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Interface reaction of SiC fibers reinforced Ti-Al
intermetallic-matrix composites

ZHANG Di, SUN Yan-bo, ZHAO Ye-qing, LI Huan-xi, MA Chao-li

(Key Laboratory of Aerospace Materials and Performance, Ministry of Education,

School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Continuous SiC fibers reinforced Ti-Al intermetallic-matrix composites were prepared from Ti, Al foils and
SiC fibers through self-propagating combustion reaction and diffusion reaction. The microstructure and elemental
distributions in the interfacial reaction layer were examined with backscattered electron(BSE), energy dispersive
spectrometer(EDS). The results show that the phases in lamellar matrix were TiAls, TiAl,, TiAl, Ti;Al, a-Ti and pure
titanium. The SiC/matrix interfacial reaction occured simultaneously along with the reaction of Ti/Al. The main interficial
products are the compounds of Ti, Si and C elements. The content of Al element is limited in the interfacial reaction zone.
The SiC/matrix reaction layer in the titanium riched phase is thicker than the reaction layer in the aluminum riched phase.
The reaction layer in Ti;Al is divided into two layers. Complex compounds as TiC, TisSi;C,, Ti3AlC and Al,C;Si, are
speculated to be the interficial diffusion products.
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Fig.1 Schematic diagram of preparation method
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Fig.2 BEI micrographs of cross section of composites:
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Fig.3 XRD spectrum of cross section of composites
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Table 1 EDS analysis of point in matrix shown in Fig.2(b)

(molar fraction, %)

Point Ti Al Possible phase
A 100.0 0 Pure titanium
B 95.1 4.9 a-Ti
C 74.3 25.7 Ti;Al
D 48.5 51.5 TiAl
E 35.6 64.4 TiAl,

F 27.3 72.7 TiAl;
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Fig.4 BE image (a) and EDS line scanning curves (b) of

interfacial reaction zone in a-Ti phase
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Fig.5 BEI macrograph (a) and EDS line analysis result (b) of

interfacial reaction zone in TizAl phase
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Fig.6 BEI macrograph (a) and EDS line analysis result (b) of

interfacial reaction zone in TiAl; and TiAl, phases
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