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Table 1 Composition of solder alloys (w/%)

Solder alloy Zn20Sn RE Ni
Zn20Sn 100 0 0
Zn20Sn0.1RE0.2Ni 99.7 0.1 0.2
Zn20Sn0.1RE0.4Ni 99.5 0.1 0.4
Zn20Sn0.1REO0.8Ni 99.1 0.1 0.8
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Fig.1 DSC curves of solder alloys
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Table 2 Solidus temperature and liquidus temperature
of solder alloys ('C)

Solder alloy Solidus Liquidus
Zn20Sn 198.5 393.5
Zn20Sn0.1RE0.2Ni 198.5 387.0
Zn20Sn0.1RE0.4Ni 198.8 386.7
Zn20Sn0.1RE0.8Ni 198.6 386.9
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Fig.2 Spreading area of solder alloys
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Fig.3 Microstructures of solder alloys: (a, €) Zn20Sn; (b, f) Zn20Sn0.1RE0.2Ni; (c, g) Zn20Sn0.1RE0.4Ni; (d, h) Zn20Sn0.1RE0.8Ni
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Fig.6 SEM images of morphologies of solder alloys and corresponding schematic representation of a-Zn phase: (a, ¢) Zn20Sn,

(b, f) Zn20Sn0.1RE0.2Ni, (¢, g) Zn20Sn0.1RE0.4Ni, and (d, h) Zn20Sn0.1REO0.8Ni (the inset images of Fig.5a~5d show

the high-magnification images of solder alloys)
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Influence of RE and Ni on Microstructure and Properties of Zn20Sn
High-temperature Lead-Free Solder

Li Xiaojun', Tian Jun', Dai Pinqiang', Wang Haiyan’
(1. Fuzhou University, Fuzhou 350108, China)
(2. Fujian University of Technology, Fuzhou 350108, China)

Abstract: 0.1wt% RE and 0.2wt%~0.8wt% Ni were added into Zn20Sn high-temperature lead-free solders. The effects of RE and Ni
additions on the microstructure and properties of the solder alloys were investigated. The results show that the solidus temperature of
solder alloys is not distinctly affected when the 0.1 wt% RE and 0.2wt%~0.8wt% Ni are added into Zn20Sn solder alloys, whereas the
liquidus temperature decreases, the wettability and microhardness significantly improve. The solder alloy shows the best wettability and
the highest microhardness when the content of RE is 0.1wt% and Ni is 0.4wt%. Ni-containing intermetallic compounds form in solder
alloys and the amount of intermetallic compounds gradually increases with increasing Ni content, and the shape of intermetallic
compounds and the microstructure of solder alloys change markedly.

Key words: lead-free solder; Zn20Sn; microstructure; properties
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