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ABSTRACT

Self-propagatmg High-temperature Synthesis of Ti+N system has been investigated using the cylindrical
high pressure reactor. The nitrogen pressure was varied from 40 to 80 atmosphere and TiN. (x=0.55) powder
produced by SHS process was used as a diluent in order to control the reaction. Both the velecity of surface
reaction and the ratio of TiN synthesis increased with increasing Lhe nilrogen pressure. As the amount of
diluent increases, the degree of conversion to titanium nitride increases. Homagenious TiN powder was oblained
in the composition 50Ti+50TiNge (diluent).
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Table 1. Crystalline Phase and Properties of TilN

Composition range
(x in TiNy

Structure

0.6~1.0

Bl (Na(l type)

Melting pont (K) 3,220
Adiabatic combustion

5,100
temperature (K)
AHug (kJ/mol) 336
Microhardness (GPa) 20
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Fig, 1. Morphology of T1 powder.
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 6. XRD patterns obtained from the porous powder
region of the combustion product at the nitro-
gen pressure of a) 40 atm, b) 50 atm, c) 60
atm, d) 70 atm, &) 80 atm.
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Fig. 8. Optical photographs of melted region at Py,=50
alm: a) low magnification, b) high magnification.
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Fig. 10. Effect of nirogen pressure on the combustion
surface velocity.
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Fig. 13. Scanning electron mucrograph of combustion
product in the composition of (70 wt% Ti+30
Wit T]NQEE).
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Table 2. Crystalline Phases in Products Determmed
by X-ray Diffraction
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