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ABSTRACT

The microsiructure and mechanical properties of seeded and ball-milled dry gels prepared by boehmite
sol-gel method were discussed. The densification of seeded gels was improved with increasing seed content,
namely, the number of seed. The number of seed was 1.09, 3.35, 5.72%10"/cm” boehmite when seeded with
1. 3, 5 wt%, respectively. The ball milled gel contamed about 0.5 wt% seed and the number of seed was
4.7210"/cm® boehmite. The smtered densily of 5 wt9% seeded gel was below 80% when sintered at 1300°C
for 1 h. On the other hand, that of ball milled gel was very improved, and reached to 97%. In the case of 3
wi% seeded gels, the density over 97% was attained when sintered at 1500°C for L h, and the grain of the
smtered body was several micrometers i size. However, the sintered body of ball milled gel showed gram
size of submicrometer when sintered at 1300°C for 1 h. And this specimen showed highest hardness value of
1900 kg/mm®. The fracture toughness increased with mcreasing smtering temperature. The sintered hody
of ball milled gel showed the largesl grain size and the highest fracture toughness without regard to sint-
ermng temperature.

Key words : Boehmite sol-gel method, Densification, Seeded gels, Seed content, Number of seed, Ball milled gel,
Grain size, Hardness, Fracture toughness
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Table 1. Composition of Boehmite Powder

Composition Weight %
AlO, 70.7
Carbon 0.3
Sik 0.005
FedOs 0.004
Na,0 0.004
TG, 0.14

Loss on gnition 293

Table 2. Properties of Boehmite Powder

Properties Value
Surface area{m’/g) 268
Particle size(pm) ' 45~90
Loose bulk density(g/cm®) 0.7~0.85

4.00(020) Plane))
6.4((021) Plane})

Crystaliite size{nm)

Table 3. Composition and Properties of ©-AlO; Seed

Powder
Grade AKP-53

Purity 99.995% up

Impurily analysis (ppm) Si<6l
Na=2
Mg=<g
Fe<8

BET specific surface area(m®/g) 116

Average Particle size(pum) 0.1~0.3
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Table 4. Chemical Composition of Alumina Ball

LOL 0.60

. FeyOs 0.01

Chemical Si0, 0.02
composition p '

Mg0 0.05

AlLO, 99.9
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Fig. 1. Particle size distribution of (a) starting seed
particle and {(h} seed particle added by hall
mulling.
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Table 5. Seed Content Added by Ball Milling of Boehmile Sol for 43 hours with Alummna Ball

Weight of ball

Weighl of ball
before milling{g)

afler mulling{g)

Weight change of ball _ .
before and after milling(g) | matrix atter sitering(g)

Weight of AlLD, Seed content by

ball milhng(w1%)

77.4195 77.3595 0.06

12 0.5
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Table 6. Content and Numhber of Seed Particles of
CB Gel Series and CME Gel

Specimen | SO SO | o bosite
CBOS 0 0
CB1S 1 1.09x 10"
CB3S 3 3.35x 10"
CB5S 5 5.72 x 10
CMB 05 4.72x10™
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Table 7. BET Surface Area of Various Specimens as a Funetion of Temperature {unit: m%g)
Temperature Room o o o o
Specimen temperature 500°C 1000°C 1100°C 1200°C
Alumina powder 11.6{o) 5.89(o0)
Boehmite powder 268 254{y) 136(8) 94 (@) 52.4(9,01)
CBOS gel 296 279(y) 134(8) 73.2(6) 101 o)
CBI1S gel 310 260(y> 12008} 22.1(o)
CB3S gel 316 264{y) 119(8) 14.000)
CB5S gel 301 2760y} 129(0) 14.9(c)
CMB gel 273 2700y 116(8) 14.1(a)
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Table 8. Average Particle Size of Various Specimens as a Function of Temperature (nrut: nm)
Temperature Room o 9 o o
Specimen temperature 500°C 1000°C 1100°C 1200°C

Alumma powder 130 256
Boehmite powder 7.44 7.38 12.4 19.9 32.2
CBOS gel 6,73 6.72 12.6 256 149

CB1S gel 6.43 7.21 14.0 68.1

CB3S gel 6.31 7.10 14.2 108

CB5S gel 6.62 6.749 131 101

CMB gel 7.30 694 14.5 107
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Fig. 5. Scanning electron micrographs of sintered bodies of (a) CBOS, {(b) CB1S, (c) CB3S and (d) CBbS gel fired
at 1400°C for 1h.

Fig. 6. Scanning electron micrographs of sintered bodies of (a} CBOS. {b) CB1S, (c) CB3S and (d) CBS5S gel fired
at 1500°C for 1h.
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