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Intermetallic Compound (IMC) Growth

Tensile testing of the dovetail joint shows no degradation up to 60 micron IMC
therefore an IMC thickness of 20 micron is a safe design upper limit

All  specimens fail in aluminum
The dovetail joint itself is stronger than the aluminum 



deflection 4 micron IMC 10 micron IMC 20 micron IMC Result

1 degree 10 KK + 10 KK + 10 KK + no fracture - test stopped

2 degree 10 KK + 10 KK + 10 KK + no fracture - test stopped

3 degree 10 KK + 10 KK + 10 KK + no fracture - test stopped

Elastic bending and vibration testing (10 million cycles)  of the dovetail joint 
also shows no change with IMC thicknesses  from 4 micron to 20 micron 



Intermetallic Compound (IMC) Growth

The IMC layer has an electrical resistivity of 14 µΩ-cm which is 6 times higher than the resistivity 
of aluminum.   However, because the layer is very thin and the cross-sectional area of the IMC 
layer is large,  there is very little effect on the resistance of the busbar. 

The resistance in a busbar (R) is the sum of the resistances in the Cu, Al and IMC.               
R = RCu + RAl + RIMC

For each component , R = ρ x (l / A)  where ρ = resistivity,  l = length,  A = cross-sectional area.

The cross-sectional area of the IMC layer is at least 30X larger than the cross-
section of the busbar itself.   Therefore the resistance of the IMC layer in the busbar
is  RIMC = ρ x (l / A) x (1/30)  which is insignificant compared to RCu + RAl .

Any localized, microscopic heating at the IMC is easily dissipated by surrounding 
Cu and Al



Intermetallic Compound (IMC) Growth

Actual measurements of electrical conductivity of bus bar shows no significant 
change with increased IMC thickness. 

four point probe 
20 amp load


