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b. schematic diagram c. site layout
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Fig.1 Diagrams of cylinder test
1—detonator, 2—booster, 3—transition grain, 4,9—electric
pin, 5—oxygen free copper, 6—main charge, 7—scanning

position of camera, 8—VISAR pin, 10—pedestal
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Fig.2 Scanning results of cylinder expansion
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Table 1 Curve-fitting parameters of the cylinder expansion
a, /mm a, /mm b, /us™ b, /us™ to/ps
3.517 0.035 0.387 15.772 0.452
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Table 2 Parameters of JWL equation of state for C-1 explosive

Po A B R R E,
/g~ cm™ /GPa /GPa ! 2 @ /- mm

1.932 1827.6 61.35 5.88 1.8 0.3 11.5
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Fig.5 Comparison between simulation and experiment for cylinder test
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Table 3  Error analysis of cylinder simulation and experiment
(R-R,) /mm v : v,/m - 5'4 : re;lative error ' Ec,/M) - qu : n—ilative error
experiment simulation /% experiment simulation /%
Jump-off 1074 968 10.95 0.577 0.469 23.03
6 2.2 1733 1762 -1.65 1.502 1.552 -3.22
12.5 4.1 1808 1807 0.06 1.634 1.633 0.06
19 6.5 1851 1858 -0.38 1.713 1.726 -0.75
25 9.0 1890 1886 0.21 1.786 1.778 0.45

Note: v,,velocity of cylinder wall; E_,,specific kinetic energy of cylinder wall.
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Fig.6 Velocity-time curves of cylinder test with different explosives

Table 4 Parameters of JWL equation of state for foreign reported CL-20-based explosive'* ™

-3

explosive po/8 + cm D/m - s~ A/GPa B/ GPa R, R, ) E,/) - mm™
PBXC-19 1.896 9083 2644.40 26.793 6.13 1.5 0.50 11.50
LX-19 1.920 9104 1596. 65 177.410 6.50 2.7 0.55 11.33
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Table 5 Performance comparison of different CL-20-based explosive

2EF

explosive CL-20 content/% p,/ g - cm™ D/m - s pc;/GPa v,/ m«s” 4
result/m - ™' increment/%
C-1 94.5 1.931 9061 39.0 1886 3006 0
PBXC-19 95.0 1.896 9083 34.5 1913 3072 +2.20
LX-19 95.8 1.920 9104 41.5 1921 3069 +2.02

Note: /2E,, gurney velocity.
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JWL Equation of State of Detonation Product for CL-20 Baesd Pressed Composite Explosive

NAN Yu-xiang', JIANG Jian-wei' , WANG Shu-you' , CHEN Dong-ping’, SUN Zhan-feng’, LIU Xin’

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology , Beijing 100081, China; 2. Shanxi Jiangyang Chemical Industry
Corporation, Taiyuan 030041, China; 3. National Key Laboraiory of Shock Wave and Detonation Physics, Institute of Fluid Physics, CAEP, Mianyang
621999, China)

Abstract: The JWL equation of state of detonation product for pressed composite explosive based on CL-20 was studied. The driv-
ing ability for C-1 explosive(mass ratio: CL-20/insensitive binder=94.5/5.5) was evaluated by 25mm standard cylinder test, and
the relationships between expansion velocity/displacement of the cylinder wall and time were analyzed. Under the consideration
of the equation close, the JWL equation parameters were obtained by the data processing method. And using these parameters, the
cylinder tests for reference explosives LX-19 ,PBXC-19 were simulated, and the driving ability of the C-1 and LX-19,PBXC-19 were
also analyzed. Results show that the relative error of velocity and displacement between the simulation and experiment are less
than 2% and 1% , respectively. Compared with LX-19 and PBXC-19, gurney velocity of C-1 increases 2.02% , 2.20% , respectively.
Key words: CL-20 based explosive; JWL equation of state; cylinder test; simulation.
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