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Synthesis of TiN-Al,O; Composite Powder by Floating-Type Fluidized-Bed CVD
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A TiN-ALO, composite powder was synthesized by the floating-type fluidized-bed CVD, ALQ, particles were floated in an
N/ NH, gas mixture, and TiCl, was fed to deposit TiN. The composite powders obtained and the ceramics were examined
by an electron probe microanalyzer (EPMA). The TiN content in the composite powder was controlled by the flow rate of
carrier gas of TiCl,. It was deduced that the composite powder was formed by deposition of fine TiN particles onto ALO,
particle surfaces, aggregating to about 3 ym, Ceramic from the composite powder containing 12.5 wt'% TiN was conduc-

tive. Its microstructure suggested that TIN was uniformly dispersed as compared with mechanical mixing.
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Table1, Raw materials used in the experiments.
Raw material Purity / % Manufacturer
Al,03 9.5 Showa Electric Ind.
TiCY, reagant grade Junseli Chemical
Ny 99.9995 Teisan
NEH3 59.9995 Showa Electric Ind.
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Fig. 1.

Al,0, powder as a raw material.

(d)

Fig.2. Schematic illustration of the reactor assem-

bly.

(a) Mantle heater, (b) Electric furnace,

(c) Reactor (Alumina tube), (d) Silicone tube,
(e) Filter paper.
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Fig.3. Relation between TiN content in the compo-
site powder and a {low rate of carrier gas of TiCl,.

A : Flow rate of N, for Al,0; is 1600 cm?-min~! and of
NH; is 200 cm®-min~!, @ : Flow rate of N, for Al,O; Sum

15 1400 cm?-min~! and of NH, 400 cm®-min~—’,

Fig.5. TiN powder prepared by CVD at 1550°C.
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Fig.4. Electron probe microanalysis of the composite powders.
(a) 12.5wt% TiN, (b) 52wt% TiN, (c) 76 wt% TiN. Arrow A designates an area, on which TiN was not
deposited. Arrows B designate fine TiN particles deposited on the Al,0, particle.
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Electron probe microanalysis of the ceramics containing 12.5wt% TiN.

(a) Prepared from the composite powder, (b) Prepared from the mechanically mixed powder.
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Table 2. Properties of TiN-Al,Q, composites,

Denaity/g-cm™> Resistivity/Q.cm

{1} Composita, As-pressed 2,08 »10%
[2) Mixed, As-presaed 2.18 »169
(3) Composite, Sinterad 4.15 7.5 x10"!
(4} Mixed, Sintered 4.05 »10°
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