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Effect of Fe particles on microstructures and properties of
Sn-3Ag-0.5Cu lead-free solder

LIU Xiao-ying, MA Hai-tao, LUO Zhong-bing, ZHAO Yan-hui, HUANG Ming-liang, WANG Lai

(Dalian University of Technology, School of Materials Science and Engineering, Dalian 116085, China)

Abstract: The effects of Fe particles on the viscosity, melting point, microstructure, wettability and mechanical
properties of Sn-3Ag-0.5Cu solder paste were investigated. The results show that the addition of Fe particles with micro
size increases the contact area between the solder balls and friction force of solder pastes, which is due to the increasing
viscosity of solder paste. The density of Fe is higher than that of the Sn-3Ag-0.5Cu, and Fe particles are adsorbed to the
interface to increase the viscosity of liquid solder, so, the wettability of solder alloys are degraded. Compared with the
Sn-3Ag-0.5Cu/Cu, the fine equiax crystal in Sn-3Ag-0.5Cu-Fe/Cu is found instead of the bulky S-Sn arborescent crystal.
The shear strength of the Sn-3Ag-0.5Cu-1%Fe/Cu is 46 MPa, which is 39% higher than that of the Sn-3Ag-0.5Cu/Cu.
The microhardness of the matrix increases approximately 25% as a result of incorporation of Fe particles.
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Fig. 3 DSC profiles of three solders: (a) Sn-3Ag-0.5Cu; (b)
Sn-3Ag-0.5Cu-0.5Fe; (c) Sn-3Ag-0.5Cu-1Fe
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Fig. 4 EPMA images of SAC-1Fe reflowed for 2 min:
(a) Low magnification SEM image; (b) High magnification
SEM image; (¢) EPMA image
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(b) SAC-1Fe/Cu
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Table 1 Wetting angles of solders after reflowing for 10 min

Sample SAC SAC-0.5Fe  SAC-1Fe

Wetting angle/(°) 26.5+1 28.5+0.8 33.7+1
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Fig. 8 Backscattering electron images
of shear fracture: (a) SAC/Cu; (b) SAC-
0.5Fe/Cu; (c) SAC-1Fe/Cu
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Fig. 9 Cross-section SEM images of
solder joints: (a) SAC/Cu; (b) SAC-
0.5Fe/Cu; (c) SAC-1Fe/Cu
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