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Fig.1 Spreading area of Zn-2Al filler metal: (a) 6063 aluminum
alloy and (b) Q235 low-carbon steel
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Fig.2 Diagrammatic sketch of Young’s equation
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Fig.4 XRD patterns of flux residua: (a) 6063 aluminum alloy
and (b) Q235 low-carbon steel
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Effect of Ga,O3 on the Wettability and Spreadability of CsF-RbF-AlF;
Flux/Zn-Al Filler Metal on Aluminum and Steel

Zhang Junxiong, Xue Songbai, Xue Peng, Yang Jinlong, Lv Zhaoping
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Effects of a trace amount of Ga,0O3 addition on the changes of the wettability and spreadability of CsF-RbF-AlF; flux and Zn-Al
filler metal were investigated on 6063 aluminum alloy and Q235 low-carbon steel. The results indicate that a trace amount of Ga,0;
addition in the flux could obviously promote the Zn-Al filler metal to wet and spread on the surface of 6063 aluminum alloy and Q235
low-carbon steel, and the optimum range of Ga,O3 is 0.001%~0.003%. According to the XRD results of the flux residua and the
thermodynamic calculation, it is concluded that the trace amount of Ga,O; addition can enhance the solubility and reactivity of
CsF-RbF-AlF; flux to the surface oxides on 6063 aluminum alloy and Q235 low-carbon steel. On the other hand, Ga,Os is also reduced to
Ga. Because of its skin effect, Ga is enriched on the interface of filler metal and base metal and effectively decreases its interfacial tension,
thus improving the wettability and spreadability of the filler metal.
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