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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. AlLO, 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 Al,O,
particle surfaces, aggregating to about 3 um. 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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Table 1. Raw materials used in the experiments,
Raw material Purity / % Manufacturer
Al;03 99.5 Showa Electric Ind.
'I‘iC14 reagent grade Junsei Chemical
Ny 99.9995 Teisan
NH3 99.9995 Showa Electric Ind.
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Fig.1. AlO; powder as a raw material.
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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.

®%Uf. TiCliig<=y bve—%— (a) ©150°CiZhn
BMUCTERsE, N, 231 ) 7T ELTRIGHBFLL S
310mm RADOMBEIKEALL. ZOBADDRE
200°C Td -1z, ALO, MK EAN, # 2 (T,
ALO, I N, £389) DE % 1400~1600 cm®-min~!,
NH, §& i 200~400 cm®-min~', TiCl, #t#& N, 4" 2
(LL'F, TiCl, H N, £329) O E & 50 ~ 300 cm®
min~' & U7z RIGERHMBEREIZLUTO L5 it LTk
TE L7z, 1200°, 1300°, 1450°, 1500°, 1550°C &1
BT ALO, 3R %1% £ X ¥ 3 ICRBEORIEZ TV,
Hont TINMROBOLERZAE L. ZOREE,
EREEFBVEEAY T VRIINEL LB END

MolzOT, KOBVERESHECEIHERIELIN
HEBEREE LT 1550°C #BAK. ERLULESHE
WIFHE (e) TRI%E L 22, N, KA, 500°C, 3hjin#k
T5LICEVEIERYOELT v E= Y 4 (NHCL)
EErFE U

BB OMERICOVTIE, XEEIIC L VEOREE
4 5 (S1) % NERIERE & 4 BT EBORE 2T - 2.
TiNFFONOEREIEAKFEEKHIC T 1000°C, 30
min fi# U7z & & OBCEREEMND» Sko 2. TiN D
SEE T ALO, (113) & TiN (200) O X #R[EIHaRE %
His sk, B0 UDHERLTHBOIRER
BRICEHLU . BRNTORRE Al RO Ti 051
X EPMA 1T &> THOH U Tz, BEfSIEES 280 MPa @
TT ¢8X4mm @ABRICHIE U 1242, N, FESKH,
FEH 30 MPa R 1700°C, 1hhy b7V AT HI &
I & 0T 1z, BRI B O BEAS R O R HTR 1,
HRsmg 2SR mmcEE L CEREL, TYSVT
WFRA—F =L ORIEL 1.

3. BREEE

TiCl, % g ¢ 312 ALO, KD H# ZF LI ®12D
KEZBAFELLEZH, ZOELEEATT VEIZ
3.05 um S5z, ZORERITE ST, BEOHIBIC
HRTEREDD I, KMo T 2RELcEs 2
&SRS T X 1. iz TiCl, % #t44 L TiN 247
XA L, MEBEBEAERALTCH 1.

BoNEANED XREFTRD 5 30T OGS
fFicBnTd, ALO, &5 TiN O RIHTRED & A5k
Hahnt, TiIN ORFEIZ0.42390m &R 5tz
(SCHAME 0.4240 nm'). T OfE & NEE S DGR % i
L, BLIKL2EEHMEZEDETELS L, AW
cBsNl: TINO N/Ti g 1.10 &2 0, {b¥Eimi
O TiN £ 0 bEAERBREITH S ZEBHh o1z

ALO, & TiN o[myrages s TiClL, FH N, DRgiIc k-
TE Uz, Chidlils OEEPRILLIzizn & T
fantr., £, BFEREL» S TINGHEZ KD I
LA, M3kRIEREZEL. K3 1:ALO B EHO
N,-NH, B & 7 A 8 % 1800 cm® min™" & U 12454
o, TiICLL AN, DREEB >z EAMEHD TIN &
EELOMBTHAH. 20 LH i TiIN &FHE 1L TiCl,
HN, opgstEmsescicko#mus. 95b
5, ALO, & TiN o &I EF2EROBEHEIC O 12
0, EEsRECHB TR LD 1.

E4 TiN #2h2h 12.5wt% (a), 52wt% (b)
RO T6wt% (c) ECEAMEKD _RETFHRERO Al
ETioXechs.

TiIN &H & 12.5wt% DA, WTHEE LI 0.2 um
LTFoMMaTrEEansds, ChrTINTHS



RS B HE S 2 1527

100 pEI PN TE BT, T, X#RETE, Ti
DODHFHIE—RTH D LHICR 22D, TINOSHHIE
X80 A BTkt EbMECE Lol BHs s, TIN
r - A © 7 ALO T ORMICHFAEL £ Th, BlIKFELT
™60 ®
e A
S 2 0
=
T 20 N
A ©
0 | | |
0 100 200 300

Flow rate / cm3-min’

Fig.3. Relation between TiN content in the compo-
site powder and a flow rate of carrier gas of TiCl,.

A : Flow rate of N, for Al,0, is 1600 cm®-min~" and of L—
NH, is 200 cm®-min~', @ : Flow rate of N, for ALO, 5 um
is 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, particle.
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(a) Prepared from the composite powder, (b) Prepared from the mechanically mixed powder,

Electron probe microanalysis of the ceramics containing 12.5wt% TiN,
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Table 2, Properties of TiN-Al,O, composites.
Density/g~x:m'3 Resistivity/Q-cm
(1) Composite, As-pressed 2.08 >102
(2) Mixed, As-pressed 2.18 >109
(3) Composite, Sintered 4.15 7.5x107"
(4) Mixed, Sintered 4.05 >109
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