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Parameter Calibration Method of Industrial Explosive
Material based on ANSYS/LS-DYNA

WANG Xin ,ZHANG Chang-suo
(School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024 , China)

Abstract; In the numerical simulation of rock blasting, it is very important to accurately describe the work
process of expanding detonation products and to determine the parameters of JWL equation of state( Eos) quickly and
accurately. A parameter calibration method of industrial explosive material is proposed which is based on ANSYS/LS-
DYNA finite element software by combining theoretical calculation with numerical simulation. Taking 2# rock emul-
sion explosive as an example,which is common in engineering, the unknown parameters of the JWL Equation of State
(Eos) were calculated by a simple algorithm according to the density and detonation velocity explosive product man-
ual. On this basis,the numerical simulation of lead column compression experiment and lead casting reaming experi-
ment was carried out,and the accuracy of the calculation parameters was verified by two different experiments. The
influence of the changes of four important parameters A,B,R, and R, in JWL equation of state( EOS) on the results
of numerical simulation was studied by means of orthogonal tests. After the parameter correction, the error between
numerical simulation results and field experiment results was less than 5% ,indicating that the calibration method was
feasible.
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Table 1 Main performance index of 2 #
rock emulsion explosive
/ Hith: B, Py. AL BL R R o [ WiEp MR, W RS A
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K1 g i
A LRI 0.95~1.30 =5 =4200 =16 =280

Fig. 1 Computational Diagram
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Table 2 Material calculation parameters of 2 # rock emulsion explosive

po/(g=em™) D/(m-s™')  P/GPa A/GPa  B/GPa R, R, w V,  E,/GPa
1.00 4200 5.73 236 0.198 4.47 1.2 0.33 1.0 4.29

®3 HMHSH

Table 3 Lead material parameter

po/(g-em™)  E/GPa A/GPa B/GPa n C m T,/K T/K Yo G, S,
11.34 17 0.265 0.426 0.34 0.2051 1.0 760 298 2.77 3.772 0.785
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Fig. 2 Calculation model diagram of lead column compression
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Fig. 3 Explosion power test model
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Fig. 4 Deformation cloud image of lead column during compression
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Fig. 6 Velocity-time curve of measuring point
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Fig. 7 Explosion power test deformation nephogram
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Fig. 9 Velocity-time curve of measuring point
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Table 4 Orthogonal numerical test scheme and results

A/GPa B/GPa R, R, =R 1R/ % IR/ PR/ %
mL mm
1 236.0 0.1980 4.47 1.20 335.053 9.3 13.08 18.25
2 236.0 0.2178 4.67 1.32 314.650 14.8 11.10 30.60
3 236.0 0.1782 4.27 1.08 355.488 3.7 15.05 5.90
4 259.6 0.1980 4.67 1.08 325.558 11.9 12.30 23.10
5 259.6 0.2178 4.27 1.20 396. 115 7.2 15.20 5.00
6 259.6 0.1782 4.47 1.32 367.741 0.4 14.30 10. 60
7 212.4 0.1980 4.27 1.32 364.025 1.4 14.40 10.00
8 212.4 0.2178 4.47 1.08 318.943 13.6 12.40 22.50
9 212.4 0.1782 4.67 1.20 286.733 22.4 10. 00 37.50
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Table 6 Modified material parameters of 2 # rock explosive

po/ (g em™)  D/(m-s") P/GPa A/GPa  B/GPa R, R, w V, EJ/GPa
1.30 4200 5.73 236 0.198  4.47 1.2 0.33 1.0  4.29
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