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The Chapman-Jouguet pressures of RDX, TNT, 64/36 Composition B, and 77/23 Cyclotol have b(;(;n 
mcasured by detcrmining initial frce-surface velocity as a function of thickncss for 24ST aluminu m platcs in 
contact with the dctona.ting cxplosive. An optical tcchniquc is describcd for the mcasurement of thc vclocities. 
Thc pressurcs dctcrmincd ior RDX, TNT, 64/36 Composition B, and 77/23 Cyclotol arc 338, 189, 292, and 
313 kilobars, respectivcly. 

INTRODUCTION 

""'T was first suggested by Goranson1 in 1945 that ex
- plosive pressures could be established by measure
ment of the free-surface velocity as a function of 
thickness for metal plates in contact with the explosive. 
Duff and Houston2 reported measurements of this type 
for Composition B made by an electrical contactor 
method. This paper will present similar measurements 
made for RDX, TNT, Composition B, and Cyclotol by 
an optical technique. 

BASIC PRINCIPLES 

A steady-state plane detonation wave has been de
scribed by Zcldovich,3 von Neumann,4 and Doring" as a 
shock followed by a reaction zone of decreasing pressure 
t.erminating at the Chapman-Jouguet (C-J) plane. The 
unsteady flow behind this plane of complete reaction has 
been described by Taylor6 ; such flow is essentially a 
rarebction wave cent.ered at the rear of the explosive. 
The generally accepteu picture of the pressure profile of 
a detonation wave is thus much like that of Fig. 1. 

When such a wave impinges upon an inert mat.erial in 
contact with the explosive, the wave transmitted is a 
shock followed closely by a steep rarefaction which is in 
turn followed by a more gradual rarefaction. The shock 
impedance discontinuity at the interface also causes 
disturbances (shocks or rarefact.ions depending on the 
direction of change of impedance) to be reflected back 
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FIG. 1. Generally 
accepted picture of 
the pressurc profile 
of a detonation wave. 

• Work clonc uIHli:r the auspiccs of tlie U. S. Atomic Enerf::y 
C()lllm i s~i o n. A version oj this papcr was presented at the Sccond 
OJi ic<: vi Xaval l~cscarch Symposium on Dctomtion at Washing
ton, D. C. in February, 1955. 
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into the explosive. The effect of this reflected wave O! 

the reaction kinetics and any consequent change in the 
C-J state is assumed to be negligible in the followin. 
discussion. As the transmitted wave travels through the 
inert material, the steep rarefaction overtakes an( 
eliminates that portion of the wave corresponding to tht 
von Neumann pressure spike. Then in further travt 
through the material, the rarefaction corresponding \0. 
the Taylor wave more gradually overtakes and reduct: 
the pressure of the remaining shock front . Shock fron' 
pressure in the inert as a function of the thickness G: 

that material thus varies qualitatively as shown ir 
Fig. 2. Each point of this pressure-thickness curve ma~ 
be considered as related to a point on the pressure profilt 
of the detonation wave. P",*, in particular, correspond; 
to the pressure at the C-J plane in the detonation wave 

If one considers the int.eraction at the explosive-iner: 
material interface as shown in Fig. 3, one can write 

where P.L is the pressure in the detonation wave, P n. i; 
the induced pressure in the inert material, and the P's. 
U's, and D's are densit.ies, part.icle velocities, and shock 
(or detonation) velocities, respectively, particularizcc 
by the subscripts: x referring to the detonat.ion wave, 11: 

referring to the inert material, and r reierring to tht 
reflected wave in the explosive. Conditions in front 0: 
these waves are referred to by a superscript zero. AI' 
velocities are measured relative to the panicle velocities 
in front of the wave. Then using the momentum con· 
servation equations, Pr.=Pr.°Ur.Dx and Pm=PmoUmDm, 
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FIG . 2. Shoe;;. front pressure as a iunction oi material thickne:;; 
(qualitative). p",. is the inert material pressure corresponding l<1 
C-J pressure in the explosi ve. 
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