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Objective 

 A reminder to not forget the basics of: 
 Understanding what we measure 
 Understanding how we report results 
 Understanding how we interpret results 
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Understanding What We Measure 

 The basic ammunition performance measurements: 
 Pressure 
 Velocity 
 Action time 
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We Love Our Data 

 How often do we see test data 
reported like this: 

It is very detailed… but is it correct? 
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Pressure 

 Copper Crush Method versus Piezoelectric 
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Pressure 

 Piezoelectric Limitations 

(Kistler Model 6215 data from www.kistler.com) 

 

 

A 3, 4 or 5-point calibration won’t 
enable non-linearity correction. 
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Velocity 

 Typical Measurement Setup: 
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Typical Test Setup Parameters 

AS12013566 (25mm Ammo Ballistic Test Methods) 
Approved for Public Release; Distribution Unlimited 
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Assume Typical Setup Errors 

 Assume the spacing of the skyscreens at ground level is 
known to ± 0.5 cm 

 Assume the skyscreens are vertical to ± 1° 
 Assume the shotline is horizontal to ± 2.5° 
 Assume the skyscreens are at the same elevation 
 Assume our ability to measure elapsed time is perfect 
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Velocity Measurement Uncertainty (±) 

 Spacing: ± 0.5 cm 
 Vertical Alignment: ± 1° 
 Shotline: ± 2.5° 
 Timing Error: Zero 

  
± 0.86% 

The uncertainty associated with a 3,300 ft/s velocity measurement is ± 28 ft/s! 
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Action Time 

 Measurements for electrically-primed ammunition are 
generally pretty clear: 

AS-6120A (PGU-28A/B) 
Approved for Public Release; Distribution Unlimited 

MIL-C-63982A (M789) 
Approved for Public Release; Distribution Unlimited 
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Action Time 

 Percussion-primed? Not as simple: 

MIL-C-85656 (PGU-25) 
Approved for Public Release; Distribution Unlimited 

MIL-PRF-71140A (M793) 
Approved for Public Release; Distribution Unlimited 

AS12013566 neither defines “action time” nor how to measure it. 
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Action Time 

 The M793 specification defines action time: 

MIL-PRF-71140A (M793) 
Approved for Public Release; Distribution Unlimited 
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Typical Breech Behavior 

Firing Pin 
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Typical Breech Behavior 

Firing Pin 
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The Bottom Line 

We wouldn’t put dimensions on 
a drawing without considering 
their tolerance. 

 
Why don’t we do the same thing 

with measurements?  
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 Contact information: 
Jim Talley 
General Dynamics Armament and Technical Products 
802-662-6013 
jtalley@gdatp.com 
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