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Expanding the Realm of Possibility

Program Overview
Nine Instrumented Tests into Multi-
Layered Target @ Velocities to 
2800’/sec
AOI’s to 70 degrees
AOA’s to 1.5 degree
Acceleration and Strain Gage 
Instrumentation
Extensive Photo-metrics
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Program Goals
Develop robust data recording packages to obtain 
high velocity deceleration of penetration through 
multi-layered targets
Determine peak ‘g’ vs: velocity relationship
Determine minimum detectable concrete 
thicknesses in calibers 
Determine lateral loading influences on layer 
detection algorithms
Measure projectile rigid body angular features
Develop real time projectile position-time tracking 
algorithms
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Angled Mirrors

Test Parameters
Projectile = 150 #’s

L/D = 8
AOI=90
AOA=0

V=2825 fps
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TEST MD1 TEST MD1 –– 42’ Flight Path42’ Flight Path
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2nd Integral
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Program Results
Robust data recording packages were designed and 
constructed for 3000 fps impact velocities to survive rigid 
body g’s to 25000
The Dr. Forrestal penetration equations were verified.  Peak 
g’s are a soft function of impact velocity.
The minimum detectable thickness for auto-correlation 
algorithms is 1/3 of a caliber 
At nominal impact conditions lateral contamination of axial 
signals does not impact detection algorithms
A differencing technique allows the measurement of angular 
acceleration, velocity, and displacement
An integration routine has been developed which allows the 
position-time of a projectile to be tracked during flight 
through a hard target
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