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ABSTRACT

Titanium nitride was synthesized by reacting Ti powder with nitragen gas using SHS method. In this process,
the effects of nilrogen pressure, dilution with TiN, or addiion of titanium hydride(TiH;g,) on the conversion
of Ti to TiN were mvestigated. In particular, much efforts were given to salve the problem of the conversion
drop due to parbial melting and subsequent sintering of Ti particles, by contralling combustion lemperature and
combustion wave velecity via mixing T3 powder with TiN orfand TiH;en. For the diuted titanum powders with
TiN, the conversion close to 100% was resulted when the nitrogen pressure was over 8atm and with diluent
content of 60 wt%. and the self-propagating reaction was not susiained when the diluent content was higher
than 60 wi%. For samples mixed to be 35 wt% in Ti component in the mixture of Ti, TiHjp, and 45 wt% TiN,
the conversion was closed to 100% when the amount of ianium hydnde added was over 7 wt% and the nitrogen
pressure was higher than 5atm. The combustion reaction, however, was not sustained when titanium hydride
added was more than 10 wt%.
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Fig. 1. Schematic diagram of TiN Synthesis process.
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Fig. 2. Schematic representation of the SHS reactor.
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Fig. 3. Schemaic measruing apparatus for the combus-
tion wave velociy.

234, X4 34 B
5 e 242 24487 H & X-Ray Diffracto-

meter(Pilips, PW1710)5 2}-£-3led ul& HAHEL 24
sk

235, FAbAAENA B

Scanning Flectron Microscope(Hitachi, X-650)8 A}
a.zledc), Ton Coater{Gike, IB-2)2 Z-EZ5l]A] TmVE
3R kg AEE e Aus Coating| 7 )74
e @ FRE e WEER Aasigch

. Z= 9 aE
3.1, MY mE HEg
Fig 4= el 225 3¥=d a2l 1-20atm9
o gpeeld el AwEg e Ao,

J’—TE?} e W9{«<35 widoyell A A e 2
2] gEo] ¥SrE Hige| hamE by, H45r]
£ WG wtTel A WAy e Zslasen
EHSo] FrbEE Aoz ey =3l Y= 60
wi® o] el s Hhge] LA o ] gl e,

=8 atm o] Ak, BAE 60 wiel ARl 100%e] vhg
gqji % welch olegre FAae Fig. 71} 100 =l

el He By

A o] HHE i yeli= dadleld gks
e gke] AL wr] o Fe] ¢Ee] TifE
dre=7l A He &85 Tig = 24 doh

e} o] wbemAN A Bety AAbEE SFEH AR
@A 2 THAF P4 o 2ol veA R Bag
A7) stz daszh At o s dalste] Al
Fo] el e Azt

uhlol HHE He Welol Ay dahel A whgat
= ko] APHe R Hol gliewr] oA gl g
sl xrb w7 whike] Bg=le] fAss EleE 1

l“.‘.

2932



AAbEd TEFAlel A7 %

£
Z
5
a
=1
g
E
Q r" P~
20 | \AFN, 12 ata '

WPy~ &8s
[ .FH:; 3 atw
® Fy= 1 |

o L " L 1 i I L
2a 30 AD 50 60

Dilution{wi%s)
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Fig. 5. Effect ol dilution on the combuslion tempera-
ture in the combustion synthesis of ttanium
mlride.
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Fig. 10. SEM photographs of the productk obtained
from B m Ing 4 (a) and A in Fig 8(b).
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