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Table 1 Parameters of the 12 layers for Mg-W system in
computational design (h = 3.553 1 mm)

Tape Mg/ W/ o/ Cyp/ z/
(n/mm) (wt%) (wt%) (gem™?) (cmeps™") (gem™2-ps™!)
1/0.5 150 85.0  7.664 0.256 1.966
2/0.4 17.0 83.0  7.096 0.261 1.854
3/0.2  20.0 80.0  6.385 0.269 1.716
4/0.2  30.0 70.0  4.788 0.295 1.413
5/0.2 45.0 55.0  3.481 0.333 1.160
6/0.2 60.0 40.0  2.735 0.368 1.007
7/0.2  70.0 30.0  2.393 0.390 0.934
8/0.2 77.0 23.0  2.200 0.405 0.891
9/0.2 850 15.0  2.015 0.421 0.849
10/0.2  90.0 10.0  1.914 0.431 0.825
11/0.3 950 50  1.823 0.441 0.803
12/0.8 100.0 0.0  1.740 0.450 0.783
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Table 2 Parameters of the 12 layers for Mg-W system in
the experiment (h = 3.553 1 mm)

B 112 PR RALS 6B € &R AR R B AR RERE Mg SR
B S A
Fig.1 Density and layer thickness distribution of twelve
different constituents of GDI as a function of

mass fraction of Mg
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Fig.2 Calculated free surface velocity profile of the flyer
driven by a Mg-W GDI with an impact velocity of 2.0 km/s
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Tape Mg/ W/ o/ Cy/ z/
(n/mm) (wi%) (wi%) (gom~?) (cm-ps~1) (gom~2us?)
1/0.4249 15.00 85.00 7.664 0.256 5 1.9657
2/0.3986 17.00 83.00 7.096 0.2612 1.8535
3/0.1982 20.00 80.00 6.385 0.268 8 1.716 2
4/0.1976 30.00 70.00 4.788 0.2951 1.4129
5/0.1987 45.00 55.00 3.481 0.3332 1.1600
6/0.1996 60.00 40.00 2.735 0.368 4 1.0074
7/0.1983 70.00 30.00 2.393 0.390 3 0.9338
8/0.1996 77.00 23.00 2.200 0.4049 0.8910
9/0.2000 85.00 15.00 2.015 0.4211 0.848 5
10/0.1993 90.00 10.00 1.914 0.4310 0.8249
11/0.2992 95.00 5.00 1.823 0.4406 0.8031
12/0.8391 100.00 0.00 1.740 0.4500 0.7830
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Fig.3 Density and layer thickness distribution of twelve
different constituents of experimental GDI as a function of

mass fraction of Mg
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Table 3 Parameters of the 9 layers for Mg-W system in
the experiment (h = 2.558 6 mm)

Tape Mg/ W/ p/ Cy/ z/
(n/mm) (wt%) (wt%) (g-em™®) (cmps™!) (grem™?pus™1)
1/0.397 29.98 70.02 4.7900  0.2951 1.4133
2/0.201 45.00 55.00 3.4811  0.3332 1.1600
3/0.200 59.83 40.17 2.7414  0.3680 1.008 8
4/0.198 69.89 30.11 2.3961  0.3900 0.9346
5/0.199 76.54 23.46 22119  0.4040 0.893 6
6/0.196 84.46 1554 2.0264  0.4201 0.8512
7/0.200 89.68 10.32 1.9202  0.4303 0.826 3
8/0.301 95.02 4.98 1.8225  0.4406 0.8030
9/0.667 100.00 0.00 1.7400  0.4500 0.7830
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Fig.6 Density and layer thickness distribution of nine
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CALCULATION AND ANALYSIS OF THE Mg-W GDI COMPLEX LOADING
EXPERIMENT Y

Bai Jinsong*? Luo Guogiang! Wang Xiang* Tang Mi* Dai Chengda* Tan Hua*
*(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics, CAEP,
Mianyang 621900, China)

T(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology,
Wuhan 430070, China)

Abstract A Mg-W material system graded density impactor (GDI) for the complexity loading experiment
was designed by means of numerical simulation with elastic-plastic fluid dynamics calculation method. By
considering the technical restriction of minimum thickness of a discrete layer and the limitation of compact
condition in maximum mixing rate between the two individual constituents in the actual material fabrication,
a set of preparation parameters for twelve-different-constituent Mg-W system GDI are given. One experiment
of shock loading and quasi-isentropic compression for the presented GDI on a gas gun was performed. And the
velocity of interface between the flyer and LiF window was provided by VISAR or DISAR technology. Through
the comparison between the computational results and the experimental data, analysis and verification are
implemented for singular phenomena. As a result, a proposal using Mg-Cu material system to fabricate the
flyer is put forward. The project is helpful for the further experimental study with loading/unloading controllable

path and controllable rate.

Key words complex loading, light-gas gun experiment, graded density impactor, computational design,
Mg-W and Mg-Cu systems
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