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Research status on microstructure and mechanical properties of
magnesium alloys containing strontium
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(National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400030, China)

Abstract: Sr is a very potential alloying and/or micro-alloying element for magnesium alloys. The investigations about
the effects of Sr addition on the microstructure and properties of magnesium alloys and the development of new type
Sr-containing magnesium alloys have attracted an increasing interest. Recently, the work was focused on the grain
refinement and the improvement of second phases in magnesium alloys by addition of strontium. The latest research
status about the effects of Sr addition on the microstructure of magnesium alloys and the development of new type
magnesium alloys containing Sr were reviewed, and the existing problems were discussed. The research work shows that
the microstructure and composition of the master alloys containing Sr have obvious influence on the grain refinement of
magnesium alloys caused by addition of strontium.
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Fig.2 Grain refinement of Sr-containing Mg-3.8Zn-2.2Ca magnesium alloy?: (a), (c) Mg-3.8Zn-2.2Ca alloy; (b), (d)
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Fig.3 Grain refinement of Sr-containing Mg-3Ce-1.2Mn-1Zn magnesium alloy™: (a), (c) Mg-3Ce-1.2Mn-1Zn alloy; (b), (d)
Mg-3Ce-1.2Mn-1Zn-0.1Sr alloy
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Table 1 Effects of state of Al-10Sr master alloy on grain

refinement of AZ31 magnesium alloym]

Type of commercial Melt holding Average grain
Al-10Sr alloy time/min size/pm
Untreated 60 111
Solutionized 60 103
Rolled 60 91
Remelted 60 68
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Fig.7 Microstructures of Al-10Sr master alloys at different states?”: (a) Original extrusion state; (b) Solutionized state; (c) Rolled

state; (d) Remelting rapid solidification state
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Fig.8 Microstructures of Mg-10Sr master alloys with different states®: (a) Conventional casting state; (b) Rolled state;
(c) Solutionized state; (d) Rapid solidification state
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Fig.9 Effects of Sr addition on morphology of Mg,Si phase in AZ61-0.7Si magnesium alloy™®'!: (a) Without adding Sr; (b) 0.3%Sr;
(c) 0.6%Sr; (d) 0.9%Sr
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Fig.10 Refinement of primary CaMgSn phase in Sr-containing Mg-3Sn-2Ca magnesium alloy”®: (a) Mg-3Sn-2Ca alloy;

(b) Mg-3Sn-2Ca-0.1Sr alloy
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Effect of Sr addition on alloying phases in AZ31 magnesium alloy®”: (a) AZ31 alloy; (b) AZ31+0.3Sr alloy;
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Table 2 Compositions and tensile properties for part new type Mg-Al-Sr based alloyst*

All w/% Tensile property
0
Y Al Sr Mn Ca Mg 09,/MPa o/MPa % Temperature/ C
125 194 6.0 RT
AJ50X 5 0.5 0.2-0.3 - Bal.
88 108 4.6 175
145 202 4 RT
AJ52X 5 2.0 0.2-0.3 - Bal.
103 148 15 175
140 232 7 RT
AJ62X 6 2.4 0.2-0.3 - Bal.
106 144 21 175
98 143 1.6 RT
AJC411 3842 0.8-12 03-05 0.8-1.2 Bal.
86 120 2.1 175
114 161 5.1 RT
Al42 4 2 0.3 - Bal.
97 136 9.8 175
88 131 1.2 RT
AJC421 4 2 0.3 1 Bal.
91 122 1.6 175
101 134 1.3 RT
AJC511 48-52 0812 03-05 0.8-1.2 Bal.
87 124 2.7 175
104 140 2.2 RT
AJC611 5.8-6.2 0.8-1.2 03-05 0.8-1.2 Bal.
95 133 3.1 175
112 152 3.0 RT
AJC711 6.8-7.2 0.8-1.2 03-05 0.8-1.2 Bal.
92 138 4.9 175
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Fig.12 Microstructures of die casting Mg-Al-Sr alloyst'): (a) Mg-5Al-1Sr; (b) Mg-6Al-1.6Sr; (c) Mg-5A1-2Sr; (d) Mg-6Al-2Sr
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