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Hﬂfgﬂ@ Outline

 Introduction: Overview of the PAFRAG
(Picatinny Arsenal FRAGmentation)
Modeling Methodology

 Modeling Fragmentation Performance of
Insensitive Explosive Fragmentation
Munitions

e Summary
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my_:ggm) Natural Fragmentation:

PAFRAG-MOTT Model

Based on Mott’s theory of break-up of cylindrical “ring-bombs”
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Y is a statistical parameter and can be
determined from fragmentation test data

Average circumferential
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Fragment size distribution:
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Rﬂfﬂﬂ{lf) PAFRAG Experimentation

Fragment velocities |

Sawdust Fragment Recovery

Celotex™ Rear Fragment Recovery

Final munitions require arena testing

PAFRAG experimentation is adjusted according
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BBEGB@ PAFRAG Modeling Methodology for

Lethality Assessments
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ROECOM ) CALE-PAFRAG Modeling

Given:. Fragmentation performance of Charge A
Find: Fragmentation performance of Charge B

Explosive
‘ Fuze

Charge A 4\ /1‘\//

VIV,=3, t=49usec

Fragmenting Shell Steel Fragments

\l/ Booster —H

Charge B

Main Charge Fuze /I\

Nose Front Mount and Front Retainer VIV(=3, t=40usec

WARFIGHTER FOCUSED.



HHEEHM) Cumulative number of fragments

—  versus fragment mass, Charge A
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HBEEHM) Parameter y versus explosive detonation

—  Chapman-Jouguet (CJ) pressure
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.RHEEHM) Cumulative number of fragments

- versus fragment mass, Charge B
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RHEL‘HM) Fragment velocities versus theta for 1
e -

varying explosive compositions, Charge B
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Hﬂfgﬂ@ Summary

v" New modeling methodology for assessing performance of
IM munitions developed

v' Employing IM explosives with low brisance properties and
low Chapman-Jouguet (CJ) pressures leads to decreases in
the fragment numbers and velocities

v' Based on the experimental data available to-date, an
approximately linear relationship between the y-parameter
and the Chapman-Jouguet (CJ) detonation pressures is
observed

v' To maintain lethality requirements, explosive
fragmentation munitions with IM formulations requires
employing high fragmentation steel alloys, or
controlled/preformed fragmentation techniques, or a
combination of thereof
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Quesiions?
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Back-up slides
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