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添加0.10%Ce对Sn-0.7Cu-0.5Ni焊料 
与Cu基板间界面IMC的影响 
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摘  要:研究Sn-0.7Cu-0.5Ni-xCe(x=0，0.1)焊料与铜基板间543 K钎焊以及453 K恒温时效对界面金属间化合物(IMC)的形成与生长行为的影
响。结果表明：往Sn-0.7Cu-0.5Ni焊料合金中添加0.10%Ce，能抑制等温时效过程中界面IMC的形成与生长；焊点最初形成的界面IMC为Cu6Sn5，

时效10 d后，Sn-0.7Cu-0.5Ni和Sn-0.7Cu-0.5Ni-0.10Ce这2种焊料中均有Cu3Sn形成，与Sn-0.7Cu-0.5Ni/Cu焊点相比，Sn-0.7Cu-0.5Ni-

0.10Ce/Cu界面IMC层较为平整；该界面IMC的形成与生长均受扩散控制，主要取决于Cu原子的扩散，添加稀土元素Ce能抑制Cu原子的扩散，Sn-

0.7Cu-0.5Ni和Sn-0.7Cu-0.5Ni-0.10Ce焊点界面IMC层的生长速率分别为6.15×10−18和5.38×10−18 m2/s。 
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Effect of 0.10% Ce on intermetallic compounds
at Sn-0.7Cu-0.5Ni/Cu interface 
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Abstract:Intermetallic compound(IMC) formation and growth of Sn-0.7Cu-0.5Ni solder with addition 0.1% Ce were 
studied for Cu-substrate during soldering at 543 K and isothermal aging at 453 K. The results show that addition of 0.1% Ce 
into Sn-0.7Cu-0.5Ni solder inhibits the excessive formation and growth of intermetallic compounds during the soldering 
reaction and thereafter under aging condition. The intermetallic compound layer formed firstly at the interface is Cu6Sn5, after 
10 d of aging a thin Cu3Sn layer is also observed for both solders. After several days of aging, Sn-0.7Cu-0.5Ni-0.1Ce 
solder gives comparatively planar intermetallic layer at the solder-substrate interface than Sn-0.7Cu-0.5Ni solder. The 
formation of intermetallic compounds during aging for both solders follows the diffusion control mechanism. Intermetallic 
growth rate constants for Sn-0.7Cu-0.5Ni and Sn-0.7Cu-0.5Ni-0.1Ce solder are 6.15×10−18 and 5.38×10−18 m2/s, 
respectively, which has significant effect on the growth behavior of intermetallic compounds during aging.
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