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Brazing of C{/SiC composite to Ti alloy using Ag-Cu-Ti-TiC
composite filler materials

XIONG Jin-hui, HUANG Ji-hua, ZHANG Hua, ZHAO Xing-ke, LIN Guo-biao
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Abstract: C¢/SiC composite was joined with Ti alloy using Ag-Cu-Ti-TiC mixed powder as interlayer under condition of
some suitable brazing parameters. The microstructures of the brazed joint were investigated by SEM, EDS and XRD. The
mechanical properties of the brazed joints were measured by mechanical testing machine. The results show that Ti
element in the interlayer can react with the brazed composite, a mixture of Ti-Si-C, Ti-Si and TiC composites finally form
the reaction layer between the composite and interlayer. Ti alloy constantly dissolves and Cu diffuses into the Ti alloy,
the diffusion reaction layers between the interlayer and Ti alloy forms. The performed joints have dense bonding layers
reinforced by TiC. These composite brazing layers relax the thermal stress of the joint effectively. These characteristics
are beneficial to the joint, of which the shear strength are remarkably higher than the optimal shear strength of the joint
brazed with pure Ag-Cu-Ti.
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Fig.2 Backscattered electron micrographs of joint brazed by Ag-Cu-Ti-30%TiC at 950 ‘C for 15 min: (a) Joint; (b) Interface

between composite and interlayer; (c) Interface between interlayer and Ti alloy; (d) High magnification image of interlayer

. — Ag

o— TIgCSTIC
¥ o— Ti3SiC3
*— SI3TI5
v— TigCu5

20 30 40 50 60 70 80

200(°)
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15 min)
Fig.3 XRD patterns of joint brazed by Ag-Cu-Ti-30%TiC at
950 ‘C for 15 min: (a) Interface between composite and
interlayer; (b) Interlayer; (c) Interface between TC4 and

interlayer
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Fig.4 Relationship between shear strength of joints and
volume fraction of TiC in Ag-Cu-Ti-TiC brazed under different

conditions
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Fig.5 SEM images showing crack generating between
composite and interlayer of joint brazed by Ag-Cu-Ti-20% TiC

at 900 °C for 5 min
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Fig.6 SEM image of interlayer after over-reaction of joint

brazed by Ag-Cu-Ti-10%TiC at 950 C for 30 min
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