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OUTLINE OF TALK 7

Outline

Alntroduction to Pyrotechnic fuzes and delays

Alssues with current compositions used in pyrotechnic
delays:

I Hand held signals (M125A1, M126A1, M127A1,
M158, M159, M195)

I Smoke grenades (M201A1)
I Fragmentation/Practice grenades (M213/M228)

AMMARDECO6s efforts to reenginee
delays for fuzes

AConclusions
AAcknowledgements
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| 7 PYROTECHNIC DELAYS

APyrotechnic delays are chemical
timers that provide a delay between
Initiation and the intended event (i.e.
fragmentation)

ADelay compositions can be either
gassproducing or nga

I Gasless delays typically produce
less than 10 mL gas per gram
composition

I Gasless delays are critical for
sealed devices like most fuzes
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PYROTECHNIC DELAYS j'/
_ del metal
AI?yrotechmc delays are composed of Cofufnyn ignition housing
finely powdered metals, oxidizers, and end
additives pressed into metal tubes. )
AUpon ignition a chemical reaction reacted

material

takes place between the constituents
liberating a controlled amount of heat.

AThe rate at which the reaction front
moves from end to end can be

controlled by varying the fuel/oxidizer reaction heat

ratio, constituent particle size, and front flow

loading pressure. | arrows
AHeat transfer within the column and output

Into the housing also controls the end

burning rate.
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GASSLESS DELAYS i'/
A Must design delay orimer \@ sealed
compositions to be nearly N~ ] o oY
/
asless for sealed fuzes ¢ g
J ;kT/g
: _— ¢ | space between
A If too much gas is produced igniter g | i °P e
by the delay it can lead to 4 | ] (head space)
excessive pressure build-up in et
. /1
the sealed housing ‘ ¢
g / delay
. / /| composition
A Excessive pressure can /
Increase burning rate or cause 0 /

case rupture and failure output charge

M201A1 Fuze Delay Case
Cross Section
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RATIONAL FOR RESEARCH 7

ACurrent military delays contain potassium perchlorate, barium
chromate, and lead chromate which are environmentally hazardous
compounds

AReducing the use of hazardous materials in military munitions is
critical for DoD since it will lead to safer manufacturing, eliminate risk
of test range contamination, and potentially lead to cost savings.

I The Under Secretary of Defense for Acquisition,
Technology and Logistics issued a memorandum
NMIi ni mizing the Use of Hexa
reduce the use of Chromium (VI) whenever possible.

I Massachusetts forced Camp Edwards to stop training with
pyrotechnics in 1997 due to perchlorate ground water
contamination from spent munitions.
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Composition Inverse Inverse
P Components BurnRate BurnRate
Name :
(s/in) (s/cm)
W, B KCI
HHS and M208 tungsten | aCrQ, KCIQ,
diatomaceous 0.15¢38 0.06¢ 15
delay
earth
manganese Mn, BaCrQ)
2¢14 0.8¢5.5
delay PHCrQ . .
Mo00Ad z.|rcon|um Zr-Ni alloy, 2¢12 0.8¢ 4.7
M213. M228 nickel delay | BaCrQ, KCIQ
B (amorphous),
T-10 dela 0.35¢3.5 0.14¢ 1.4
Y BaCrQ . .
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FFORTS AT REDESIGNING
PYROTECHNIC DELAYS

US.ARMY).

AARDEC researched alternatives to the tungsten delay used in the hand held signal
family of rockets (2009-2012)

I Funded by the US Army, RDECOM, Environmental Technology Acquisition
Program

AThese rockets all use the same tungsten delay housed in a massive aluminum disk
(e.g. heat sink!) that serves as a structural component of the rocket

ARocket motor burns for ~0.5 seconds and the delay vents into an empty chamber
(or so we thoughteéemore on this | ater!)

- Pleck Powrier Qutput

Delay Composition
Second Portion

Delay Composition
First Portion
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