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ABSTRACT Electromagnetic suspension casting is proposed, which combines the virtues of the
electromagnetic stirring and the suspension casting. The suspension parcels increase the thermal and
constitutional undercooling at the advance S/L interface. The electromagnetic stirring improves the
distribution uniformity of the suspension particles in melting alloy. The suspension casting of wrought
AZ61 magnesium alloy with different electromagnetic stirring time was investigated. The results show
that the finest grain size is obtained when the electromagnetic stirring time was 2 min and the amount of
the suspension particles was 2%(mass fraction). The average grain size is 57.5 μm, which is one third of
the grain size in the suspension casting, and one quarter in the die casting. Moreover, thin β–Mg17Al12
phase is observed, the distribution uniformity of β–Mg17Al12 phase is improved, and the yield strength, the
ultimate tensile strength and elongation of specimens obtained by the electromagnetic suspension casting
has increased 20%, 30% and 50% respectively compared to the die–casting.
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Table 1 Chemical composition of AZ61 magnesium alloy (mass fraction, %)

Al Zn Fe Si Cu Ni Mg

5.6∼6.2 0.8∼1.1 <0.01 <0.01 <0.03 <0.005 Bal.
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0 1 AZ61 c]dcddde [LHL1]

Fig.1 Optical microstructures after etching of AZ61 alloy. (a) Die casting, (b) suspension cast-

ing(suspension parcels 2%), (c) electromagnetic stirring(2 min), (d) electromagnetic suspension

casting (1 min, suspension parcels 2%), (e) electromagnetic suspension casting (2 min, suspen-

sion parcels 2%), (f) electromagnetic suspension casting (3 min, suspension parcels 2%)
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Table 2 Grain degree of samples

Suspension Electromagnetic ESC ESC ESC

Sample Die casting casting stirring t 1 min t 2 min t 3 min

t 1 min SG 2% t 2 min SP 2% SP 2% SP 2%

Size of the grain/µm 200∼205 125∼130 180∼185 85∼90 55∼60 110∼115

Note: ESC: Electromagnetic suspension casting, SP: Suspension parcels
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Table 3 Mechanical properties of AZ61

Suspension Electromagnetic ESC ESC ESC

Sample Die casting casting stirring t 1 min t 2 min t 3 min

t 1 min SG 2% t 2 min SG 2% SG 2% SG 2%

σb/MPa 178 190 179 197 213 190

σs/MPa 97 101 98.5 115 124 102

δ/% 5.8 6.9 6.2 7.8 8.6 7.1
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