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Introduction
§ Published	observation	that	the	nitroplasticizer	(NP)	

in	PBX	9501	played	a	significant	role	in	cookoff.	
§ For	confirmation,	we	did	several	experiments	with	

LX-14,	which	has	nominally	the	same	amount	of	
HMX,	has	an	Estane	binder,	but	has	no	NP.

§ Expected	LX-14	to	be	less	reactive	than	PBX	9501	
due	to	lack	of	the	NP;	but	LX-14	reacted	faster.

§ We	discovered	that	gas	retention	in	LX-14	plays	a	
significant	role	in	cookoff.	

§ Retention	of	reactive	gases	in	LX-14	may	explain	
observed	violence	in	slow	cookoff	experiments.

§ We	present	small-scale	experiments,	a	model	of	
LX-14	ignition,	and	validation	using	smaller-scale	
(ODTX)	and	larger-scale	(TOW)	cookoff	data.	
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LX-14 is more reactive and ignites sooner than PBX-9501 in 
cookoff tests due to retention of reactive decomposition gases.



LX-14	and	PBX	9501	differences
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These explosives have nominally the same detonation 
performance and give the same flame temperatures. However, 
the LX-14 reacts sooner in cookoff tests and is more violent in 
blunt impact tests.
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Sandia’s	Instrumented	Thermal	Ignition	(SITI)
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SITI	ignition	data	at	various	densities
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PBX 9501 ignition delay due to venting is significantly greater than for LX-14. 
Venting does not affect LX-14 for densities greater than 84% TMD (1.5 g/cc).
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Experiments
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SITI (21) experiments considered effects of temperature, density, and confinement. 
ODTX (1) and TOW (3) were used for validation.



SITI	Results
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Model matches ignition time, internal temperatures, and pressure. The effect of 
venting on LX-14 is significantly less than with PBX 9501.
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One-Dimensional	Time-to-eXplosion
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Tube-launched,	Optically-guided,	Wire-tracked	(TOW)

Experiment Schematic Results
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Summary	and	Conclusions
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• Ran	experiments	with	LX-14	to	confirm	the	role	of	
energetic	plasticizer	during	cookoff	of	PBX	9501.	

• LX-14	ignited	sooner	than	PBX	9501	in	our	experiments	
despite	nominally	the	same	HMX	composition	and	a	less	
energetic	binder.	

• Venting	effects	are	negligible	in	LX-14	at	84	%TMD	and	
96	%TMD.

• Retention	of	reactive	gases	within	LX-14	leads	to	faster	
pressure-dependent	reactions.	

• Our	model	matches	ignition	times,	internally	measured	
temperatures,	and	pressure.


