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Fragmentation mechanism and dynamic precipitation behavior of
f phase in Mg15Al magnesium alloy during ECAP
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Abstract: In order to improve the morphology, size and distribution of f-Mg;;Al;, phase in the Mg-Al alloy and fulfill
the precipitation strengthening effect of f-Mg;;Al,, phase, Mg;sAl high-aluminum magnesium alloy was processed by
equal channel angular pressing. The evolution of f-Mg;;Al;, phase in the Mg15Al high-aluminum magnesium alloy after
equal channel angular pressing (ECAP) for different passes was investigated by XRD, SEM, EDS and TEM. The results
show that the coarse network eutectic f-Mg;;Al;, phase in Mgl5Al high aluminum-magnesium alloy can be effectively
fragmentized by ECAP. With increasing extrusion passes, the size of f-Mg;Al;, decreases. After ECAP for 4 passes, S
phase is fragmentized into small lump-shaped particles with size of less than 5 pm and the distribution of f phase
becomes more homogeneous. Meanwhile, due to the large shear stress and high temperature, the dissolution of § phase in
matrix occurs after ECAP for 2 passes and a large number of granular § phase with the size below 200 nm precipitates
from the matrix after ECAP for 4 passes.
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Fig.1 Schematic diagram showing sampling and observing
direction of ECAP sample: (a) Sampling position and
microstructure observing direction; (b) Die for ECAP
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Fig.2 SEM image(a), EDS spectra((b), (c)) and XRD pattern(d) of as-cast Mg15Al magnesium alloy
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Fig.3 SEM and TEM images of ECAP Mgl5Al alloys after different passes: (a) 1 pass; (b) 2 passes; (¢), (d) 4 passes
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Fig.4 XRD patterns of ECAP
Mgl5Al alloys after different passes:
(a) 1 pass; (b) 2 passes; (c) 4 passes
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Fig.5 SEM and TEM images of f-Mg;,Al,, after ECAP Ipass:

(a) SEM image of § phase; (b) Pile-up of dislocation at S phase
and bend of §§ phase
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