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Table 1 The estimated pressures® in target at different impact velocities of flier plates

Impactor velocity/(km/s)

Pressure in target

6.0 8.0 10.0 11.0 13.0 15.0
pr./(GPa) 334 541 798 945 1272 1648
pri/(GPa) 403 657 971 1150 1553 2016
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Table 2 The center velocity values of the flier under different thicknesses of TPX buffer

Case 1 Case 2
hpter/ (mm) v/ (km/s)  hpre/(mm) v/ (km/s) hter/ (mm) v/ (km/s)  hpyer / (mm) v/ (km/s)

0.5 9.437 1.3 10. 017 0.5 8.671 1.3 9. 089
0.6 9.551 1.4 10. 019 0.6 8. 737 1.4 9. 086
0.7 9. 669 1.5 10. 015 0.7 8. 829 1.5 9.070
0.8 9.773 1.6 10. 004 0.8 8.921 1.6 9. 064
0.9 9. 840 2.0 9.938 0.9 8.978 2.0 9. 039
1.0 9.917 2.5 9. 854 1.0 9.026 2.5 9.011
1.1 9.961 3.0 9.782 1.1 9.058 3.0 8. 965
1.2 9. 984 — — 1.2 9. 081 — —
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Fig. 2 The center velocity history of 0. 5 mm and 0. 3 mm Ta flier with various thicknesses of TPX buffer
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Fig. 3 The relationship of the flier center
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Table 3 The center velocities and pressures of 0. 3 mm(Case 1)and 0. 5 mm/(Case 2) Ta flier at t=2 pus

v/ (km/s) p/(GPa)
Case 1 Case 2 Case 1 Case 2
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Fig. 4 The center velocity and pressure curve of the 0. 3 mm Ta flier
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The center velocity and pressure curve of the 0. 5 mm Ta flier
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Fig. 6 Deformation of the materials at t=2. 0 ps of 0.3 mm flier with Lexan or TPX Buffer
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A Numerical Analysis of the Influence of Buffer Material on

Tantalum Flier Plate Velocity in the Hypervelocity Launcher
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Abstract ; Buffer material plays an important role in the hypervelocity launching experiments. By using

numerical calculations,the influence of TPX buffer material’s thickness on high impedance tantalum

flier plate’s velocity is analyzed, and the optimal thickness of buffer material is also evaluated. For

thickness of 0. 3 mm and 0. 5 mm tantalum flier plate,the relative error of tantalum flier plate’s center

velocity is about 5% ~6% at different thicknesses of the TPX buffer materials. In order to compare

the influence of different buffer materials on tantalum flier plate’s velocity, the two-dimensional re-

sults of tantalum flier plate’s center velocity and pressure histories are calculated at the same thickness
of TPX and Lexan buffer.

Key words: hypervelocity launcher;numerical simulation;buffer



