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Fig. 1 Fitted JWL p-V curve of four kinds of explosives compared with the experimental value
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Table 1 Fitting parameters of JWL Equation of State

©o D pPa €y A B

Explosive ) b4 ) R, R, w
/(g/em®) /(km/s) /(GPa) /(GPa) /(GPa) /(GPa)

TNT® 1. 630 6930 21.0 — 7.0 371. 2 3.2 4.2 0. 95 0. 30
TNT® - - - 2.728 — 620.7 32.8 5. 520 2.00 0. 47
C-4 1. 601 8193 28.0 - 9.0 609. 8 13.0 4.5 1. 40 0. 25
C-4® - - - 2. 836 — 911.3 45.0 5. 530 2. 00 0.41
PETN 1.770 8300 33.5 — 10.1 617.0 16.9 4.4 1. 20 0. 25
PETN® - - - 2. 640 — 872. 8 45.1 5. 297 1. 82 0. 50
HMX® 1. 891 9110 42.0 — 10.5 778.3 7.1 4.2 1. 00 0. 30
HMX® - - - 2.737 — 1000. 0 45. 6 4.909 1. 56 0. 34

Note: (1) Cylinder test data from Ref. [10];(2) Fitted data,y is calculated using Formula (11).
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Table 2 Adiabatic exponent 7 of detonation products components

Component Y Component Y Component Y Component Y Component Y Component Y

H.O 1.9 CO, 4.5 CO 2.85 0O, 2.45 N, 3.70 C 3.35
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Table 3 Calculation results of adiabatic exponent ¥

Explosive 00/ (g/cm®) D..,/(km/s) %o 4 -
Eq. (15) Eq. (20) Exp. 1'%
TNT 1. 00 5097 2.856 2.45 2.46
TNT 1. 64 6950 2. 856 2.94 2.92 3.16
TNT(Liquid) 1.45 6580 2. 857 2.81 2.76 2.64
RDX 1. 00 5981 2.650 2.36 2.46 2.48
RDX 1. 80 8754 2.650 2.91 3.06 2.98
PETN 1. 67 7980 2.240 2.59 2.94 2.55
B-explosive 1.71 8070 2.732 2.91 2.98 2.76
HMX 1. 90 9100 2.9575 2.91 3. 14 3. 00
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Application Research on JWL Equation of State of Detonation Products

ZHAQO Zheng,TAO Gang,DU Chang-Xing

(College of Power Engineering  Nanjing University of
Science and Technology s Nanjing 210094 ,China)

Abstract ; By investigating the JWL equation of state of detonation products of condensed explosive,we

present a method to determine JWL parameters by 7 fitting. This approach does not require cylinder

test and is more economical, secure, convenient and accurate than existing methods. Using this meth-
od,four kinds of common explosive,e. g. , TNT,C-4,PETN and HMX have been studied. By compa-
ring to the p-V curve of JWL equation of state given by cylinder test,we showed that the ¥ fitting has

a high precision and meets the need of explosion mechanics application.

Key words: explosion mechanics;detonation products;J WL equation of state;parameter fit



