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ABSTRACT

T111s experimenl has been carried out for the purpose ol investigating the effect of additives on densification
and grain growth in magnesium cxide by a two-step process; hot pressing and heat treating.

MeO powder has been chtained by calcining extra reagent grade MaCO; at 900°C for 30 minutes, and
additives have been added to MgCOj in the form of soluble salts— AI(NOg}s. 9HzO and Cr({NQs)s - 9Hz0.

The hot pressing has been carried out with changes of soaking time at 1250°C under the pressure of 250kg/
cm?, and the heat treating also at same temperature.

The initial particle size of Mgl measured by pariicle size analyrer was 0. 86 microns.

Densification rate obeyed the equation D=K Int +C, and grain growth rate obeved the equation G —Ge=k!/2

It was vaporization of some CraOs and formation of solid solution that had an influence on desification of
Mg0 containing CryOs.

Activation energy for grain growth of pure MgQO was 62.4 kecal/mole, therefore pgrain growth was supposed
to be diffusioncontrolled process. But after heat trearmeat, excess addilives were expected Lo slow down the grain

arowth by the formalion of second phase or the solute atems al grainboundary.
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Fig.1 Schematic Diagram of High Temperature Hot

Press Davices.
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Fig. 2 Densification vs Time Curve acr 1950°C
Pure Magnesium Oxide
MgO Containing 1 mole® AlQy
MgO Conlaining 1 male® Crs0Oy

Tig. 3 Optical Micrographs for Samples hot pressed at 1250°C for 30 mins.
(a) Pure MgO
(b) MgQ contaming 1 mole% ALOs
() MgO contawming 1mole® Cra0y
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ig. 4 Optical Micrcgraphs for Samples heat treated al 1250°C lor 72 brs

{a) Pure MgO
{b) MgC conlaining
{c) MgQ containing

1 mole% AlOj
1 mole% CreOs
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Fig. 5 Rate of Grain Growth for the Samples Hot-

Pressed at 1250°C under Pressure of 250kg/cm?

—(p— ---Pure Magnesivm Oxide
—(p— --MgO Centaining 1 mole% AlOy
—(— -MgO Containing 1 mole% Cr0s
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Fig 6 Rate of Grain Growth during Beat Treatment
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Fiz.7 Scanning Electron Micrographs and EPMA
for Samples.

{a} 1mele® ALO; Adduion (hot pressedy; Al X-
ray Image

(b) 1mole% AlLO; Addition (heat treated); Al X-
ray Image

{c) 1mole% Crs0s Addition (hot pressed) ;
Cr ¥-ray Image

() Imole% CraOy Additon (heat treated) ;
Cr X-ray Image
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