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Abstract: The effects of alloy composition on the microstructure and properties of Mg-Sr-Ag-La alloys and evolution rule
were investigated. The results show that the microstructure of as-cast Mg-Sr-Ag-La alloy is characterized by typical
grey-white «-Mg matrix dendrite and the irregular shape of the second phase, including Mg,,Sr,, Mg,;La, and AgMg,, which
are distributed in the grain boundary and dendrite interstice. The as-cast and as-extruded Mg-4Sr-2Ag-6La alloys have the
highest hardness of 83.9 HV; and 106.7 HV, respectively. The strength index of Mg-Sr-Ag-La alloy extruded bar can reach
the property index of human bone. With the increase of La content, the tensile strength of Mg-4Sr-2Ag-6La alloy is the
highest, up to 344.5 MPa. For Mg-Sr-Ag-La alloys, the corrosion resistance of Mg matrix can be enhanced by adding
appropriate alloying elements. The self-corrosion potential of Mg-4Sr-2Ag-6La alloy is the highest, the self-corrosion
potential of Mg-4Sr-4Ag-2La alloy is higher, the current density is lower and the corrosion rate is lower.
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Fig.1 Microstructure of as-cast Mg-Sr-Ag-La alloy
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LIS, 2 e = Tab.1 Tensile properties of as—extrusion Mg-Sr-Ag-La
Mg-4Sr-4Ag-6La alloy
52 - » - Rm/MPa Rp/MPa 8(%)
R 'Mdg te 4 @ | Mg-4Sr-2Ag-2La 317.8 310.6 3.7
" T Mg-4Sr-3Ag-6La Mg-4Sr-2Ag-4La 300.2 286.4 35
§ vt ﬁ 3. a8 : Mg-4Sr-2Ag-6La 3445 340.5 43
L i . g-45r-2Ag-6Lal Mg-4Sr-3Ag-2La 297.1 2524 6.3
20 30 40 50 60 70 80
20/¢°) Mg-4Sr-3Ag-4La 3174 267.5 5.6
K3 EE Mg-Sr-Ag-La &4 XRD 4 #7 45 4 Mg-4Sr-3Ag-6La 299.9 260.2 6.1
Fig.3 XRD spectrum analysis results of as-cast Mg-Sr-Ag-La Mg-4Sr-4Ag-2La 2844 226.0 438
alloy Mg-4Sr-4Ag-4La 317.7 278.8 3.1
5. — = 2 - 4 A Mg-4Sr-4Ag-6L 301.6 271.8 42
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Tab.2 Simulation data of the polarization curve of
different composition as—cast Mg—Sr—Ag-La alloys in
3.5% NaCl solution

" & ok o S Icorrx107* Ecorr

/mm-a’ /A-cm? /V-em?
Mg-4Sr-2Ag-2La 24.836 114.82 -1.5173
Mg-4Sr-2Ag-4La 67.840 318.35 -1.502 7
Mg-4Sr-2Ag-6La 21.255 101.29 -1.406 8
Mg-4Sr-3Ag-2La 21.801 101.65 -1.518 8
Mg-4Sr-3Ag-4La 51.884 245.65 -1.5272
Mg-4Sr-3Ag-6La 9.1019E-11 4.3767E-10 -2.046 5
Mg-4Sr-4Ag-2La 16.204E-4 7.6229E-3 -1.1153
Mg-4Sr-4Ag-4La 4.8878E-6 2.3351E-5 -1.711 0
Mg-4Sr-4Ag-6La 22.940 111.32 -1.5319
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Fig.6 Electrochemical impedance spectra and equivalent
simulation circuit of as-cast Mg-Sr-Ag-La alloys with different
compositions in 3.5% NaCl solution
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Tab.3 AC impedance spectroscopy simulation data of
different composition as—cast Mg-Sr—Ag-La alloys in
3.5% NaCl solution

Rl Rs/C)-cm? Rp/Q)-cm? Cx10*/F-cm?
Mg-4Sr-2Ag-2La 3.840 23.42 7.053 2
Mg-4Sr-2Ag-4La 4.469 25.03 7.9550
Mg-4Sr-2Ag-6La 2.595 6.187 36.109 0
Mg-4Sr-3Ag-2La 1.460 9.517 19.449 0
Mg-4Sr-3Ag-4La 4.137 24.11 6.758 2
Mg-4Sr-3Ag-6La 3.950 45.83 6.2743
Mg-4Sr-4Ag-2La 4.547 59.77 4.5747
Mg-4Sr-4Ag-4La 4324 24.65 8.743 4
Mg-4Sr-4Ag-6La 4.546 28.12 8.8225
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