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Interface Structure and Electrical Property of Yby3Co04Sb;,/Mo-Cu Element Pre-
pared by Welding Using Ag-Cu-Zn Solder
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Abstract: The barrier layer of Ti-Al and the contact layer of Ni were joined to Yby3;Co,4Sb;, simultaneously by us-
ing spark plasma sintering (SPS) technique. The Mo-Cu electrode was then welded to thermoelectric element
Yb,3C0,4Sb,/Ti-Al/Ni by using Ag-Cu-Zn alloy as solder. SEM results show that there are no cracks at the inter-
faces of Yb,3C04Sb,/Ti-Al/Ni/Ag-Cu-Zn/Mo-Cu thermoelectric joints. The EDS analysis shows that intermetallic
compounds (IMCs) layer containing AlCo, TiCoSb and TiSb, phases are formed at the interface between
Ybg;Co,Sby, and Ti-Al After thermal aging at 500°C for 30 d, the inter-diffusions at both Yb,3Co,Sb,,/Ti-Al inter-
face and Ag-Cu-Zn/Ni interface tend to be steady. The contact electrical resistivity of the Ybg;CosSbio/
Ti-Al/Ni/Ag-Cu-Zn/Mo-Cu thermoelectric joints are about 6.1 uQ-cm’ after welding, and it maintained as low as 10
uQ-cm’ even after thermal aged for 30 d.
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Fig. 1 SEM image of Ybg3C04Sb;»/Ti-Al/Ni cross section after SPS

TiCoSh
Yb,,Co,Sh,,

2 SPS K45 5 1 Ybo 3C04Sbyo/Ti-AUNI Fiifl A S5 B %k

IR
Fig. 2 SEM image and line-scan EDS of Yb,3;Co04Sb;,/
Ti-Al/Ni interface from A to B after SPS
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Fig. 3 EDS analyses of IMC layer at Ybg3Co04Sb,,/Ti-Al interface region after SPS
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Fig. 5 SEM images of thermoelectric elements after thermal aging at 500°C for different period
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Fig. 6 Line analysis of Mo-Cu/Ag-Cu-Zn/Ni interface from C to D after thermal aging at 500°C for 30 d
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Fig. 7 Electrical resistance of thermoelectric elements after
thermal aging at 500°C for different period
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