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ABSTRACT

Az cagt microstructure of Mg rich MggeZnas¥ye has been investigated by a detailed tranzmission electron
microscopy. The as cast MgsaZnasYs alloy consisted of three different types of phaszes: 1020 pm size
primary golidification phase, dendritic phase grown from the primary phasze and a entectic stracture formed at
the later stage of zolidification. The primary solidification phase has an icosahedral stmieture with a large
degree of phason strain. 1/1 rhombohedral approximant phase with lattice parameters: a=27.24 and o=
63,437 iz firet observed in Mg Zn Y system. The rhombohedral struchire can be obtained by introducing
phazon strain in the six dimensional face centered hyper cubic lattice. The decagonal phage nucleates with
orientation relationship with the icozahedral phaze, and MgeZny mucleates with orientation relationship with the
decagonal phage, indicating a close structural similarity between the three phases. Gradual depletion of ¥
during solidification plays an important role in heterogeneous mucleation of decagonal and MgsZny phases

from icozahedral and decagonal phases respectively,
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FIGURE LEGENDS

Fig. 1. (a) A typical bright fisld TEM image obtained fromthe as cast MgssZnas Yy alloy; (b) SADP cbtained form the region
matked A in (a), showing 3 fold symmetry ([I3]) zone of the icosahedral phase; (¢) SADP cbtained form other primary
solidification phase showing [001] zone of the 1/1 thombohedral phase; (d) SADP obtained form the reglon marled B
in (a), showing 10 fold syrmetry ([D10]) zone of the decagonal phaze; and (&) SADP obtained formthe region marked

Cin (a), showing [010] zone of the and MgeZns phase.
Fig, 2. Calculated diffraction patterns showing [I5] zone of the icosahedral, 5/3 aproximant, 3/2 approximant phasss,
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3/2 Approximant [350]

Fig. 2.
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