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Structure Design of Brazed Joint Interface Between PZT Piezoelectric Ceramic and TC4
Titanium Alloy
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Abstract: Piezoelectric ceramics are used in the manufacture of ultrasonic motor because of its inverse piezoelectric effect. However,
some problems of poor joint conductivity, easy aging and low connection accuracy caused by organic bonding in the manufacture of
ultrasonic motor need to be solved. In this paper, the surface of PZT piezoelectric ceramics was metallized via magnetron sputtering to
improve the weldability between PZT piezoelectric ceramic and TC4 titanium alloy. The results show that the bonding force between
Ag and base metal is poor, and the unwelded position appears at the junction of Ag layer and base metal. The welding is easy to occur
at the junction of Ti and Ag when Ti/Ag is a metallized layer due to the poor bonding force between Ag and Ti. Ni and solder can form
Ni—Sn layer to improve the joint reliability when the metallized layer is Ni/Ag. A composite metal layer, that is, the base
metal/Ti/Ni/Ag structure, was selected as a metallized layer on the base metal surface, and the typical microstructure of the joint was
analyzed. The results show that the composite metal layer can improve the bonding strength between the metallized layer and the base
metal and realize the effective bonding between the BASE metal of PZT ceramics and TC4 alloy. The microstructure of the interface is
B-Sn/AgzSn/B-Sn+Ni3Sny/NizSn+Ni/TipNi/TipNi+o-Ti/PZT.
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Table 1 Energy spectrum analysis results of each point in

Fig. 2
x/%
Points Possible phase
Sn Ag Cu
4 24.55 75.45 Ag3Sn
B 99.41 0.39 0.20 B-Sn
C 24.34 74.62 1.04 Ag3Sn
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Table 3 Energy spectrum analysis results of each point

x/%

Points Possible phase
Sn Ag Cu Ni Ti
I 99.01 0.37 0.61 B-Sn
J 2431 7552 017 Ag;Sn
K 89.05 094 047 944 0.10 Ni3;Sny B-Sn
L 1519 0.15 023  80.23 4.18 Ni3Sn,Ni
M 8.16 0.10 031 90.27 1.16 Ni
N 4.63 0.18 035 37.82 57.02 Ti,Ni
o 391 034  0.15 2544 70.16 a-Ti, Ti,Ni
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