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A simple method for determining parameters of JWL EOS
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Abstract ;

Based on the principle of energy conservation in a cylinder test and the empirical formula of a cylinder’s

expansion velocity at feature distances, a simple method for calculating parameters of JWL EOS of detonation products of

CHNO type explosives was presented. If the density and detonation velocity of the explosive were given, the parameters of

JWL EOS of detonation products could be determined with this method. It did not require a cylinder test and it was more

economical , convenient and accurate. Using this method, four kinds of common explosive were studied. By comparing to

the P-V curve of JWL EOS obtained with a cylinder test and numerical simulations, it was shown that this method has a

higher precision and meets the needs of explosion mechanics applications.
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Fig. 1 Structure diagram of the cylinder test
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Fig. 2 Calculation flowchart
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Tab.1 Cylinder expansion velocity at the feature distances

P/ D/ Ug Uyg
Explosive (g- (mm - (mm'us_l) (mm'p,s_l)

em ™) v G AR A g

TNT 1.63 6.93 1.240 1.212 1.400 1.396
PBX -9404 1.84 8.80 1.614 1.609 1.801 1.800
COMP B 1.717 7.98 1.443 1.439 1.622 1.631
PBX -90101.787 8.39 1.530 1.523 1.713 1.715

&2 JWLREFESHE
Tab. 2 Parameters of JWL equation of state

Ey/GPa A/GPa B/GPa  C/GPa R, R, o
NI 6.604  438.44  4.445 1165 441 1.191 0.33
NT® 7.0 3712 3.231  1.045 415 0.95 0.30

PBX -9404" 9.824  872.45 11.917 1.257 452 1.220 0.33

PBX-9404® 10.2  852.4  18.02 1.207 460  1.30 0.38
COMPB  8.525 657.20 8.729 1.2712 453 1.223 0.33
COMPB® 85  54.2 7.678 1.082 420 1.10 0.3

PBX-9010" 9.162  729.77 7.028  1.407 442 1.193 0.33

PBX-9010" 9.0  581.4 6.801 0.23¢ 410  1.00 0.35
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Fig.3 The P-V curves of JWL EOS for four kinds of explosives
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