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ABSTRACT

Densification of almmna powder. grain size and fracture toughness ot smteced body by hot pressing alter
cold cyclic compaction were mvestigated and compared 1o traditional hat pressing process (without cold cyclic
compaction). To achieve a higher densification and to reduce the hot pressing time, hot pressmg after cold
cyclic compaction was more elficient compared lo traditional hol pressing. This phenomenon resulted from
the increment of packing density by the acceleration of rearrangement of powders under cald cyclic compaction.
The grain size of sinlered body was only dependent on relative density, and densificalion during hot pressing
was governed by the lattice diftusion. Comprisons of grain size, densification mechanism and fracture toughness
resulied from hol pressing after/withoul cold cyclic compaction showed that a low cyclic pressure may not
effcct on the fragmentation ol alumina powders,
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Table 1. Characlerization of Alumina Powder

‘ Characterization of Alumina Powder Va].u_e‘
Fired density {fired at 15507 at 2hr, g/em®) | 3.90
Mezan particle size {(pm) | 04
Specific surface area (m%/g) 7.0
Impurities (wt, %)
Loss of ignition 0.60
Fea0s 0.01
Si0y 0.03
Na,O (.06
MgD 0.05
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Fig. 1. Loading and temperature conditions used for
hot pressing process.
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Fig. 2. Specimen geometry of single edge notched
beam specimen.
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Fig. 3. Pressure vs. relative density relations for alu-
mina pawder by hot pressing for 1 sec after/wi-
thout cold cyclic compaction.
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Fig. 4. Relative density vs. time relations for alumina
powder hy hot pressing after/without cold cyclic
compaction.
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Fig. 5. Scanning electron micrographs of sintered alumina by hot pressing after cold cvclic compaction,
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Fig. 6. Grain size vs. relative density relations for sin-
tered alumina by hot pressing after/without
cold cyclic compaction. Solid curve 1s obtained
[rom Eq. (2) with k;=054 and k,=0.2.
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Table 2. Fracture Toughness of Hot Pressed Alumina
Specimen notch depth nolch width grain size rel. density K
No. /specimen height W, um G, pm D MPa m'*
a/h, mm

51 0.35 500 2.3 986 5.27

52 0.35 472 23 984 6.10

CS1 0.31 560 2.3 982 B.73

Cs2 0.33 508 2.3 978 5,79

C53 0.36 648 2.3 982 5.60

C54 0.36 564 2.3 086 487
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