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Research on Microstructure of Thixoformed AM60B Alloy
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Abstract Microstructure characteristics of AM60B alloy by thixo-diecasting were investigated by
experiments and microstructure analysis using optical microscope OM , scanning electron
microscope SEM , energy-dispersive spectroscopy EDS and X-ray diffraction XRD . The
results reveal that the microstructure composes of globular primary a-Mg particles «; , secondary
solidification structure among «; and granular Al,Mn, phase dispersed in secondary solidification
area. The process of secondary solidification consists of three stages attaching growth of
secondary solidification primary a-Mg phase o, , independent nucleation and coarsing o, , and
the formation of eutectic phase. The attaching growth of the secondary solidification o, phase shows
two morphologies. One is irregular sawtooth-like o, or sub-a-Mg phase o, situated in boundary of
a4, the other is halo-circle phase around the liquid pools inner «; or surrounded the rim of ;. The o3
phase appears in tiny isometric dendrite shape. Dominated skeleton state or island like divorced
eutectic B-MgAly, phase is generated from eutectic reaction. In addition, a bit of messy eutectic
phase in lamellar shape is found adjacent to B-Mg;Al., phase.
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Fig. 2 SEM image showing halo-circle surrounding the rim of primary a-Mg particles and around the liquid pool

00 10;m WD 149 NONE / XI0000  Tum WD 164mm
a “ v N 3-Mg;Al b B-MgrAl,,
3 B-MgrAl, SEM

Fig. 3 SEM micrograph showing shape of 3-Mgy;Al, phase
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Table 1 EDS analysis results at different positions of AM60B alloy by thixo—diecasting
Mg Aly Mny, Oy

1 96.30/95.81 2.01/1.80 0.16/0.07 1.53/2.32 100

2 22.22/86.35 15.64/6.34 6.24/1.95 25.07/35.73 100

, o 3 92.84/91.69 2.81/2.50 0.68/0.30 3.67/5.51 100

’ 4 86.85/84.78 6.72/5.91 0.22/0.10 6.21/9.21 100

5 85.14/83.77 8.86/7.86 0.56/0.24 5.44/8.13 100

6 €1295/61.05 287972557 0.50/0:22 879/13:16 100
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Fig. 6 XRD analysis showing different phases existed in TDC AM60B alloy
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Fig. 7 Schematic diagram illustrating the formation of a-Mg particle
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Fig. 9 Line scan analysis across halo-circle area
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