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ABSTRACT

The chemically mduced gram-boundary migration has been studied in MgAl:O, spinel under ZnQ atmosphere.
MgAlL (O, compacts been prepared by sintering powder mixture of AlLO; and MgO at 1600C for 60h o air
The sintered MgAlQ, has been heat-treated at 1500T in a ZnQ) atmosphere. During the heal-treatment grain
boundaries have become curved or faceted, and the total area of grain houndaries have increased. In the
migrated region, the ZnQ contenl is higher by 6 wt% Lhan that in other regions, mdicating that the migration
was induced by addition of ZnQO. In some shrinking grains, the faceted plenes of different gram boundaries
for the same grain arc parallel to each ather. This result provide an experimental suppert for the coherency
strain energy n diffusion layer of the shrinking gram as being the major driving torce. Calculated coherency
stran energy of MgAl:Q; shows the masimum at {111} planes and the minimum at {100} pianes. Although
the minimum surface energy is al [111) planes, the faceted moving boundaries are expecied to be {100}
planes because of lowest drving lorce for the grain-Boundary migration.
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Fig. 1. Sample position during heat-lreatment.
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Fig. 2. X-ray dilfraction pattern of sintered MgAlLQO,.
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Fig. 3. SEM micrograph of sintered MgALO, Speci-
men etched in 100% HyPQ, at 200C for 15
minutes.
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Fig. 4. SEM micrographs showing {a) curved gramn
boundaries, (b) faceted grain boundaries, and
{c) corrugated gram boundaries in MgAlQ,
heat-treated at 1500C for 30 minutes (a and
b} or Lh (c) mn a ZnO atmosphere.
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Fig. 5. Measured concentration of Zn (b) in migraled
region and original grain in the micrograph
shawn in (a) (The dotted and sohd lines respe-
ctively, show the initial and final position of
the grain boundary, and arrow indicales migra-
tion direction.).
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Fig. 6. Calculaled coherency stran energy map (arhbi-
tary unit) of MgAlLO,. B and a denote the pla-
nes with the magimum and minimum cohere-
ncy strain energy, respectively.
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