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REACTION RATES OF TNT/RDX(35/65)explosive

Zhao Feng, Sun Chengwei, Wei Yuzhang. Chi Jiachun

(Southwest Institute of Fluid Physics)

ABSTRACT The reaction rates of TNT/RDX (35/65) explosive have been studied
with the Lagrange analysis and shock initiation data. The explosive samples with di-
ameter of 60mm were initiated under a shock of pressure 4.69 GPa and lasting time
1us by means of a flyer driven by an explosive plane wave lens and an attenuator
consisting of PMMA and steel slabs. The pressure histories at six Lagrange posiions

(0. 0mm 300 mm. 1,05 mm,5.05mm- 6,30 mm, 8, 05 mm? were measured by using the
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F4/203A type manganin perssure gauges. These histories have been smoothed by the
least square cubic B-spline method. With these input data the Lagrange analysis were
performed and the histories of velocity, density and specific internal energy in the
reactive flow have been obtained. Under the assumptions of pressure andtemperature
equilibr'ium. we denote the specific internal energy and volume of the reacting mix —
ture as the weighted averages of those variables of unreacted explosive and detonation
products, where the weight is the reaction degree to be calculated. The reaction de-
gree and rates have been yielded by using the HOM, JWL as well as the y-Law EOS
(Equation of state ) of detonation products.

Based on the tabular data for the pressure, density, specific internal energy, tem-
perature, reaction degree and rates, some, important empirical reaction rates
could be determined. For examples, the coefficients in the Forest Fire rate and the
ignition-growth rate suggested by S.G.Cochran and J.Chan were determined by the
least square method. The influences of different EOS of detonation products on the
rales have been investigated .The rates from HOM and JWL EOS are consistent with
each other, however, the rate from y-Law EOS is lIess than the above two in a
wide range of pressure because the entropy increases considerably in the reaction
zone. The Forest Fire rate shows some differences from that of comp. B explosive
given by C.L.Mader’s approximate calculation with the POP relation and the re-
action Hugoniot. The result of the one-dimensional numerical simulation with the
above rates are consistent well with the experimentaldata of shock initiation.

KEY WORDS detonation, reaction rate, Lagrange analysis, shock initiation.



