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Fig.1 SEM image (a) and XRD pattern (b) of SisNs-MoSi, composite

ceramic
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Fig.2 Typical BSE images (a~c) and EDS element line scanning (d) of Nb/TiZrNiCu/SisNs-MoSi; joint brazed at 900 ‘C for 10 min:

(a) microstructure of the joint, (b) high-magnification of zone “b” in Fig.2a, and (c) high-magnification of zone “c” in Fig.2a
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Table 1 EDS analysis results of chemical composition at each spot in Fig.2

Spot N Si Zr Nb Mo Ti Ni Cu Possible phase
A - 00.65 07.47 13.48 09.37 60.62 03.43 04.98 L-Ti
B, 03.53 01.45 27.63 - 01.62 35.53 14.60 15.64 (Ti, Zr)2(Cu, Ni)
B, 04.27 00.38 22.95 06.82 - 32.40 14.22 11.46 (Ti, Zr)2(Cu, Ni)
C: 01.90 30.80 28.95 08.89 - 26.53 01.03 01.90 (Ti, Zr)sSis
C, 01.58 29.48 28.03 - 03.82 32.69 01.75 02.65 (Ti, Zr)sSis
D - 00.97 07.47 19.41 02.87 62.37 02.62 04.30 p-Ti
E 22.80 46.22 07.99 - 02.16 15.90 02.03 02.90 TiN+(Ti, Zr)sSis
F - 65.06 00.36 - 29.07 00.96 02.44 02.13 MoSi;
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Fig.3 XRD pattern of Nb/TiZrNiCu/SizN4-MoSi; joint
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Fig.4 Interfacial microstructures of the Nb/TiZrNiCu/SisNs-MoSi; joints brazed at different brazing temperatures: (a) 880 C, (b) 900 C,

(c) 920 °C, and (d) 940 ‘C
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Fig.5 Interfacial microstructures of the Nb/TiZrNiCu/SisN4-MoSi, joints brazed at 920 ‘C for different holding time: (a) 1 min, (b) 5 min,

(c) 10 min, and (d) 20 min
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Fig.6  Shear strength of Nb/TiZrNiCu/SisN4s-MoSi; joints under different brazing parameters: (a) brazing temperature and (b) holding time
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Microstructure and Mechanical Properties of SisN4-MoSi, Composite Ceramic and Nb
Joints Brazed with TiZrNiCu

Shan Wenyu, Wang Ying, Yang Zhenwen, Wang Dongpo
(Tianjin Key Lab of Advanced Joining Technology, Tianjin University, Tianjin 300350, China)

Abstract: The vacuum brazing experiment was carried out on SisNs-MoSi, composite ceramic and Nb with high-temperature active brazing filler
TiZrNiCu. The typical interface structure and formation mechanism of the brazing joint were studied, and the effects of brazing temperature and
holding time on interface structure and mechanical properties of brazed joints were analyzed. The results show that the typical interface structure
of the joint is Nb/g-Ti/(Ti,Zr)2(Cu,Ni)+p-Ti+(Ti,Zr)sSis/ TiN+(Ti,Zr)sSis+MoSi,/SisNs-MoSi,. Brazing temperature and holding time affect the
amount and distribution of (Ti,Zr)sSis compound in the brazing seam by controlling the diffusion degree of Si atoms in SizNs-MoSi, composite
ceramic to the brazing filler, thus affecting the shear strength of the brazed joint. The highest room temperature shear strength of Nb/SizN4-MoSi;
joint is 112 MPa at 920 °C for 10 min. The high-temperature shear strength of Nb/SizN4-MoSi, brazed joint is 123 and 131 MPa at 500 and 600 °C,
respectively.
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