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before (a) and after sintering (b)



511

2= 3} N 2 YbCoaShy, MM EL K 12 B )28 5 T REWT 9T 3973 -

*z1

Table 1 EDS analysis results of the regions in Fig.2a for
Ybo29C04Sbs, aIons (at%)
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Fig.2 SEM image (a) and EDS element mapping of Co (b), Sb (c), and Yb (d) for Ybo.29C04Sh1, bulk sample
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Fig.3 Seebeck coefficient (a), electrical resistivity (b) and power factor (c) of YbxC04Sh12(x=0.27, 0.28, 0.29) bulk samples
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Fig.4 Total thermal conductivity (Kiwtal) (2), lattice thermal conductivity (K.) (b), carrier thermal conductivity (K¢) (c), and the ratio of
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Al-Ni coating
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Fig.6 OM image (a) and local magnification (b) of the interface

between the coating and the substrate
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Table 3 Process parameters for preparing protective layer by magnetron sputtering

Element Time/min Temperature/'C Sputtering power Vacuum/Pa Ar pressure/Pa Thickness/um
Al 20 200 Al-100W/DC sputtering 10° 83 82
Ni 30 Ni-100W/Bias sputtering 0.8 1

Bl 7  Ybo2sCosSbi AI/Ni ¥:Z SEM & A K EDS G % M 434
Fig.7 SEM image (a) and EDS element mapping of Al (b) and Ni (c) for Al/Ni coating on Ybg 20C04Sb12
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Fig.8 SEM image (a) and EDS linear scanning along GH (b) of AI/Ni coating on Ybo 29C04Sb1,
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Fig.9 Thermoelectric properties of Ybo20C04Sb1, before and after sputtering Al-Ni coating: (a) Seebeck coefficient o, (b) electrical

resistivity, (c) total thermal conductivity Ko, and (d) ZT value
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Fig.10

along arrows in Fig.10a (h) for Ybo 20C04Sb, after welding

Initial interface morphology (a) and element distribution of Mo (b), Cu (c), Ag (d), Co (e), Sb (f) and Yb (g); EDS linear scanning
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Preparation and Properties of N-Type Yb,Co,Sb;, Thermoelectric Materials
and Coatings

Li Dou, Xu Changjiang, Li Xuguang, Li Shuangming, Zhong Hong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Bulk YbxCo04Shi2(x=0.27, 0.28, 0.29) alloy samples were prepared by melt-annealing-discharge plasma sintering. XRD, SEM
and EDS analysis show that Yb doped single phase CoSh3 thermoelectric material has been successfully synthesized. When the Yb content
increases from 0.27 to 0.29, the power factor of the material increases first and then decreases with the increase of temperature, while the
thermal conductivity decreases first and then increases. Due to the relatively high power factor of 1815 uW-m™ K2 and the relatively low
thermal conductivity of 2.23 Wm™ K, a higher ZT value of 0.62 of the alloy Yhg2C04Sbs, is obtained at 773 K. The Al-Ni protective
coating of Ybo20C04Shi, was sputtered by magnetron sputtering method. SEM and EDS results show that the coating is bonded well with
the substrate, and the thermoelectric properties of Ybg29C04Sh1, element protected by coating have good stability. The welding behavior of
the joint between thermoelectric Yho29C04Shi, and electrode MosoCuso was studied with AgsoCug filler metal. It is found that the interface
is well bonded and the elements such as Co, Sb, Yb and Mo do not spread seriously at the interface.

Key words: CoShs; thermoelectric material; Al-Ni coating; thermoelectric properties

Corresponding author: Li Shuangming, Ph. D., Professor, State Key Laboratory of Solidification Processing, Northwestern Polytechnical
University, Xi’an 710072, P. R. China, Tel: 0086-29-88493264, E-mail: Ism@nwpu.edu.cn



