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Fundamental Questions and Conflicting results
* Transducer amplitude vs. normal force

* Transducer slip on top tape?
 Slip or stick of top tape on build structure?
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Effect of height to width ratio on the dynamics of UC
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amplitude in Volts

PDV raw data - solidica 15
expanded centered subset
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Transducer amplitude vs. normal force
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meters per second

Ultrasonic tranducer tip velocity vs time
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Figure 10
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Finally, a key assumption in the lumped parameter model 15
no slip between the sonotrode and the top of the foil. During
normal operation of the sonotrode damages the top surface
(Ram Janaki er al., 2006). Ram Janaki et al., 2006 conclude
that the no slip assumption i1s valid under moderate sonotrode
wear and texture loss. Li and Soar (2007) further strengthen
this finding by noting excessive sonotrode wear resulted in slip
with the foil. They noted several phenomena that occurred
when slip existed between the sonotrode and tape.
Specifically, slipping resulted in shifting, overlapping and
crinkling of foils. Contradicting these findings are the work of
Johnson (2008), he concluded that most of ultrasonic energy
used for bonding, 1.e. energy due to slip, 1s between the build
feature and tape and not at the interface between the tape and
the substrate. He bases this conclusion on observing the
presence of sub-grain refinement at the sonotrode foil
interface. In the context of lumped parameter model the
“1deal™ case 1s assuming the no slip condition and using this
condition to quantfy slip at the tape feature interface.
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