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Table 1 The max-norm error,1-norm error and error constant of the density,

momentum, total energy and volume of fraction

h=0.01 h=0.005 Accuracy t© Error constant C
frem l-norm Max-norm l-norm Max-norm l-norm Max-norm l-norm  Max-norm
o 193. 08810 * 191.458X 10 % 499.521X10 ° 123.884X10* 1. 95 0.63 154 3.45
ou  150.295X10°* 212.033X10 ° 375.490X 10 ° 837.553X10 " 2.00 1. 34 151 102
eE  119.751X107% 192.309X107% 313.246X107" 938.315X107° 1.93 1. 04 886 226
Y 952.918X107° 387.095X 10 * 287.670X10° 189.567X10 " 1.73 1.03 27.2 44. 4
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Fig.1 Numerical simulation of the 1D interface problem

3.2.2 5 45° ey e b iE ot B AGA R

BN 0.01 m MR FHK S 0. 01 m W H MRS P L) u=0v=10 km/s HEEWF 45°J7 7] 18
B X [0,0. 1 m]X[0,0. 1 m], HHERA% 200 X200, IS FEMETTHE LM 1=0.0.2.0 ps.4. 0 ps
6.0 ps BFZ0, 8 B9 AR08 0. 1,0. 3,0, 5.0, 7 F1 0.9 AYSE(E L 20 A5 Gt &1 2., SeF 107 Bsf 220 4 14 1 R 23 BOKS
T A AR e B 2 2. DTSRRI D, O 00 DX 3ot 430 %) G 5% 22 A TR DX 3 R — s,

2 FMLLAESBBERSEBRILE

Table 2 Comparison with the theoretic and numerical results of the copper’s VOF

Shape t/(ps) Theoretic/(m*) Numerical/(m?) Relative error/( %)
0.0 7.8393X107° 0.1859
2.0 i 8.0185X10°° 2.0958
Cylindrical 7.8539X10°° .
4.0 8.0359X10" 2.3173
6.0 8.0644X10° 2.6802
0.0 1.0000X 107" 0.0000
2.0 1.0630X10"" 6.3000
Box 1.0000X107*
4.0 1.0741 X101 7.4100
6.0 1.0927x10"" 9.2700
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Fig. 2 Numerical advection test of the 2D interface problems
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Table 3 Comparison of the flyer-plate velocity between Sandia experiment and MFPPM simulation

Experiment Multi-ply assembly by

Buffer/flyer-plate

Impact velocity Flyer-plate material/ MFPPM1velocity

No. thickness/(mm) thickness/(mm) /(km/s) velocity/(km/s) result/(km/s)
EHVLI1 0.64/0.33/0.28/0.31/0.19/0.52 0.81/0. 41 7.20 Al/11.6 11.71
EHVL2 0.61/0.30/0.24/0.32/0.20/0. 44 1.21/0. 43 7.35 Ti6/11.9 11. 82
EHVL3 0.62/0.30/0.23/0.33/0.19/0. 44 1.25/0. 42 7.35 Al/12.2 12. 33
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Fig. 3 Schematic of a graded-density Fig. 4 Axial velocity curves of the flyer-plate
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Numerical Simulation of the Experimental Hypervelocity Launcher
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Wuhan University of Technology ,Wuhan 430070 ,China)

Abstract ; Based on multi-fluid VOF and PPM methods.we develop a MFPPM shock wave physics code

to simulate the experiment configuration of the hypervelocity launcher and test the resolution of the

algorithms in this code. By using the MFPPM, we simulate some experimental hypervelocity launchers

from Sandia National Laboratories,and obtain the numerical results with maximal relative error 1% to

1D,4. 7% to 2D problems compared to that experiments and CTH simulations. Also,a designed model

of hypervelocity launcher is simulated too,and some results are given in this paper.

Key words: PPM; multi-fluid; hypervelocity launch;high resolution algorithm



