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OUTLINE 

ÅObjective 

ÅBackground 

ÅModeling & Validations 

ÅEffect of Detonation Convergence on Energy 
Partitioning 

ÅCoaxial Initiation Limitations 

ÅResults of Novel Dynamic Compression 

ÅConclusions 
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GOAL & OBJECTIVES 

 
Develop means for enhancing directed energy from explosive weapon 
systems by exploiting the effects of overdriven detonation.  
Explore means for overcoming the limitations of coaxial charges. 
Validate prediction techniques. 
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Pre-Compression Leads to Elevated Shocked States  
&  

Detonation Condition  
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VALIDATION OF PREDICTION TECHNIQUES & 
TECHNOLOGY BACKGROUND 

Equation of State & Modification 
Agreements with 
Å PBXN-111 PBXN-110/PBXN-111 CYLEX 
Å PBXN-111 Detonation  
Å PBHMX spherical implosion 
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JWL and JWL-M Equations of State 
& Concurrence with PBXN-111 CYLEX  
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CLASSIC CO-AXIAL EXPERIMENT & AGREEMENT WITH 
SKIDMORE-HART MODEL 
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SUSTAINED EFFECT OF CIRCUMFERENTIAL INITIATION 
ON PBXN-111  

(INITIATION BY THIN SLEEVE OF PBXN110 AND PBXN-112) 

Position PBXN- 111 PBXN- 110/111 PBXN- 112/111 

(mm) Predict 9ȄǇΩǘ Predict 9ȄǇΩǘ Predict 9ȄǇΩǘ 

63.5 7.0 6.3 8.3 8.1 8.4 8.3 

44.5 6.5 6.0 8.3 8.2 8.5 9.2 

Centerline 5.8 5.5 9.7 10.4 9.9 10.2 

Average 6.2 5.8 9.1 9.4 9.3 9.5 
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HYDRO-CODE PREDICTION COMPARISON 
WITH REPORTED EXPERIMENTAL DATA: 

SPHERICAL IMPLOSION 

Simulation 
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Effect of Sleeve Thickness 
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                                  PBXN-110 Sleeve Thickness, mm 

Explosive Sleeve 

Thickness

Detonation 

Velocity

Casing 

Velocity

(mm) (m/sec) (m/sec)

PBXN-111 0 5775 1280

2 8303 1403

5 8318 1410

10 8314 1495

13 8320 1549

20 8317 1647

PBXN-110 25.4 8320 1610

PBXN-110 

PBXN-111 
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Relative Energies 
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EXPERIMENTS CONDUCTED WITH INITIATING 
DEVICE THAT OVERCOMES THE COAXIAL CHARGE 
LIMITATION 

Dynamic Compression Technique Results from Circumferential Initiation 
at ~11 km/sec with core explosives: 

Å High performance HMX-ōŀǎŜŘ ŜȄǇƭƻǎƛǾŜ όάIt·ύ 

Å Extremely insensitive rubber-ōŀǎŜŘ ŜȄǇƭƻǎƛǾŜ όάLa·έύ 

Diagnostics for Measuring 

Å Convergent front shape 

Å Detonation velocity 

Å Cylinder expansion 
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CYLINDER EXPANSION 
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Charge Setup and Exterior Instrumentation 



2013 Insensitive Munitions and Energetic Materials Technology Symposium 
Paper 16169 

Approved for Public Release 

From Implosion Shock 

Wave Reflection 

17 

Case Expansion:  

Simulation vs Experimental 

From Sleeve 

Explosive 

From Core 

Explosive 

Symmetry of Case 

Expansion Confirmed 

AUTODYN Case Expansion 

Simulation Confirmed 


