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Effects of Mg-9Sr master alloys with different states on as-cast
microstructure of AZ31 magnesium alloy
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Abstract: The effects of Mg-9Sr master alloys with different states on the as-cast microstructure of AZ31 magnesium
alloy were investigated. The results show that adding Mg-9Sr master alloys with different states (conventional as-cast,
rapid-solidified, solutionized and rolled) to AZ31 magnesium alloy can effectively refine the as-cast microstructure of the
alloy. The refinement efficiency of Mg-9Sr master alloy with rolled state is the best, followed by the solutionized,
conventional as-cast and rapid-solidified Mg-9Sr master alloys, respectively. After treated with the rolled Mg-9Sr master
alloy for 0.1%Sr and melt holding time of 80 min, the AZ31 magnesium alloy is found to obtain a minimum average
grain size of 62 pm.
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Fig.2 SEM images of Mg-9Sr master alloys at different states: (a) Conventional; (b) Solutionized; (c) Rolled; (d) Rapid-solidified
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Fig.4 Microstructures of AZ31 alloy treated with Mg-9Sr alloys with different states: (a) Conventional as-cast; (b) Solutionized

state; (c) Rolled state; (d ) Rapid-solidified state
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Fig.5 Macrostructures of AZ31 alloy treated with Mg-9Sr alloys with different states: (a) Without Sr addition; (b) Conventional
as-cast; (c) Solutionized state; (d) Rolled state; (e) Rapid-solidified state

240
A — Without Sr modification
B — Rolled Mg-9Sr alloy
200 C — Solutionized Mg-9Sr alloy
E 7 D — Conventional Mg-9Sr alloy
B E — Rapid-solidified Mg-9Sr alloy
@ 160 F
£
g
=0
& 1201
[
g
< 80t
N/
A B C D E
6 Mg-9Sr AZ31

Fig.6 Average grain size of AZ31 alloy treated by Mg-9Sr

alloys at different states
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Fig.7 DSC cooling curves of AZ31 alloy treated with Mg-9Sr alloys with different states: (a) Conventional as-cast; (b) Solutionized

state; (c) Rolled state; (d) Rapid-solidified state
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Table 1 EDS result of AZ31 alloy treated with conventional

as-cast Mg-9Sr master alloy

Mass fraction/%

Position
Mg Al Sr Mn Zn

A 67.74 16.16 8.26 0.65 7.19

B 85.60 9.54 - 4.86
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