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Effect of Hot Extrusion and Pulse Current on the Microstructure and
Mechanical Properties of AZ91 Magnesium Alloy and Its Composites
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Abstract: To investigate the effect of SiC, on the evolution of the microstructure and properties of an AZ91 magnesium
alloy during electric pulse treatment (EPT), a SiC,/AZ91 composite was prepared by adding 1% (volume fraction) micron
SiC, to an AZ91 magnesium alloy. The microstructure of the AZ91 alloy and SiC,/AZ91 composite was refined by low
temperature extrusion and electric pulse treatment. The microstructure evolution was analysed by optical microscope. The
mechanical properties of the alloys and composites were tested at room temperature. The results show that the composite
with reinforced phase particles has a greater dislocation density and greater deformation storage energy after extrusion
compared with AZ91 alloy, thus promoting static recrystallization during electric pulse treatment. The yield strength and
tensile strength of the AZ91 alloy and composite after pulse treatment are 320 and 450 MPa, and 380 and 454 MPa,
respectively. Due to the stress concentration at the interface between the SiC, and the magnesium matrix, the tensile
strength of the composite lightly increases.
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Tab.1 Electrical pulse processing parameters of different samples

Sample number  Frequency/Hz Duration/ps Current density/(A-m?) Duty ratio Processing time/min Average temperature/K

1 100 40 3.2x10° 0.004 20 377
2 100 50 3.2x10° 0.005 5 433
3 100 50 3.2x10° 0.005 15 423
AZ91
4 100 60 3.2x10° 0.006 3 476
5 100 60 3.2x10° 0.006 5 468
6 100 60 3.2x10° 0.006 10 466
7 100 40 3.2x10° 0.004 5 378
1%-10 pm
8 100 40 3.2x10° 0.004 10 369
SiC/AZ91
9 100 40 3.2x10° 0.004 15 365
(volume
fraction) 10 100 40 3.2x10° 0.004 20 363
Taction
11 100 60 3.2x10° 0.006 10 478
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R
Fig.1 Microstructure of the as-cast and as-solutioned samples: (a) as-cast AZ91 alloy, (b) as-cast SiC/AZ91 composite,
(c) as-solutioned AZ91 alloy, (d) as-solutioned SiC,/AZ91 composite
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Fig.2 OM images of the as-extruded and as-EPTed samples: (a) as-extruded AZ91 alloy, (b~c) as-EPTed AZ91 alloys, (d) as-extruded
SiC/AZ91 composite, (e~f) as-EPTed SiC/AZ91 composites
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Fig.3 OM images of the samples treated by EPT with different parameters: (a~c) AZ91 alloy, (d~f) SiC/AZ91 composites
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Fig.4 Mechanical properties of the AZ91 alloy and SiC/AZ91
composite in different states
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