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ABSTRACT

Alpha alumina powder with {ine particle size and narrow particle size distribution was prepared by
precipitation method using AL (SC,s - 18 HiQ as a starting material, The aipha alumina powder was prepared
by calcining aluminum hydraxide which was formed under various pH values. The sinterability of alpha alununa
powder and the effect of MgO on the sinterability of alpha alumina powder were investigated. The sinlerahlity
of alpha alumina powder was the order of pH=10 = pH11>pH=7 5 pHY, and alpha alumina obtained from
boehmite which was prepared by precipitation method reached to 97 5% of theoretcal density by the pressureless
simtering, The effect of MgO on volume shrinkage of alumina was very siight in the initial sintering stage but
remarkable in the final sinlering slage. Il was alse found that MgO controlled effectively the grain growth of

alumina.
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Table 1. Particle Size Distributions before and after Ball Milling as a Function of pH,

Condition Data

Calcination Sopaking Mean Particle Particle Size

pH Teme. (°C) Time (min } Size(pm) Range (pm)

7 1200 8 0. 85 032 - 221

9 1150 60 g:;flore L 15 D 37 - L 43

10 1150 50 Milling 1 49 0. 44 - 247

i1 1150 85 0. 74 0.41 -2 28

7 1200 8 0 09 0.04 - 0.20

after
9 1150 a0 Ball 0.12 0,03 - 0 20
10 1150 50 Milling 011 0.04 - 024
for 48 h

1t 1150 85 0 06 0.01 - 0. 07
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Table 2. The Relalive Density of Green Body
as a Function of pH.

pH Relative Density (%)
7 43. 42
Green Body Undoped ] 43, 54
with Mgo 10 43, 57
11 38. 26
7 42 67
Green Bodv Doped 9 13 67
with (. 03 wt %
10 44, 80
MgO
11 38, 52

(4682

Aelatlye Nensily(x)
Voluma Bhrinkage(%}

i
My 4
L —_ L
200 1000 HWOO 1500 ) 1200 300 WOD 500 wou
Tempamiurerc} TempemtureCCI
Fig 3. The change of relative density and volume

shrinkage as funclions of heating temperature
and pH (Undoped MgO)
* Not—soaked at each temperature.
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Fig.4, The change of relative density and volume
shrinkage as functions of heating temperature
and pH(Doped with 0.03 wt% MgO).

T Not—soaked at each temperature.
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Fig.5. The change of relative density and volume
shrinkage as functions of pH and soaking time
at 1630°C.
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Fig.6. The change of relative density and volume
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Fig.7 Scanning electron micrographs of polished
cross sections of aluminas sinlered at 1650°C
for 1h (pH ; 10}
{a) alumma undoped with Mg(.
(b) alumina doped with § 03 wt% Mg,
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Table 3. Densificalion Rates as a Function of pH in Undoped and MgO - Doped ALO,

Sintered al 1650°C in Air.

Soaking Time {sec)

oY 1800 3600 7200 10800 | 14400
7 2 06660 | L04764 | 0 53457 | 0. 35840 | 0, 27004
MgO-Undoped g | Denmsification o yocis | | papsa | 053650 | 0. 35804 | 0. 26800
ALLO, 10 (K:jt;:” 2 10410 | 108057 | 0 53503 | O, 35014 | 0. 26963
11 2 09528 | 105426 | 0 53209 | 0 95877 | 0, 26091
7 2 10631 | 107245 | 0 54146 | 0. 36245 | O 27266
Mg0 -Doped 9 De“Rsf:ch" 2 10180 | 107080 | 0. 53760 | 0 36208 | 0. 27239
ALO, 10 | (kg ;35) % 13718 | 107852 | 0 542571 0.36302 | 027321
11 2 14450 | L 08072 | 0 54367 | 0. 36435 | 0. 27349
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Fig 8 Scamning clectron nucrographs of palished
cross sections of aluminas sintered at 1650
for 4h (pH . 9).

{a) alumina undoped with MgO.

{b} alumina doped with 0.02 wt% Mg0
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