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Table 1 The initialization data for calculation
element G A p/g+cm™? C,/)+ K+ mol™! a/K™ k/GPa™'
Co 4.70!8] 1.3218] 8.90 24,81 1.24 x10 ~°0! 5.75 x10 ~3L10
Cul™! 3.96 1.50 8.90 22.21 1.77 x10 ~° 7.02 x10 73
Fz2 [EEY Co fl Cu iy Cowan IRE TS
Table 2 Cowan EOS coefficients of cobalt and copper
element A, B, C, D, E, A, A,
Co 1.372 -0.571 5.541 x10 72 -0.141 x10 72 0.497 x10 ~* 0.532 2.4546 x10 2
Cu 1.541 -0.585 6.374 x10 2 —2.949 x10 ~* 1.066 x10~* 0.674 2.278 x10 2
£ 3 Co Ml Cu W) R R L
Table 3 The thermodynamic function coefficients of cobalt and copper
element G G, G, C, Cs G,
Co -1.0578 x10* 0.1879 x10? -3.3659 x10 ~* —1.4602 x10 77 1.6464 x10 ~° -1.076 x10?
Cu -1.9835 x10° 6.2112 1.8585 x10 4 1.0499 x10 7 -1.6026 x10 7" —-0.2785 x10?
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Table 4 Detonation performance of the explosives

. s D/km «s™! p/GPa

explosive p/g - cm - - - .
calculation literature calculation literature

1.82 6.238 6.233014) 19.62 -

BNCP 1.80 6.194 6.000"! 18.58 ¥

1.20 4.710 4,430 7.86 2

DACP 1.75 7.615 7.540% 23.38 -
Cu(NH;), (N;(CNO,),), 1.81 7.323 7.21005! 23.54 24.60"°
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Fig.2 lIsentropic expansion curves of the explosives

Table 5 The coefficients of JWL EOS of the detonation products

explosive po/g-cm™  A/GPa

B/GPa

E,/GPa

w
BNCP 1.80 453.4 5.47 4.48 1.33 8.91 0.50
DACP 1.75 800.2 8.75 4.67 1.16 8.36 0.63
Cu(NH,), (N;(CNO,),), 1.81 526.4 3.96 4.59 1.35 8.44 0.40

Note: The ratio of specific volume V/V, range from 0.6 to 6.0 when fitting the data.
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Fig.3 The velocity curves of the flyers
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Calculation of Detonation Parameters of Metal Compounds Explosives

QIN Wen-zhi' , LONG Xin-ping’, JIANG Xiao-hua', HE Bi'
(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China; 2. China Academy of Engineering Physics, Mianyang
621900, China)

Abstract: The Cowan equation of state and thermodynamic parameters of copper and cobalt were investigated. Accordingly, the
detonation parameters of BNCP ( tetraamminebis ( 5-nitrotetrazolato ) cobalt ( Il ) perchlorate) , DACP ( tetraamminediazido cobalt
(Il) perchlorate) and tetraamminebis (3,5-dinitro-1,2 ,4-triazolato-N") copper ( II ) were calculated by VLW code. The coeffi-
cients of the JWL equation of state were fitted using the calculated isentropic expansion data. The process of explosive-driven flyer
plate was simulated by LS-DYNY program. Results show that the calculated results agree well with the experiments,and the devia-
tions is less than 4%.

Key words: physical chemistry; Cowan EOS; VLW EOS; JWL EOS; tetraamminebis (5-nitrotetrazolato) cobalt (I ) perchlorate
(BNCP) ; tetraamminediazido cobalt (Il ) perchlorate (DACP)
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