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Study on Interfacial Bonding of TiB, Ceramic/Crl5 Matrix Composites
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Abstract: The 3D connected TiB, ceramic preforms were prepared by the precursor method, and the 3D connected TiB,
ceramic reinforced Crl5 matrix composites were successfully prepared by the casting and infiltration process. The interface
reaction problem was studied by using electron probe and thermodynamic calculation combined with XRD test. The results
show that the Crl5 matrix combines well with TiB, reinforcement, and there are no obvious pores or cracks. In the
transition zone, diffusion and interfacial reactions of Ti, B, Fe, Cr, C and other elements occur between the ceramic
reinforcement and the matrix. In the process of casting, under the action of high temperature and oxygen, the interface

reaction takes place, and the chemical reaction takes place at the interface of the composite material to form the transition

Vol.42 No.06
Jun. 2021

layer phase such as Ti;B,, Fe,Ti and TiC, and the interface shows metallurgical bonding.
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Tab.1 Components of TiB, ceramic slurry
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Fig.2 SEM image of TiB, ceramic preform
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Tab.2 Compositions of points presented in Fig.2(b)

A+ Ti B Fe
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Fig.1 Schematic sand mold for pouring
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Fig.3 XRD patterns of TiB, ceramic preform
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Fig.4 Macrophotograph and SEM image of TiB,/ Cr15 composite
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Fig.5 SEM and EMPA image of the interface between ceramic area and transition area of TiB,/ Cr15 composite
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Tab.3 Gibbs free energy of each reactions
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/kJ-mol’ /kJ-mol' /kJ-mol' /kJ-mol' /kJ-mol’
(1) 280.67 278.04 274.75 - -
2) 235.45 234.63 234.60 241.59 244.47
3) 179.68 175.71 172.08 181.41 -
“4) -955.84 -877.38 -781.55 -646.05 -601.38
(5) -435.65 -399.67 -357.08 -300.62 -282.05
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Fig.6 Effect of temperature on Gibbs free energy of the porous
TiB, ceramic reinforced Crl5 matrix composite
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