Lead-Free Microstructure Evolution Studies

Lead Free: Constitutive Equations

Lead Free: Fatigue Life Prediction
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all the properties needed.

Microstructure Evolution

=Constitutive and predictive models do not take the microstructure information
into consideration
*Current efforts are directed towards determining evolution of microstructure

during field-use and during accelerated thermal cycling for SnAgCu alloy
systems

=Microstructure consists of Ag,Sn and Cu,Sn, Inter Metallic Compounds (IMC)
dispersed in ~Sn matrix
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Sn rich

*As soldered specimen does not have any preferred orientation

=Shear loading (at 125°C) leads to coarsening of the Ag,Sn IMC and the Sn rich
structure and Ag,Sn particulates have preferred orientation

All tests were isothermal low cycle fatigue

Effect of Ag Composition and Cooling Rate

Small IMC particulates
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=Ag.Sn particulates can grow in form of plates
during reflow

*Slow cooling rates assist in formation of Ag,;Sn
plates

*SAC405 Alloy exhibits plate formation at slow
cooling rates. SAC305 Alloy does not exhibit plate
formation
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