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Outline 

• Overview of experimental apparatus 

• Models utilized in design of experiments 

• Model comparisons and results 



Experimental Apparatus 

•  Utilize “fly-away” method of 
characterization 

–  Controlled pulse shaping  
–  Single pulse loading 
–  Evaluation in axial and transverse 

directions Oscilloscope 
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Pulse Shaping 

Nonlinear ODE Algebraic Constraint 

Response functions 

System of equations in solved with implicit time integration 
scheme to predict incident stress 



Pulse Shaper Design Code 



Pulse Shaping Model Comparison 

V ≈ 20 m/s V ≈ 7 m/s



Rigid Body Model 



Wave analysis 



Wave analysis of tungsten disk response  
to ramp loading 



Model for V = 7 m/s  

N-term model 



Model for V = 20 m/s  



Acceleration Measurements 

V ≈ 20 m/s V ≈ 7 m/s



Summary 

• Presented pulse shaping techniques for extending 
loading duration of incident stress pulses 

• Presented both rigid body and wave mechanics models 
for predicting the acceleration of the “fly-away” disk 
given an incident stress pulse 

• Comparison of models to experimental measurements 
from quartz stress gage and two accelerometers are in 
good agreement. 


