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FACILITIES FOR THE STUDY OF SHOCK-1INDUCED DECOMPOSITION
OF HIGH EXPLOSIVES

J. E. Vorthman
Los Alamos National Laboratory, Los Alamos, New Mexico 87545

ADSTRACT

This paper briefly desciibes facilities used by the Los Alamos
Explosives Technology group to study the shock-induced decomposi-
tion of high explosives.

INTRODLKIT 10N

Shock wave experiments nave leen done at the DF-Site of los
Alamos National Laboratory (Table 1) for almost 30 ycars. The pri-
mary mission of this scction of the Laboratory is to gain a tunda-
mental understanding of shocked indaced decomposition of high ex-
plogives, Work done in the past has incladed experimental tech-
nique development, cquation of state measurements, and reaction
rate formulations. This paper bricefly deseribes oar facilitics and
rescearch program,  All aceferences are to work that has bheen done
here even theagh the methods may have been developed el sewhere,

COMI'RESSED CAS GUN

nir most saceessfnl modeling of shock indeced decomposition of
explosives! 12 has been based on emluedded Manganin pressure pampe
data gathered nsing a compressed gasn pun, The gnn is 7,6 m lang,
its bore is 70 mm, and it has been nsed to fire projectiles at ve-
locitice in excess of 1,6 km/s (see Table 1), Recont moditica-
tions to the donble-diaphragm breceh are expectied to inerease the
maximim pojeetile velocity by several hundred meters per second,
Projectile velocity iz measrured using shorting ping (Fig. 1) of
varions heights to start and stop vlectronie comters (10 ns 1esol-
ntion),

The principal use of the pan in to provlace a planar shock of
knewn strength in a high explosive (HE).  High spoeed ascilloscopes
(Tektronix 7844) are used to mweasure the ontpnt signal from a Man-
panin pressare pauge cmbedded ia the BE (Fig, ?2). A serieas of
these experiments is dane, varving only the location of the gaage
(Fig. 3). Finally, a Langrangian analysinl 2 of the data is per-
fooamed, an cgoation of state awaomed, and the degaree of 1eaction
obtained (Fig. 4).

Other instrumenta ased at the gun facility inelude quarte
panges, electiomagnetic stresa and particle velocity gauges, a ro-
tating mirror streak camera, and image intennifier cameran, A
teclmigae is heing developed to combine electromagnetic stiess and
particle velocity paagen (Fig., 5).



TABLE I

SHOCK WAVE FACILITY

Laboratory Facilities

70-mm-bore single stage compressed gas gun (0.05 to > 1.6 km/s)
2 sites for firing high explosives
Electrically-driven flyer facility (56 uF, 20 kV)

Instruments

Tektronix 7844 Oscilloscopes
(1) Manganin pressure gauges
(2) Combinced electromagnetic stress and particle velocity
gauging
(3) Quartz gauges
Rot:iting Mirror Camcras
Writing speed < 16 mm/ps
Gear Electronic Streak Camera
Writing speed <5 nm/ns
Timage Intensifier Cameras
10 ‘ns resolution, intensification gain < 10,000

Principal Tnvestigators

Jerry Wackerle | Section Leader (MR, Gas Cun, Theory)
Allan Anderson (Theory)

Mike Ginsbherg (Gag Gun, HE)

Ron Rabie (Propellants, Theory)

Wendell Seitz (HE, Klectric Flyoers)

Carry Schott (HE, Gas Gun, Theary)

Robert Spaulding (NE)

Johm Vorthman (Gae Gun, Theary)

Recent Stadices

A Shock Initiation Study of PBX 9404

Shock Initiation of Porous TATB

Pulsed Laser Stecco Photography of Electrically Exploded Bridpes

Precursora in Detonations in Poroas Explouives

The Polymorphic Detonation

Three -Dimensianal Shack «Change Relations far Reactive Fluida

An Fmpirical Madel to Compute the Velocity Histories of Flyers
Driven by Electrically FExploding Foiln
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TABLE II

Compressed Gas Gun

Recoiling barrel
Bore 70 mm
Length 7.6 meters

Wraparound breech
Volume 23 liters
Maximum gas pressure 43 MPa (6250 psi)

Double-di aphragm breech
Volume 28 1liters
Maximum gas pressure 103 MPa (15,000 -~si)

EXPLOSIVELY PRODUCED SHOCKS

Une datum that is used to characterize each ME is the distance
a shock must travel before the onset of detonation for a given in-
put shock strength., This datum is usually collected using another
HE to generate the input shock (Fig., 6). The HE of intcrest is
wedge-shaped and a rotating mirror camera is used to record the
position of the shock wave as it breaks out of the sloping wedge
face. Detonation is characterized by a (usually) sharp change in
the shock velocity. Reference 3 is another cxample of rescarch
being done that uses one HE to study another.

ELECTRICALLY-DRIVEN FLYER FACILITY

Our rlectrically-driven flyer facility is capable of accelera-
ting a onc-half-inch-square Mylar flyer to 3.® km/s. Energy is
stored in capacitors (56 UF at 20 kV total). TInatruments used in
conjunction with this facility include a pulsed ruby laser for
Hlereo phnlnurﬂphya und an vlectronic streak camera. A Fabry-
Perot interferometer is being assembled for use with all the facil-
ities described above.
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