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Lead use is harmful to environment and human beings. There are most urgent demands for developing the high tem-
perature lead free solders. Zn-255n is a promising lead free candidate for substituting high lead content solders.
However, the main drawbacks are its poor oxidation resistance and poor wettability. In order to find out the dewetting
mechanism in wetting and improve the wettability and oxidation resistance of this alloy, Ar and air atmosphere were

compared, Pr and Al element additions were selected for investigations.
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Fig.1 Wetting curves of different solders: (a) Zn-255n and Zn-255n-XPr (X=0.01,0.05, 0.08wt%)(Designed) in air atmosphere. (b) Zn-255n-YAl (Y=0.01-0.25wt%) (Designed)in air atmosphere. (¢) Zn-255n and Zn-25Sn-XPr (X=0.01, Fig,2, The depth proﬁle analysis of element O and Al of Zn-
05, Qi08wwes) (Tlesighed ) in. AvAtmbspliers, 25Sn-YAI (Y=0.01, 0.09, 0.17wt%) (Designed) by Secondary

Ion Mass Spectroscopy

(1) Dewetting occurs in 2-3sec from the beginning of the wetting experiment in air atmosphere for the solders contain-
ing 0.01wt%Al, and the Zn-258n, Zn-25Sn-XPr solders. However, the dewetting does not occur to the higher Al content

solders in air, and the Zn-25Sn and Pr-containing solders in Ar atmosphere either. Ar protection and Al addition can

impede the dewetting of Zn-25 and Zn-25Sn-XPr solders.

(2) 'The addition of 0.01wt%DPr, enhances the wetting force of the Zn-25Sn solder both in air and Ar atmosphere. The
'Y SL of solder/Cu was decreased with Pr additions as deduced from the wetting curves and the Young’s equation.

(3) 'The oxygen dissolves in the Zn-255n-0.01Al is insufficient for forming oxide at the surface as seen for Zn-25Sn-
0.09Al and Zn-25Sn-0.17Al. The high concentration of oxygen in the top solder layer results in dewetting behavior.
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