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Effect of reciprocating extrusion process on
microstructure evolution of Mg-5Sn-1.5Al-1Zn-1Si magnesium alloy
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Abstract: The effects of extrusion temperature, extrusion speed and extrusion passes on microstructure of the as-cast
Mg-5Sn-1.5A1-1Zn-1Si magnesium alloy were studied. The results indicate that the uniformity of alloy microstructure
increases firstly, and then reduces with the increase of extrusion temperature. When temperature is lower, the dynamic
recrystallization is slow and the grain sizes are uneven; when the temperature is higher, the dynamic recrystallization
process is accelerating and grains are coarse. With the increase of extrusion speed, the grain size decreases firstly and
then increases, a slower or faster extrusion speed will cause inhomogeneous distribution of the microstructure. When the
extrusion speed is slower, the secondary recrystallization processes occur easily, while the faster extrusion speed causes
insufficiency of recrystallization process. With the increase of extrusion passes, the microstructure uniformity improves
gradually and the grain size decreases firstly and then increases. After reciprocating extrusion (REX) for more than 7
passes, the refining effect becomes weaken and large grains appear in the microstructure again, and the dislocation
configuration transforms from dislocation walls to dislocation cells.
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Fig. 1 Microstructures of reciprocating extruded Mg-5Sn-
1.5A1-1Zn-1Si alloys at different temperatures: (a) 320 C;
(b) 340 C; (c) 360 'C
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Fig. 2 SEM image of reciprocating extruded Mg-5Sn-1.5Al-
1Zn-1Si magnesium alloy
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Fig. 3 Subgrain microstructure of reciprocating extruded
Mg-5Sn-1.5A1-1Zn-1Si alloy
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Fig. 4 Microstructures of reciprocating extruded Mg-5Sn-
1.5A1-1Zn-1Si alloy at different extrusion speeds: (a) 3 mm/
min; (b) 5 mm/min; (¢) 7 mm/min
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Fig. 5 SEM image of Mg-5Sn-1.5A1-1Zn-1Si alloy at rapid

extrusion speed
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Fig. 6 TEM image of Mg-5Sn-1.5A1-1Zn-1Si alloy at rapid

extrusion speed
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Fig. 7 Microstructures of REXed Mg-5Sn-
1.5A1-1Zn-1Si alloy at different passes: (a) 1

passes; (b) 3 passes; (¢) 5 passes; (d) 7 passes;
(e) 9 passes
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Fig. 8 Dislocation structures of Mg-5Sn-1.5Al-1Zn-1Si

reciprocating extruded alloys: (a) 7 passes; (b) 9 passes
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Fig. 9 TEM image of reciprocating extruded Mg-5Sn-1.5Al-
1Zn-1Si alloy after 7 passes
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