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Microstructure of reactive composite
brazing joints of SiC ceramics and Ti alloy by
using Ag- Cua Tr (Ti+ C) as bonding material
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(1. School of Materials Science and Engineering, University of Science and T echnology Beijing,
Beijing 100083, China;
2. 703 Institute of the First Academy, China Aerospace Science and T echnology Corporation,
Beijing 100076, China)

Abstract: By using the mixed powder of Ti, C (mole ratio of Tito C is 1: 1) powders for irrsitu synthesizing TiC
in 15%~30% TiC ( volume fraction) and alloying 67. 6% Ag 26. 4% Cu 6% Ti ( mass fraction) powder as vacuum
norr pressure brazing material, sound brazed joints of SiC ceramics / Ti alloy were acquired at 920 ‘C for 30 min. The
joints were investigated by X-ray diffractrometry, scanning electron microscopy, and energy dispersive spectrome-
try. The results show that TiC grains are irr situ synthesized and distribute in Ag and Cu T1i phases of the bonding
layers, distinctly lowering the thermal stress of the joints. However, excess amount of (Ti + C) powder easily
brings about the formation of pores and incomplete reactions of Tiand C in the bonding layers, which are detrimen-
tal to the joints strengths. During brazing process, Tielement in Tralloy and Cu element in the bonding layer inter-

diffuse.
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Bl1 AgCuTi+ 30%(Ti+ C)EREINIELMZEREZ N SEM BiMAHR
Fig.1 SEM microstructures of joint brazed with
AgCuTi+ 30%(Ti+ C) and its bonding layer

(a) —Microstructure of joint; (b) —Microstructure of bonding layer;

(¢) —M agnification of A zone in Fig. 1(b); (d) —Magnification of B zone in Fig. 1(b)
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Fig. 2 XRD pattern of bonding layer
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Fig.3 SEM image of interface between
SiC Tralloy and Ag-CuTi+ 30% (Ti+ C)
bonding layer
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Fig.4 Area including interface betw een
SiC ceramics and Ag-CuTi+ 40% (Ti+ C)
bonding layer
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