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Microstructure and Mechanical Properties of SiBCN and Ti;AINb Joint Prepared by
Transient Liquid Phase Diffusion Bonding

LIN Jincheng, ZHOU Jiafeng, YU Di, LIN Panpan, LIN Tiesong, HE Peng
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A joint of SiCBN ceramic and Ti,AINB alloy was prepared via transient liquid phase diffusion bonding with AgCu
fillers. The effects of joining temperature and holding time on the microstructure and mechanical properties of the joint were
investigated. In joining, Ti dissolves from Ti,AINb alloy into Ag—Cu melt and reacts with SiBCN ceramic to form a continuous
TiC interfacial layer, while Cu in the liquid phase diffuses towards Ti,AINb alloy to produce Nb(s, s) and TiCu,Al, resulting in the
isothermal solidification of melts. A thicken TiC layer appears, Cu(s, s) vanishes and the fraction of TiCu,Al compound increases
as the joining temperature or holding time increases. The shear strength at room temperature firstly increases and then decreases as
the joining temperature or holding time increases. The joint prepared at 840 ‘C for 40'min exhibits a maximum shear strength of
(73+10) MPa and (95+16) MPa at room temperature and 500 ‘C, respectively, which is mainly attributed to the good stress-relief
ability and thermal resistance of Ag(s, s).
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Fig. 1 Microstructure and XRD patterns of SBCN ceramic and Ti,AIND alloy
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(a) Schematic of samples assembly

(b) Heating history of joining experiment

B2 ERAA R AR T2k

Fig. 2 Sample assembly and heating history of joining experiment
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Fig. 3 Typical microstructure of Ti,AINb and SiBCN joint prepared at 840 C for 20 min
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Points B C N Al Si Ti Cu Nb Ag Possible phase
4 0.02 0.40 6.34 93.24 Ag(s, s)
B 1.64 0.12 0.91 95.58 1.75 Cu(s, s)
C 12.55 0.11 25.80 59.62 0.16 1.76 TiCu,Al
D 23.68 41.44 8.41 0.18 5.81 17.48 1.49 0.08 1.43 TiC+SiBCN
E 1.00 20.15 26.69 30.68 10.72 10.75 (Ti, Nb),Si+Cu(s, s)+ Ag(s, s)
F 1.03 0.29 8.96 18.42 47.19 24.11 Ag(s, s) + Nb(s, s)
G 12.89 0.19 23.90 54.53 6.82 1.67 TiCu,Al
H 12.27 0.19 24.77 53.05 8.24 1.48 TiCupAl + Nb(s, s)
I 4.61 0.21 24.56 20.37 49.76 0.49 Nb(s, s) + TiCurAl
J 19.00 0.37 38.08 19.97 21.89 0.69 Ti—Cu—Al + Nb(s, s)
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Fig. 5 Effect of joining temperature on the microstructure of Ti,AINb/SiBCN joint
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Fig. 6 Effect of holding time on the microstructure of Ti,AINb/SiBCN joint
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Fig. 7 Effect of holding time and joining temperature on the joint shear strength at room temperature
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Fig. 8 SEM photograph of fracture morphology for the joint
prepared at 840 C for 40 min
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room and high temperature for the joint prepared at
840 °C for 40 min
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Fig. 10 SEM photograph of fracture morphology at 500 ‘C for
the joint prepared at 840 ‘C for 40 min
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