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Table 1 The parameters of JWL equation of state
explosive plg*cm -3 D/em « ps I pey/GPa e/ GPa T,/K A/GPa B/GPa C/GPa R, R, w
TNT 1.630 0.693 21 7.0 3511 371.2 3.231 1.045 4.15 0.95 0.30
HMX 1.891 0.911 42 10.5 4162 778.3 7.100 0.643 4.2 1.00 0.30
2 29 3 30
Table 2 The parameters of aluminum Table 3 The specific heat of detonation product
D/em * ps™!
p S (O Cy detonation product C N, CO, H,0
o cm™ characteristic this Jom * s~ Iy /(g K) !
gc detonation velocity 1S paper Tem * ps g
C,/J+mol™' «K~' 12.481  20.808  29.065  25.138
2.69 0.3400 -0.5545 B 0.5400 0.52 1.4 2.18 0.9245
4 70% TNT +30% Al
Table 4 The calculate results of 70% TNT +30% Al
D/cm';.us'l p/GPa pl/g‘cm_3 pz/g‘cm_3 e, /MJ * em 3 e, IMJ » g7t u/mes™! Q/k)+g™! Q/0.7
0.625 17.37 2.189 3.16 1.02 0.48 1523.966 0.35 0.49
0.630 17.84 2.197 3.17 1.75 0.5 1552. 649 1.05 1.5
0.635 18.31 2.205 3.18 2.49 0.53 1581. 106 1.76 2.52
0. 640 18.79 2.212 3.19 3.23 0.55 1609. 687 2.49 3.55
0.645 19.27 2.22 3.2 3.99 0.57 1638.294 3.22 4.61
0. 650 19.76 2.227 3.21 4.76 0.6 1666. 865 3.97 5.67
0. 655 20.25 2.234 3.22 5.54 0.62 1695.282 4.73 6.75
0. 660 20.75 2.242 3.23 6.34 0.65 1723.643 5.5 7.85
TNT HMX D=C+u
4.552 6.038 kJ + g™ CJ
z 4 33
D>C+u
6450 m * s~ o o D-u
D>C+u
cqd
Q o o D=C+u
cJ ( TNT
6000 m * s~' HMX 8000 m * s ')
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Application of Generalized C-J Condition at Detonation of Aluminized Explosives

WANG Ting-hui' > DUAN Zhu-ping' SU Jiangun® TIAN Qing~heng’
(1. LNM Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China; 2. Xi‘an Modern Chemistry Research Institute Xi‘an 710065 China;
3. The Third Research Institute of Engineers of the General Staff Luoyang 471023 China)

Abstract: The detonation performances of aluminized explosives are the typical non-ideal detonations. Because of the multiphase flowing and
reacting at the front of detonation it was difficult to obtain the detonation parameters by calculation. Assumed that the metal particles have no
reaction at the front of detonation and have the same pressure and velocity with the detonation products using the continuum model and the gen—
eral CJ relation the full equations were obtained. Given the data of experimental detonation velocity we can obtain the detonation pressure par—
ticles velocity and the released heat at the front of detonation by solving the full equations. The calculations of two explosives with different alu—
minium content show that with the decrease of detonation velocity the detonation pressure mass velocity and explosion heat also deceased.

When the explosives with different aluminium contents have the same detonation velocity the higher the aluminium content the larger the deto—
nation pressure and the explosion heat. The calculation assumptions and the calculation model also given discussed.

Key words: explosion mechanics; aluminized explosive; two phase detonation; heat conduction; C-J condition
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