
Prof. Dr. M. Held

Schrobenhausen, Germany

Behind Armour 
Effects at Shaped 

Charge Attacks

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


Content
Introduction
Diagnostic vessel
Light effects
Gaseous products
Temperature
Spall fragments
Blast effects &

HE equivalence
Incendiary effects
Ignition & Initiation
Summary

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


Introduction
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Possible Shaped Charge Effects
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Possible Behind Armour Effects after
Shaped Charge Jets Perforations

Don Kennedy
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Diagnostic Vessel
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Diagnostic Vessel with 2.4 m³  Volume
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Stiffener on Top
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Cobra Shaped Charge on Top
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Photo Tube
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Time Integrated Pictures

Cobra with Cu liner  in  
the diagnostic vessel
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Time Integrated Pictures
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Time Integrated Pictures
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Light Absorption
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Light Absorption
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Measuring Tank
with Gaseous Analysis and Piezoelectric Pressure Gauges
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Gaseous Analysis
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Temperature
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Spall Fragments
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Sand Boxes on the Bottom
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Measured Jet masses in mg

4 x 145  = 580  Boxes
of 100 mm³
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Blast Load 
Measurements
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Location of Blast Gauges

6    fictures
x 9 locations = 
= 54 diagnostic points

54 dodecahedra 
x 11 diaframa =
594 measurements,
distributed over the 
radius and height 
of the diagnostic vessel
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Location of Blast Gauges

6    fictures
x 9 locations = 
= 54 diagnostic points

54 dodecahedra 
x 11 diafragma =
594 measurements,
distributed over the 
radius and height 
of the diagnostic vessel

Dodecahedra
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View to the top of diagnostic vessel

Fictutures

Expanded metal mesh
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Petersdosen, Dodecaeder, Matches
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Pressurized „Messkörper“
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Calibration of Measuring Device
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Calibration of Measuring Device
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24 g Comp. B Sphere
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S.C. 96, Cu-Liner, 100 mm Barrier
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Blast Distribution
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Blast Distribution
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HE - Equivalent
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HE - Equivalent
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180 - 200 g Male Albino Rats
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180 - 200 g Male Albino Rats
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180 - 200 g Male Albino Rats
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Mortality of Albino Rats 200g
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Incendiary Effects
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Diesel Fuel

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


Test Result
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Ignition &

Initiation Effects
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SC – 35 139
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∆s, ∆t, ti = f (vj)

M. Held,  9th Symposium (International) on Detonation  1416 - 1426, 1989
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∆s, ∆t, ti = f (vj
2

• dj)

http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22


v2d - Criterion

M. Held   9th Symposium (int.) on Detonation  1416 - 1426 + 1432 - 1440,  1989
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Reactions of Propellants and High Explosives

v²d  or u²d criterion gives the ignition and initiation threshold 
values at shaped charge jet impacts

Less sensitive explosives are now not available against 
shaped charge jet loads

Take no explosives in the crew compartment, if you want to 
increase the survivability of the crew 
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Summary of Behind Armour Effects after
Shaped Charge Jets Perforations
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