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Effects of isothermal aging on In-3Ag/Cu
interface microstructure evolution characteristics
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(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The effects of isothermal aging on the microstructure and shear property of In-3Ag solder were investigated by
accelerated temperature aging. Scanning electricity microscope (SEM), energy dispersive spectrometer (EDS) and X-ray
diffractometer (XRD) were used to observe and analyze the intermetallic compound (IMC) layer microstructure and the
composition of solder joint. The mechanical testing machine was used to test the shear strength of solder joint, and the
shear fractography was measured by SEM. The results show that, with the isothermal aging time increases, the quadratic
phase Agln, in solder matrix grows prominently, and the shape changes from grain to blocky ship. The thickness of
(Ag,Cu)ln, layer increases gradually, which is controlled by component diffusion rate. The shear strength of solder joints
decreases with isothermal aging time increases, and it decreases from 5.94 MPa after soldering to 2.35 MPa after 1000 h
aging. The fracture type is ductile fracture in solder matrix after being aged at 100 ‘C for 100, 250, 500 and 750 h,
respectively. After being aged for 1000 h, the fracture type belongs to the toughness-brittleness fracture mode.
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Fig. 1 Reflux curve of welding: (a) Presupposition; (b) Actual

curve
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Fig. 2 Schematic diagram of shear specimens (Unit: mm)
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Fig. 3 Typical morphologies of IMCs formed at In-3Ag/Cu substrate interface after isothermal aging for different times and EDS
spectrum of Fig. 3(c): (a) 0 h; (b) 250 h; (c) 500 h; (d) 750 h; (e) 1000 h; (f) EDS spectrum
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Fig. 4 Top views ((a), (b)) and XRD patterns ((c), (d)) of IMCs formed at In-3Ag/Cu interface after isothermal aging for different

times: (a), (c) 500 h; (b), (d) 1000 h
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Table1 EDS analysis results of IMCs formed at In-3Ag solder/Cu interface after isothermal aging for different times

Mole fraction/%
Area IMC layer
Ag Cu In

1 in Fig. 3(a) 21.48 13.81 64.71 (Ag,Cu)ln,
2 in Fig. 3(b) 23.02 15.56 61.41 (Ag,Cu)ln,
3 in Fig. 3(c) 20.12 14.48 65.40 (Ag,Cu)ln,
4 in Fig. 3(d) 25.50 11.79 62.71 (Ag,Cu)ln,
5 in Fig. 3(e) 21.11 12.94 65.94 (Ag,Cu)ln,
Cin Fig. 4(a) 20.03 14.97 65.00 (Ag,Cu)ln,
D in Fig. 4(b) 22.12 13.58 64.30 (Ag,Cu)ln,
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Fig. 5 Effects of isothermal aging time on IMC thicknesses
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Fig. 7 Effects of isothermal aging time on shear strengths
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