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Diffusion of Heteroatom in Alumina Ceramics

by

Yasuo UCHIYAMA*, Makoto FURUSAWA?*, Masanori SUGIMOTO*
Kazuo KOBAYASHI* and Masayuki HASAKA*

Diffusion of silicon atom and titanium atom in alumina ceramics was investigated. Diffusion

coefficient of silicon atom or titanium atom in commercial alumina ceramics can be obtained, by

measuring concentration of the heteroatoms with SIMS and using Gaussian type solution as the thin

film solution.

coefficient of the heteroatoms in alumina ceramics.
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The amount of MgO as sintering additive and grain size did not affect diffusion
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Table 1 Chemical composition and density - of
commercial alumina ceramics.

Element (mass%) density
AlLO; Si0, MgO CaO Na,0 (€-cm™)
91.0 7.0 0.7 0.4 0.3 3.6

Table 2 Effect of sintering temperature and MgO
amount on density (g cm™) of AlLO;
sintered compact.

MgO Sintering Temperature (°C)
(mass?s) 1500 1550 1600
0.2 3.79 3.91 3.95
0.3 3.73 3.90 3.94
0.4 3.69 3.88 3.93
0.5 3.69 3.86 3.89

lon intensity, Isi or kotal / a.u.
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Table 3 Diffusion time (h) at each diffusion tem-

perature.
Temperature (°C) Si Ti
700 195-200 192
800 170 163
900 145-150 145
1006 100-105 —
1100 96 96
1200 38 30
1300 21 16
1400 14 11
1500 11 8
;== : Si
|\ [r——— : Total
'
]
1
1
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1
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Sputtering time / min

Fig. 1 Schematic diagram of Si* ion intensiy, Is
and total ion intensity, liota With sputtering
time of commercial alumina - ceramics
doped with Si at 700°C.
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Fig. 2 SEM image of Al,0s/Si cross section deposited on a glass substrate.
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Fig. 3 Relationship between natural logarithm of
ion intensity ratio, Isi/lwtar and square of
distance, X2
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Fig. 4 Arrhenius plot for diffusion coefficient, D
of Si and Ti in commercial alumina
ceramics.
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Fig. 5 Arrhenius plot for diffusion coefficient, D
of various elements in commercal alumina.
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Fig. 6 Relationship between diffusion coefficient,
D of Si in prepared alumina ceramics and
MgO content. Sintering was performed at
1500°C, 1550°C and 1600°C. Si was doped at
1100°C or 1300°C.
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Fig. 7 Arrhenius plot for diffusion coefficient, D
of Si in prepared alumina ceramics.
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