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WHAT IS PRIMARY EXPLOSIVE? 7

A Generates a detonation wave when subjected to heat, flame,
Impact, friction or an electric spark

A Initiates secondary or booster explosive, which will initiate the
main charge explosive or propellant

A Most widely used is lead azide or lead styphnate

A Primary explosive and its formulations are incorporated in
detonators, primers, blasting caps, igniters, etc.

The Explosive Train

3. MAIN CHARGE
2. BOOSTER

1. INITIATOR
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LEAD AZIDE & LEAD STYPHNATE j'/

Lead azide (LA): Lead Styphnate (LS):

A Most commonly used as the main A Less powerful than LA, but easier to
component in detonators and initiate by impact (e.g., firing pin);
blasting caps dating back to World high thermal output
War Il era A Typically employed in primers or as

A Several common varieties: the initiating element in detonators

) , L _ i and blasting caps
A Dextrinated i i c o mmer ci al gradeo, |l es
output, safer production/handling A Most ammunition manufacturers
ARD-1333ifimi | itary gradeo, hi ghe,rprc’dl'lcethelrown
performance/reliability in small size A Two common types:
applications

) A Basic

A Special Purpose (SPLA) i very similar .
composition & performance to RD-1333; A Normal
often used interchangeably

A Only 3 current sources of military-
qualified RD-1333/SPLA:

A lowa stockpile

A : Q-----------Pb
A TechOrd/Chemring, South Dakota . @N’*N" ON NO,
A -N" Ppp _N /
' A Dyna N.obel, Ge.rmany N \N,,N@ O 5 *HO
A Reacts with moisture and copper NO,
LEAD AZIDE NORMAL LEAD
STYPHNATE
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OBJECTIVE 7

U Replace lead azide as transfer charge and lead
styphnate spot charge with DBX-1 in M100 electric
detonator

U Replace lead azide as transfer charge AND lead
azide/lead styphnate from stab initiation mix with DBX-1
In M55 stab detonator

M55 Stab Detonator M100 Electric Detonator

Electrical
Input

Bridgewire
Leads

—

RDX/HMX

Ignition Output Explosive
Material or Pyrotechnic
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DBX -1: BLUF 7

AStrict new environmental regulations may disrupt supply of the
older lead/mercury based explosives as well as restrict
training

I Exposure of personnel to human health hazards must be
reduced/eliminated

ADBX-1 is a green primary explosive developed to replace
toxic/hazardous lead & mercury based compounds (LA, most
of LS, DXN-1)

ASuccessfully tested in multiple detonator platforms as well as
primers

AMaterial cost will be comparable or cheaper than lead azide
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A ESOH Issues:

Lead azide and lead styphnate are the two common primary explosives used in detonators,
primers, blasting caps, etc. for military and commercial applications

Lead affects health and environment
A Lead released as air emissions at firing site (training facility, shoot houses, indoor ranges)
A Soldier/worker exposure in training facility, field, production plant or demil

A EPA: There are no safe exposure levels for lead

A Changing Regulation:

National Academy of Sciences (NAS) Study in 2013: Current lead Operators Exposure Level
(OEL) not protective of workers and soldiers

Public Health Center (PHC) evaluating reduced OEL for DoD operations
A Current Status:
I Usage: High (billions of items produced/used per year)

I Weapon Systems: 1000s of items use lead In
primers/detonators

Distribution A: Approved for Public Release. Distribution is Unlimited.

MAY 2017 UNCLASSIFIED



UNCLASSIFIED

ASmallest detonator in mass production
AHot wire ignition

ANickel chrome bridgewire

AlLead styphnate spot charge

AlLead azide intermediate charge
AHMX output charge

COLUMN SIZE TESTING REQUIREMENT

AOut er di amet er AOuputgdenty o

. _ _ - greater or equ.
Alnner explosive diameter: ATypical dents for standard

ATotal column height: - 0.01000160
0.1900 AAIl Fire Parameters
i 1.6V

I 100 F capacitor
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TO IMPROVE FUNCTION

Test results & observations:

I Colloidal Lead Azide spot charge
ANo success with standard bridge wire / firing energy

I Lead Styphnate double spot charge
ANo improvement of high order function

I Milled DBX-1 spot charge

AShows great promise for use to replace lead
styphnate ignition charge.

AEqual firing energy and increased output vs. lead
styphnate.
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ik 7 " 2013: CHARGE CUP EXPERIMENTS |

(us.am)
ALoading:
I Lead styphnate spot charge

I DBX-1 intermediate charge
I HMX output charge

AMultiple groups_loaded, each time making
adjustments to improve results

I HMX column height adjusted to maximize the increment
height of DBX-1

I Optimized consolidation pressure on DBX-1 increment

AResults:

I Eliminated low order functions
I Good output dents
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