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Application of Particle Blast Method on
Near-field Blast Numerical Simulation
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Abstract; In order to explore the applicability of particle blast method( PBM) in near-field blast problems, PBM
and arbitrary Lagrange Eulerian algorithm( ALE & S-ALE) were used to simulate near-field blast tests of AL-6XN
stainless steel plates. PBM was used to simulate the near-field blast of a steel plate with different distances to the ex-
plosion center. During this process,how the total number of particles and the particle number ratio influence the cal-
culation accuracy of PBM was analyzed. Combined with the test results of T. B rvik, the calculation accuracy and op-
eration efficiency of PBM, ALE and S-ALE methods were compared. By simulating the near-field blast of spherical C4
explosive 150 mm away from the explosion center the steel plate,the time proportion of different algorithms was also
analyzed. The results show that under different conditions, the maximum error of steel plate deflection obtained by
PBM is 20% , and the dispersion coefficient is 0. 12, which is better than ALE and S-ALE algorithm. For the same
mesh generation , the operation time of PBM algorithm is only one tenth of that of ALE or S-ALE algorithm. PBM has
a higher accuracy and better simulation effect when the particle number ratio is closer to the particle mass ratio under
certain total number of particles,or when the total number of particles is higher under certain particle number ratio.
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Fig. 1 Particle Blast Method ( PBM)
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Table 1 Near field explosion test conditions
of AL-6XN steel plate

C4 258 m/¢g RO L/mm B R AEEEE Z/mm
150 150 17.0
150 200 12.7
150 250 11.3
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Table 2 Material parameters of AL-6XN steel plate

E/GPa v p/(kg-m™?)  A/MPa B/MPa n &/ (s™h)
195 0.30 8060 410 1902 0.82 0.001
I T/K T,/K m C,/(J/kg - K) X o/ (K™)
0.024 296 1700 1.03 500 0.90 1.5%x10°°
[ ]

(a) PBM ¥
(a) PBM method

(b) f5E ALE ¥
(b) ALE method

(c) B S-ALE#:
(¢) S=ALE method

K4 AR ety s

Fig. 4 Different simulation methods
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Table 3 Material parameters of C4
po/(kg-m™) L/(m-s") b E/(Gl-m™?)
1601 8190 1.4 0.35 8.7
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Table 4 Parameters of air equation of state
C,/Pa C, c, c, C, C Cq E,/] V,
-1x10° 0 0 0 0.4 0.4 0 2.58 x10° 1.0
RS5 CAHEDRTFESH
Table 5 Parameters of C4 equation of state
po/(kg*m™)  D/(m-s”') A/GPa B/GPa R, R, o EJ/(Gl-m™)
1601 8190 597.4 13.9 4.5 1.5 0.32 8.7
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Fig. 5 Deflection at different particle counts
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Table 6 Results of different simulation conditions

ANl UGN B WiERER  CPUEHE

L/mm B A R Z/mm E/) FEWT T/
PBM(N =95 w) 18.2(1.07) 2760 1658.0
150 ALE 19.8(1.16) 2010 20 711
S - ALE 20.6(1.21) 2430 19 191
PBM(N =95 w) 15.3(1.20) 1960 1950.0
200 ALE 14.2(1.12) 1310 21 283
S - ALE 16.3(1.28) 1680 19 348
PBM(N =95 w) 11.6(1.03) 1370 2148.0
250 ALE 9.10(0.81) 810.0 21 585
S-ALE 11.4(1.01) 1170 19 120
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