5 354.08 392.87 618.60 648.26 38.79 0.5462 0.3920 6.051 1.107
1.0 355.49 392.64 619.43 647.38 37.15 0.5491 0.3915 6.195 1.133
1.5 352.03 396.91 618.57 652.73 44.88 0.5393 0.3950 6.306 1.154
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Table 2 Atomic radius and mixing heats of alloy elements

AH™X/kJ-mol ™!

Atom radius difference/%

Element Mg A Ca S Radius/nm Mg 7o Ca S
Mg - -4 -6 —4 0.160 13.13 18.78 34.70
Zn —4 - 22 21 0.139 13.13 - 29.44 43.26
Ca -6 =22 - 1 0.197 18.78 29.44 - 19.59
Sr -4 =21 1 - 0.245 34.70 43.26 19.59
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Fig.5 Polarization curves of MgesZn3oCas.,Sr, (x=0,0.5,1.0,1.5) alloy rods in SBF solution: (a) ®=2 mm and (b) =4 mm

3 MgesZngCas.Sr(x=0, 0.5, 1.0, 1.5) S EHM B U FEHMSH

Table 3 Electrochemical parameters of Mg¢sZn3oCas.,Sr, (x=0, 0.5, 1.0, 1.5) rods

Alloy D=2 mm _ D=4 mm _
Ecor/V Leor/pA-cm Econ/V Leor/pA-cm
MggsZn3Cas -1.261 49.325 -1.310 209.898
MgssZnspCas sSro.s -1.230 40.093 -1.267 120.505
MgssZnspCas oSrio —-1.249 43.105 —-1.259 107.401
MgssZnsoCas sSri s -1.254 46.331 -1.292 155.242

Kl 6 MgesZnsoCas.Sry (x=0,0.5,1.0,1.5) % & B M4 (D=2 mm)7E SBF ¥ 58 12 h [F IR IHTE 3
Fig.6 Corrosion morphologies of MgesZnszoCas.,Sry (x=0,0.5,1.0,1.5) rod samples (=2 mm) in SBF solution for 12 h: (a) x=0,

(b) x=0.5, (¢) x=1.0, and (d) x=1.5
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Fig.7 Corrosion morphologies of MggsZn3oCas. S, (x=0, 0.5, 1.0, 1.5) rod samples (=4 mm) in SBF solution for 12 h: (a) x=0, (b)

x=0.5, (¢) x=1.0, and (d) x=1.5
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Effect of Sr Element on the Glass Forming Ability and Corrosion Properties of Bulk
Mg-Zn-Ca Alloys

Wang Jianli'*®, Wan Yin ', Zhu Meiling '**, Ma Zhijun '*~, Guo Yongchun '**, Yang Zhong '*~, Li Jianping '**
(1. Xi’an Technological University, Xi’an 710021, China)
(2. Shaanxi Engineering Research Center of Mg/Al Light Metallic Alloys and Composites, Xi’an 710021, China)
(3. Shaanxi Key Laboratory of Optoelectronic Functional Materials and Devices, Xi’an 710021, China)

Abstract: In order to improve the glass forming ability of Mg-Zn-Ca alloy, Mg-Zn-Ca-Sr alloy rod samples of =2 mm and ®=4 mm
with different Sr contents were prepared by a copper mould injection method. Effects of Sr addition on glass forming ability and
corrosion properties in simulated body fluids of Mg-Zn-Ca alloys were studied by X-ray diffraction, scanning electron microscopy,
differential scanning calorimeter and electrochemical test. The results show that with the increase of Sr content, the rod samples of @=2
mm are all in completely amorphous state. While the microstructure of rod samples of ®=4 mm are composed of amorphous phase and
crystalline (Mg and MgZn) phases. However, the volume fraction and particle size decrease with the increase of Sr content, which
indicate that the glass forming ability of Mg-Zn-Ca alloy is enhanced by Sr element addition. MgesZn3pCasSr alloy exhibits the highest
glass forming ability. The results of electrochemical test demonstrate that Sr-doped samples show more positive corrosion potential and
smaller corrosion current density, which suggest that the corrosion resistance is improved with the increase of Sr content. The corrosion
resistance of MggsZn3oCassSros alloy is the highest among the rod samples of @®=2 mm, while the corrosion resistance of
MgesZn;3pCasSr alloy is the best among the rod samples of =4 mm.
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