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Abgract: The effects of compaction methods on the sintering density, microstructures, and mechanical properties were
investigated in oa-alumina ceramics. a-Alumina powders were granulated with a 10% agueous solution of polyvinyl
alcohol (PVA). Uniaxialy pressed (UAP) and cold isostatic-pressed (CIP) samples were prepared by pressing uniaxialy
at a pressure of 1 ton for 1 min, and isostatically at 200 MPa for 15 min, respectively. Subsequently, both types of
samples were sintered at 1,200°C, 1,300°C, 1,400°C, 1,450°C, 1,500°C, 1,550°C, and 1,600°C at a rate of 5°C/min for
2 h. The CIP samples were better than the UAP samples for all properties measured, such as the sintering density,
Vicker's hardness, and toughness. The CIP sample sintered at 1,400°C showed the maximum Vicker's hardness and
toughness; this may be attributed to the competing effects of a decrease in porosity and the growth of grains with

increasing sintering temperature.
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[5-8], Graphene [9], Carbon nanotube
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a-AlL030] 8}QIH polyvinyl alcohol (PVA)E 10
wt% A7}sto] Ot”o} =22 100 moldo] doj
UAPZ 1 ton/m?9] 4oz 18 =oF 435ty UAP
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Starting materials | o-A1203, PVA

Uniaxial press, 1ton, lmin

Pressing CIP, 200MPa, 15min
Sintering 1200-1600°C, 5°C/min, 2h
Characterization SEM, XRD, Denslty, Poro=ity

Wickers Hardness, Toughness

Fig. 1. Fabrication process of o—-Al,O3 ceramics.
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Fig. 2. X-ray diffraction pattern of a-Alumina powder.

A ¢
& 4 C
g A
X 10,000

Fig. 3. The scanning electron microscopy (SEM) ><10,000 images
of o-Alumina powders.
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Fig. 4. Particle size distribution of aumina powder were taken
by the particle size anayzer (PSA).
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Fig. 5. Vaiations of their shirinkage rate as a function of sintering
temperature for the disk samples which were pressed uni-axialy
and isodtaticaly, respectively.
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Teble 1. Variations of their green density, and sintered density and
porosity as a function of sintering temperature for the disk samples
which were pressed uniaxidly and isodtaticaly, respectively.

Green Sintering temperature
Compact sty 12000 1,600°C
Type (gemd) Densigy Porosity Densigy Porosity
(gem) (%) (gem’) (%)
UAP 2.18 3.66 5.10 3.93 0.49
CIP 2.34 3.76 1.13 3.95 0.14
Rate of change’ (%) 7.3 27 -77.8 0.5 -714

* Rate of change (%)= (CIP-UAP)/UAP * 100

Fig. 6. The scanning eectron microscopy (SEM) x10,000 imeges of
samples uniaxia pressed and sintered a (8) 1,200C, (b) 1,300°C, (c)
1,400°C, (d) 1,450°C, (&) 1,500°C, and (f) 1,600°C and isostetical pressed
and drtered & (g) 1200°C, (h) 1300°C, (i) 1400°C, (j) 1450°C, (K)
1,500°C, ad (I) 1,600°C for 2 h.
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toughness as a function of sintering temperature for the disk samples
which were pressed uni-axialy and isostaticdly, respectively.
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Fig. 9. Indentations of vicker's hardness tester of samples uniaxially
pressed and sintered at (a) 1,200°C, (a) 1,300°C, (c) 1,400°C, (d)
1,450°C, (e) 1,500°C, and (f) 1,600°C and uniaxially pressed and
sintered at (g) 1,200°C, (g) 1,300°C, (g) 1,400°C, (g) 1,450°C, (9)
1,500°C, and (g) 1,600°C.
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