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Effects of RE on properties of Sn2.5Ag0.7Cu/Cu solder joints

WANG Yao-li, ZHANG Ke-ke, QIAO Xin-he, QIAN Na-na, PAN Hong, LU Jie, LU Kun-yu, RUAN Yue-fei

(College of Material Science and Engineering, Henan University of Science and Technology,
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Abstract: The effects of rare earth (RE) on the microstructure, shear strength and creep rupture life of the
Sn2.5Ag0.7Cu/Cu solder joints were investigated by X-ray diffractometry, JSM-5610LV scanning electronic microscopy.
The results show that the intermetallic compound (IMC) interfacial layer of soldered joints between Sn2.5Ag0.7CuxRE
lead-free solder and copper substrate usually includes two parts of CusSns near the solder alloy, and Cu;Sn nearside the
Cu substrate. Adding tiny RE in Sn2.5Ag0.7Cu lead-free solder alloy can refine the microstructure of the solder joints
and affect the size and configuration of the IMC of interfacial layer. When the RE adding content of Sn2.5Ag0.7Cu solder
alloy is 0.1% in mass fraction, the shear strength of the solder joint is the highest and its creep rupture life is the longest.
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Fig. 1 Test specimen of solder joint: (a) Specimen before

soldering; (b) Test sample of solder joint
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Fig. 2 XRD pattern of Sn2.5Ag0.7Cu0.1RE/Cu solder joints
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Fig. 3 Microstructures of Sn2.5Ag0.7Cu0.1RE solder joint

interface: (a) CueSns cross-section; (b) CugSns section
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Fig. 4 SEM images of Sn2.5Ag0.7CuxRE solder joints:
(a) SnAgCu; (b) SnAgCu0.1RE; (¢) SnAgCu0.5RE
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Fig. 5 Effect of RE on shear strength of solder joint
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Fig. 6 SEM image of shear fracture of SnAgCu0.1RE solder

joint
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Fig. 7 Effect of RE on creep rupture life of solder joint
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Fig. 8 Creep fracture morphologies of Sn2.5Ag0.7CuxRE
solder joint: (a) SnAgCu; (b) SnAgCu0.1RE; (c) SnAgCu0.5RE
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