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Abstract In this experiment selected SnPb, InPb and InPbAg three solders were selected to solder the AuNi9
brush wires which serve in the spacecraft control system. The mechanical properties, the fracture morphology, micro-
structures and the composition of compound phases of soldered joints were compared, thus exploring the impact of the
improved solder on the formation of the compound layer in soldered joints. The results show that there generate the ob-
vious compounds in AuNi9 soldered joints near the gold alloy side using SnPb solder, mainly including AuSn,, Au-
Ni, Sn, and Ni,Sn, compound phases. InPb solder can significantly reduce the joints brittleness, and there generate no
intermetallic compounds in the joint region. While the InPbAg solder can not only protect the silver layer of copper

wires, but also could produce the tiny strengthening phase, i. e., Ag,In in the joint to enhance the joint shear

strength.
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Fig. 1 Overall structure of the electrical slip ring"®’
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Fig.3  Micro-fracture surface of AuNi9 joints with different solders
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Fig.4 Microstructures of AuNi9 soldered joints with different solders
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Fig.5 Microstructure composition analysis of the AuNi9 soldered joint using SnPb solder
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Fig. 6 Microstructure composition analysis of the AuNi9 soldered joint using InPbAg solder
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