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ABSTRACT Titanium cabide, TiC-x mole% Al composites, and functionally- graded materials (FGMs) of
TiC-x mole% Al were synthesized by an electrothermal combustion (ETC) method. TiC-70 mole% Al com-
posite was not ignited by indirect tungsten coil heating, but can be synthesized by an clectrothermal combus-

tion. The velocity of the combustion wave decreased with increasing addition of Al and increased with an in-
crease in the applied electric field. Functionally-graded TiC-Al materials were made from reactant layers with
compositions of Ti+C+x mole% Al with x ranging from zero to 70 by an electrothermal combustion. In the
FGM products a nearly linear change in composition in the graded region was observed in samples with 0=x

<70 with x being the mole% Al
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Fig. 1. The dependence of the adiabatic combustion
temperature of TiC on the mole% Al addition.
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Fig. 2. Schematic representation of electrothermal com-
bustion (ETC) synthesis.
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Fig. 3. Propagation of the combustion wave under an
electric field (10 V/em) through reactantse corresponding
to the composition of TiC: (A) Start of ignition; (B-E)
Sequence of wave propagation during combustion; (F)
Photo obtained during the cool-down period.
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Fig. 4. SEM image (A) and X-ray diffraction pattern
(B) of the TiC synthesized by electrothermal combus-
tion (ETC) (E=10 V/cm).
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Fig. 5. Voltage and current profiles during the synthe-
sis of TiC by electrothermal ignition (E=10 V/cm).
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Fig. 6. Photograph of reactant compact (A), product
of electrothermal combustion (ETC) (B), and product
of combustion with radiative ignition (C).

Journal of Korean Powder Metallurgy Institute

aryn

(200}

Intensity

o (220)
= (113)
FLl-222)

o, = . m 4. 4 0. B 0 @ A,
Diffraction Angle, 28

Fig- 7. SEM image (A) and X-ray diffraction pattern
(B) of the TiC synthesized without electric field.
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Fig. 8. Variation of the radial wave velocity during the
synthesis of TiC formation with Al addition.

gFo] Z713bel] whebA TICAAI o] Zhaste] dd =g
o] #to}R)7| wl ol AAEL] AfEwr) ol
Agpt s} 2bolA) 7] ulFo g Az}, arlw ¢l
428 Sxi A7|Ae] F+F o7 Frtstdet A
7148 7V8HA) 90 Viem) BA] BAR ZUR A
g 71d§ 7%, 70 mole%olAbe] Alg A1 A
W& 352 dgheh. 2t 15 Viem o448 A7)
2-& 71shd AR Febi2olA Hsh &, dis
7} vH-EE AuEe] AFHeR AL TE 5 2l
ot} TiC-70 mole%Al B3] 8 E 15 Viem 3732
2 AT AL E9 vz XA -2 PET
£ 23 9o el X-A18H 234 Tice}
Al =g FAR zje g Rel Ale] Tigh whgalA]
93 =A] Tig} CRge] ¥hHgsjA TiCate] §HAl=
A4S o = vk T3 PAERA A= ¥ 2A
2 g B-L Alo), wAlFkL P ol 7)7hg -2
£ TiCe]t}. o) #}zte] Ti+Cell 70 mole%2] AlE 3
7l = A7 s §4% 4 sle AL, 33
Az &l 27)4 Joulesldx] AR 2
AR} AF7A] GhdFA3A A APEE dbgel
)&} Fourier]-& #7|AF5}ell = & 7]4 olid 2] (6E%)
Ao g of-&a) Zhe| A E]ofo} Fhrl.

pCp (IT/3t) = 3/3x (KIT/t) + pQ@EN/3)+ B2 (1)

1714 Cpie A4 2] WG (T-Kg" K-1), p= A4
2o UE(Kg m’), K= 4489 AT -m™
K's"), Q= uk2d(-Kg), T= e (K), t=

B * % TiC
7 Al
-
= N
2 g
CRE ]
WUU PRI L W
B T TS Ah (HET R THS TG THE T S T

Diffraction Angle, 26

Fig. 9. SEM image (A) and X-ray diffraction pattern
(B) of the TiC-70 mole% Al composite synthesized by
electrothermal combustion (ETC) (E=15 V/cm).
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Fig. 10, Propagation of the combustion wave under an
electric field (15 V/em) through reactants corresponding
to the composition of TiC-Al functionally gradient ma-
terial: (A) Start of ignition; (B-E) Sequence of wave
propagation during combustion; (F) Photo obtained
during the cool-down period.
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Fig. 11. SEM images of the functionally- graded ma-
terial of TiC-Al system.
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Fig. 12. X-ray diffraction pattern (A) and X-ray line
analysis of Ti and Al (B) of the functionally- graded
material of TiC-Al system.
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