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Fig. 1 Schematic of the apparatus for sessile drop experiments
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Table 1 Wetting properties of Zn, Bi and Sn with NdFeB

under vacuum condition

Metal Temperature/’C Holding time /min Contact angle/(°)

Zn 450 40 0
Bi 280 40 113.4
Sn 240 40 130.7
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Fig.2 DTA curve of Sn-Zn-Bi alloys: (a) Sn-8.5Zn, (b)Sn-8.5Zn-
1Bi, and (c) Sn-8.5Zn-7Bi
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Table 2  Starting and peak temperatures of heat flow

changing for Sn-Zn-Bi alloys (on DTA curves)

Alloy Starting . teng?:ture Ending 5
temperature/C I temperature /°C
Sn-8.5Zn 227.0 243.8 262.6
Sn-8.5Zn-1Bi 224.1 244.8 260.5
Sn-8.5Zn-3Bi 213.5 241.0 260.5
Sn-8.5Zn-5Bi 196.3 235.4 254.0
Sn-8.5Zn-7Bi 194.3 228.8 246.5
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Fig.3 Contact angles of Sn-8.5Zn-xBi alloys to NdFeB vs

different Bi contents
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Table 3 Thermodynamics parameters and AHvy/V** of

different elements

Elements v AHy AHy/ V"
Sn 16.3 2498 38.8
Zn 9.165 115.1 26.3
Bi 21.33 179.2 233
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Fig. 4 Wetting profile photographs of pure metal on NdFeB: (a)
Bi in N, atmosphere, (b) Bi in vacuum atmosphere, (c)

Sn in N, atmosphere, (d) Sn in vacuum atmosphere, (e)

Zn in N, atmosphere, and (f) Zn in vacuum atmosphere
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Table 4 Contact angles of different metals to the NdFeB

substrate at different temperatures

Holding time  Contact angle

Metals  Temperature/'C Jmin ©)
300 40 88.5
Pure Bi
400 40 72.6
300 40 128.2
Pure Sn
400 40 126.0
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Wettability of Sn-8.5Zn-xBi Alloy System with NdFeB Substrate

Yang Xiaohong, Fan Zhikang, Sheng Zunyou, Liang Shuhua, Xiao Peng
(Xi’an University of Technology, Xi’an 710048, China)

Abstract: Wetting behaviors of NdFeB magnet by molten Sn-Zn-Bi alloy systems at different temperatures were investigated by the
sessile drop technique under vacuum and N, atmosphere. The results show that the wettabilities of NdFeB magnet with liquid pure Sn or
pure Bi elements are poor, and their contact angles are higher. While the wettability of NdFeB magnet with liquid pure Zn element is
perfect, and the contact angle is near zero. The Sn-Zn-Bi alloys with certain composition were prepared and their melting points were
measured in order to obtain good wettability of NdFeB magnet with molten Sn-Zn-Bi alloy and lower melting point. The wetting angles
between Sn-Zn-Bi alloys and NdFeB magnet decrease dramatically with increasing the Bi contents from 1.0% to 7.0% (mass fraction)
because the surface tension of the alloys is decreased by the addition of Bi, which were confirmed by calculation and experimental results.
The melting point of Sn-8.5Zn-7Bi alloy is 194.3 °C, and the contact angle between the molten Sn-8.5Zn-7Bi alloy and NdFeB magnet is
53.2°.

Key words: sessile drop technique; wetting behavior; NdFeB magnet; Sn-Zn-Bi alloy system
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