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Abstract: SiC ceramic was brazed in vacuum with Ti-35Zr-35Ni-15Cu (mass fraction/ %) filler metal.
The formation of interfacial structure and effects of technological parameters on joint shear strength
were studied. The results show that a series of interface products form owing to the complex interface
reactions between the SiC ceramic and filler metal. When the brazing temperature is 960°C for 10min,
TiC and Ti; Si; +Zr, Si layers form on the SiC ceramic side. Ti;Si; +Zr,Si grows towards to the middle
of the joint and shows a long strip shape. Microstructure from SiC ceramic to the middle of the joint
can be indicated as SiC/TiC/Ti;Si; +Zr,Si /Zr(s,s)/Ti(s,s) +Ti, (Cu,Ni)/(Ti,Zr) (Ni,Cu). When
the brazing temperature is 960°C for 30min, long strip shape Ti;Si; + Zr,Si runs through the entire
joint. Shear strength of the brazed joint firstly increases then decreases with the rising of the brazing
temperature and holding time. The maximum shear strength of the joint with 110MPa is obtained at
brazing temperature 960°C for 10min.
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Fig. 1 SEM morphology of SiC ceramic microstructures
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Fig. 2 Microstructures of SiC ceramic vacuum brazed joint
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Table 1 EDS analysis of the brazed joint(atom fraction/ %)
Phase

) Si Zr Ti Ni Cu Possible phase
region

1 49.30 2.20 2.00 46.00 0.03 0.02 TiC

2 5.50 48.20 24.30 22.30 0.10 0.10 Tis Siy +Zr, Si

3 5.10 12.10 49.70 28.60 2.10 2.40 Zr(s,s)

4 0.30 1.20 5.80 50.10 22.50 20.10 Ti(s,s)+ Tiy (Ni,Cuw)

5 0.10 2.90 32.10 22.50 21.50 20.90 (Ti,Zr) (Ni,Cu)

6 0.20 42.30 25.70 23.50 4.00 4.30 Tis Siy +Zr, Si
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Fig. 3 Effects of brazing temperature (a) and holding time (b) on joint strength
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Fig. 4 Microstructure morphology of joints at different brazing temperatures(+=10min) (a)910°C ;(b)960°C ;(¢)1060°C
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Fig. 5 Microstructure morphology of joints for different holding time(T=960°C) (a)5min; (b)10min; (c)30min
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Fig. 6 Fracture morphology of brazed joints at different technological parameters
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