1455 120 o E A R4 R 2R 2004 4E 12 A
Vol. 14 No. 12 Th in nal of Nonferr Metals Dec. 2004

LESS: 1004~ 0609(2004) 12 ~ 2096 ~ 06

TiC Al 48 Vi ' [ & 4E g, & o () B A 2 4

M R: 2, YRR, BISRE, Sk
(L. oA SR MR M5 A0 %, P99 710049; 2. PHSBRFURHER Y AHRBISE 5 TREBE, 7% 710055)

W OB FURBSBAIETI AT TiC-Al )R MR S IE RS R B A, R R T R R
X R R e R 58 X . A T BB B T AR R R R I B SR AR S R, BT T R BX
A AR, WU T SRR B RIRA Bk 8 AE T, JEF XRD 44T T R - WA AL . 45 SRR W, TrC-Al RRES
[ IS B TR A R 5 T AR RO RN A B ALs T, B R SN FE (0 T, THC UL M VA A SRR A 45 48k o b
Hiy 2 ALT LR, AR AT TiC Uk, 47~ H 2 b K B TiC Uk 4 A5 T4R 3k b4k, B RILA
B ALTIAEAE, AT RS A8 P B BRORY R AR ) SR R R %

KB TiCAL &RME; AEEREAK; A5RHE

RS TB 39 HRFRIRAD: A

Microstructural evolution during self- propagating
high temperature synthesis of TiC Al cermet
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Abstract: Through the combustion front quenching method, the microstructural evolution during self-propagating high
temperature synthesis of TiC-Al cermet was studied, and the unreucted zone, reacting zone and reacted zone were re-
mained in the quenched sample. T he process of microstructure conversion in the quenched sample was observed with scan-
ning electron microscope and energy dispersive spectrometer. The phase constituents of product were analyzed by XRD,
and the combustion temperature and the propagating rate of combustion wave were measured. The results show that the
combustion reaction among Ti, C and Al starts with the melting of Al and formation of Al3Ti, Tiand C gradually dissolve
into the Al liquid solution, and TiC particles precipitate from the Tr AFC melt with the temperature rising, and TiC parti-
cles also precipitate from the melt after Al;Ti melting. In the final product, a large amount of TiC particles distribute on
the Al matrix and a small amount of Al3T1i exist. This imcompleteness of the combution reaction attributes to the coarser

Ti and Al powders.
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Fig. 1 Schematic of point for microstructure
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Fig.2 XRD pattern of combustion-
synthesized product
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Fig. 3 SEM photograph of initial reactants
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Fig. 5 SEM photograph for precipitation of TiC particles and melting of Al3Ti
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Fig. 6 SEM photograph of
Ti particle shrinking gradually
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Fig. 7 SEM photographs of

combustion-synthesized product
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