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HRTEM Study of Precipitation Behavior in Mg-6 wt%Zn-1 wt%Y Alloy
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Abstract The precipitation behavior in Mg-6 wt%Zn-1 wt%Y alloy annealed at different temperatures of 200°C
and 400°C has been characterized by high resolution transmission electron microscope. When the alloy is
annealed at 200°C for 6 hr, the plate- and the rod-shaped £' phases are precipitated in the matrix. The
orientation relationship of plate-shaped precipitates with the matrix exhibits a [1120]s’ || [1010]Mg,
(0001)s II (0001)Mg. While the rod-shaped precipitates have two kinds of the orientation relationships with the
matrix, i.e. [1120]g || [0001] Mg, (0001), || (1120) Mg and [1120]s || [0001] Mg, (11064, || (1010) Mg. With increasing
annealing time at 200°C the f;' phases are also precipitated in the matrix and the orientation relationship
exhibits a [010]g' || [0001]Mg, (603)4' || (0110)Mg between the ;' precipitate and the matrix. The icosahedral
phases are precipitated in the alloy annealed at 400°C and exhibit a [I2];|| [0001]Mg relationship with the

matrix.

Key words Mg-Zn-Y alloy, precipitation, orientation relationship, high resolution transmission electron

microscopy.
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Fig. 1. TEM micrographs showing plate- and rod-shaped precipitates in sample annealed for 2 h at 200°C. The electron beam
was parallel to [0001]Mg axis(a) and was slightly tilted from [0001]Mg axis(b).
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Fig. 2. (a): HREM image of the plate-shaped f, precipitate
observed in figure 1. (b): FFT pattern. (c): Schematic drawing
of (b). The orientation relationship between the £’ precipitate
and the matrix exhibits a [1120]4 | [lOIO]Mg, 000 |
(0001)Mg.
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Fig. 3. (a): HREM image of the rod-shaped f’ precipitate
observed in figure 1. (b): FFT pattern. (c): Schematic drawing
of (b). The orientation relationship between the /' precipitate
and the matrix exhibits a [1120]s|[0001]Mg, (0001)s |
(1120)Mg.
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Fig. 4. (a): HREM image of the rod-shaped S’ precipitate
observed in figure 1. (b): FFT pattern. (c): Schematic drawing
of (b). The orientation relationship between the £’ precipitate
and the matrix exhibits a [1120] | [0001]Me, (1106)4 |
(1010)Me.
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Fig. 5. (a): HREM image of the S/ precipitate observed in
sample annealed for 200 h at 200°C. (b): FFT pattern. (c):
Schematic drawing of (b). The orientation relationship between
the B/ phase and the matrix exhibits a [010]s/ | [0001]Mg,
(603)4/ 1 (01 10)Mg.
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Fig. 6. (a): TEM micrograph showing icosahedral precipitates
in sample annealed for 6 h at 400°C. (b) and (c): SADPs
showing 5-fold and 3-fold symmetry zones of the icosahedral
phase, respectively.

Fig. 7. HREM image and SADP of the icosahedral precipitate
observed in figure 6. The electron beam was parallel to
[0001]mg.
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