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ABSTRACT In this study, an attempt was made to fabricate TiAl as well as its in situ compo-
site via combustion synthesis. The processing variable of the combustion synthesis which include
aluminum content and the heating rate were found to affect the combustion temperature. The
combustion temperature measured, however, was lower than the melting temperature of TiAl and
the reaction product were found to include incomplet reaction products. Carbon was added in
order to increase the combustion temperature as well as to form i situ reinforcements. The reaction
products showed homogeneous microstructures with carbide phases formed within indicating that
the addition of carbon increased the combustion temperature above the melting temperature of
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Fig. 1. The schematic diagram of the thermal explo-
sion mode experiment.
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Fig. 2. Ti-Al-C phase diagram at 1000°C.
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Fig. 3. The adiabatic temperature of Ti-Al reaction-

with preheating temperature.
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Fig. 4. The adiabatic temperature of Ti-40 at%Al-10
at%(C, B, Si) reactant with preheating temperature.
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Fig. 5. The temperature profile of Ti-53 at%Al reac-
tant according to heating rate.
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Fig. 6. The temperature profile of Ti-(30, 45, 53)
at%Al reactant at heating rate 40°C/min,
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Fig. 7. The combustion temperature of Ti-(30, 45,
53)at%Al reactant according to heating rate.
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Table 1. Nominal compositions of the experimental
alloys (at%)

Composition Ti Al C
1 bal. 26 225
2 bal. 38 13
3 bal. 51 3
4 bal. 27 18
5 bhal. 19.5 19
6 bal. 30 125
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Fig. 9. XRD pattern of Ti-Al-C reactant.
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Vol. 2, No. 2, 1995



154 =5 -

Ha 7)x] zA gl fware] Feiate] (a)e] 2Ae
Ae Aol 5um, FA 1~-2um A= AT
HAoll 243 (0) 249 Al 7d8de] 71
Zz|q] TiAME $443] HEL glon 7Zheake] 2
712 Zo] 10um, A 3~4um AT =Z 20 A%
ARk 7og Hol o]F AAAe A7 HA &
Aol 2HL,E 44T Z1& & = ok TiAlL HA,
Pire] F&dh= 34 49 244 (©% Atel=
g3l Zsdat TR AN AYdade] FAe
vehdz ol

Fig. 11. The SEM micrographs of Ti-19.5 at%Al-19
at%C reactant fracture surface,
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Fig. 14. The SEM micrographs of Ti-26 at%Al-22.5 at%C reactant fracture surface,
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Fig. 15. The SEM micrographs of Ti-27 at%Al-18 at%C fracture surface.
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