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ABSTRACT

This research is to aim at the study of sintering mechanism through the observetion of microstructure  by-

scanning electron microscopy, after the mixture of 30wt% Al powder and 70wt% Al:O; (White Alundum) powder-

is fired in air at the temperature range of 1350~1500°C in order to sinter Al:Q3-Al mixture through the oxidation

of Al powder.

The results obtained in this experiment are as fallows:
1. While the compressive strength of ALO;(WA) body fired at 1450°C far Shrs in air is 150kg/em?, that of

Al-Ai0z body fired at 1350°C, 1400°C for Shrs in air is 1100kg/em?,

1600kg/cm? respectivaly, and the-

higher the firing temperature, the more the compressive strength increases. These resulss from the sintering

effect between AlyO3(WA) grains and surrounding Al-oxidation layer.
2. While the compressive strength of AlOs(WA) body fired at 1500°C for 5hrs in air is 250kg/cm?2, the-

compressive strength of Al-Al,Oz body fired under the seme condition is 2050kg/cm? and water absorption.

9.0%, porasity 23.3%, bulk density 2. 80gr/cm®.

It is assumed that these results come from nof only the grain srowth of oxidized Al grains but also the-

increase of bonding strength between AlLO3(WA) grains.
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“Table 1. Chemical and physical properties of AlzOq
(White Alundum)* powder.

Chemical compesition | Al:Os 99.6
(wt®) | Si0: 0. 02
Fealn (.03

NagO 0.2

Crystallography Alpha alumina in the

trigonal class of the he-

xagonal system

! Kneop 100 hardness

205
number i 2030

Specific gravity 2.05

i Shape Blocky, sharp edged
Melting point 2050°C
'l Particle size distribution
mesh &0 Twet. o
170 +
3~ Bwt. 0
230 +
T70~B0wt. 3%
270 +
' 10~15wt. %6
! 3 =

‘: Gro10wt. 5
* Hitachi Company # 320 Whire Alundum.

"Table 2. Chemical composition and particle size dis-
tribution of Al powder*.

“Chemical compoition Al ag. 3
' {wt%) Si 0.5
; Cn 0.05
[ Fe 0.6
} As 0. 00005
/| Particle size distribution
i (Wt %) 3
} mesh 200 +
. &
' 250 £
' 2030
¢ 350 +
60-~70

* Kanto Compamy Aluminum Powder.
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(a) ALG,(WA) powder (150X,

(b Al powder (600X)
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Fig. 2. Qualitalive mechanism of grain growth in
{A) Particles of slightly di-
(B) neck growth he-
tween conlacling particles, (C) grain boundary

porous compact.

fferenl size in comract,

migrating away from contact plane, and
(D) grain growth.

Fig. 2. Diagrom illustrating grain mowth iIn cluster

of particles by surface diflusion. Arvows on
gram boundaries Indicate direction of houndary

movement.
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Fig. 4. X-ray diffraction pattern of Al-ALQO; body
fired at 1350°C for 1 hour.

Table 3. The physical properties of Al-ALQ; body
fired at each Llemperture.

1 hour scaking.

e _temp (7C)

phy. property ™.
water
absorption (%)

1350 1400 1450 1500

wez| 1 | w7| sl

parasity (%) 26.3 ‘ 25.7 | 8.0 25.0
hulk i !
density (z/cm®) 2. 34| 2.40 | 2.43| 2.43 ’
compressive i
e oty | TL0 \ 950 | a00 | 1080

2 hours soaking.

temp("C} !
1350 1400 1450 1500

phy. property

water '
ey o (%) | 121 1 0.8 9.3
porosity (%) 26.3 25.5 25.0 54,2 |
bulk N o .
d&nsity(g/cm3) 2. 30 2. .3\)‘ 2. 42 2.57)

compressive

Cheemah (s ety | 1000 | 1000

[ 1100 | 1160

5 hours svaking.

wrap °C) ’

1350 1400 1450 1500
phy. propeﬁ
waler |
Shsorption( %) 1.1 ‘ 10.4 3.9 2.0
orasity (1) o6 | o570 sa7| o3
bullk i -
density (g/CHlS) | 2- 40 2 J[) 2. 59 2. 60
compressive

e ey 1100 ’1600 | 1720 | 2050
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Tig. 7. Bulk density of Al-Al;0; body fired at each

temperture.
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Table 4. The compressive strength of AlOs (White
Alundum) body fired at each temperature.
5 hours scaking.

Firing temp. (°C) 1350 1400 1450 1500
Compressive strength T
( g / sz) httJ.E’ 150 250
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(a.) (b

Fig. 9. SEM photographs of (2) the inner part and (b) the outer part of cross-section of
AlFALO; hody fired at 1000°C (1000X)

&)
Fig. 10. SEM photographs of the inner part of cross—section of Al-Al(s body fired at (2}
1350°C, (b} 1400°C, (&) 1450°C, (d) 1500°C (1006X)
X : Bonding between Al;Q3 (White Alundum).
Y : Continuous phase of Al oxidation layer.
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(c.} {d.)
Fig. 11. SEM photugraphs of Lhe inner part of cross—section of Al-AlgQ; body fived at
(2) 1350°C, {(by 1400°C, {(c) 1450°C, (d) 1500°C (50002
X : Banding betwesn Al0; (White Alundum) .
Y : Continuous phase of Al oxidation layer.
7 : Bonding between AlQ; (White Alundum) and continuous phase of Al cxida-

tion layer.
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Fig 12. SEM phatogaphs of che outer part of cross-secticn of Al-Al0, bady ﬁred at (a)
1350°C, (b) 1400°C, (o) 1450°C, (d) 1500°C (3000%)
Y : Continuous phase of Al oxidaticn layer.
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