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ABSTRACT

The effects of cyclic stress, frequency and bias-pressure on densification of Al:0; powder under cyclic compac-
tion are wuvestigated. The effect of frequency was not significant on densification of AL, powder unier cyclic
compaction. The higher the cyclic stress and the lower the bias pressure, the higher densification was achieved.
To obtain a gher densification, cyclic compaction was more efficient than 1 stroke compaction, A densification
eguation was propoged to describe a cyclic hme dependent pressure-volume relation for ALQ, powder under
cyche compaction. This equation was oblained empirically, based on the pressure-volume equation proposed
by Cooper and Ealon, the time dependent densification eguation by Kim and Suh and experimental data tor
AlLO; powder under cyclic compaction. The agreemernl between the proposed equation and experimental data
for ALy powder under cyclic compaction was very good.
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Table 1. Characterization of Al:(Q; Powder Before Sp-
ray Drying

Characterization of Al;Os Powder | Value
Green densiy (without Nux addition, g/em®) 2.17
Fired density (fired at 1600T [or 2h, g/cm® | 3.96
Mean particle size, pm 04
Impurities (wt, %}

Loss aof ignitian 0.1
Fes(s .01
Si0, 0.04
NagO 003
MgO 0.04

L 30 pm
Fig. 1. Scanning electron micrographs of aggregated
AlLO; powder formed by spray granulation.
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Fig. 2. Cumulative particle size distnbution of aggrega-
ted ALOy powder.
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t,sec
Fig. 3. Sinusoidal cyclic stress used for cyciic compac-
tion.
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Fig. 4. The pressure vs. relative density relations for
AlLO; powder under 1 stroke compaction.
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Fig. 5. Effect of nas-pressure on densification of Al,(,
powder under cyclic compaction at various P*.
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Fig. 6. Eilecl of [requency on densilication of AlQ); po-
wder under cyclic compaction at various P*
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Fig. 7. Effect of cychie number on densification of AlQy
powder under cyclic compaclion at various [**,
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volume compaction for Al.O; powder at 1 stroke
compaction.
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Fig. 10. The rate of densification and cyche time rela-
tions tor AlyQy powder during cyclic compac-
tian.
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Fig, 9. Scanning electron micrographs of fractured AlLQ; compacts.
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Fig. 11. Relationship between pressure and fractional
volume compaction for AlO; powder at the
equilibrium response (N=10%).
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