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Fig. 1 Sketch of hypervelocity launch Fig. 2 Diagram of geometry model
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Table 1 Parameters of material and Griineisen equation of state

Density Shear modulus Yield stress Sound velocity

Material ) S Yo a
00/ (g/cm®) G, /(GPa) o,/ (GPa) ¢/(km/s)
Cu 8. 94 47.7 0.120 3. 960 1. 489 1.99 0.4
Ti 4.51 44. 04 0.138 4.695 1. 147 2.04 0.4
Mg 1.78 16.5 0.190 4. 650 1. 200 1. 46 0.4
TPX 0.835 0.1 0.010 2.200 1.513 0. 97 0.4
w 19.3 16.0 2.200 4,005 1. 268 1. 20 0.4
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A R TN &Y . 1,44 ps B, 2 € IR B T R R, T TE 0 E 4 Ak
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SER B R RENE R . B 5 R TR T e D A R IR 2R R K AR B T 15 km/s A2
A HEE F TSR RSN 3 BN 0.58 ps B 1 ps 224 BE EFHEI T 10 km/s ZEAr, 1.0~1.2 ps
WA GRIFAE 1.2 ps ZJF M L F RATE 1.4 ps 83 15 km/s BB RHRE .

B3 0.74 s B AE A B4 144 ps AT 25
Fig.3 Deformation image at 0. 74 ps Fig.4 Deformation image at 1. 44 ps



170 = JiS L i 2% Eitd %23 %

S35 PAEN 1.0.1.5.2.0 A1 3.0 AYBHLHT A & SEAT AU 5, 0 A BEL BT 40 A % — 4% % 7 L
AR, TR PR ESTRT RN 8.2 mm W E N 7 km/s, P RIEE N 1 mm, % K HAARN
6 mm, /SN 2 mm, FERKY AR P EFMT 90 WA AR B HAFTE 3 DR R
HE LB, P=1 090 s B O s, P=2 B 8 R AR T, P=3 B K
R /N, K204 50 PEST % WA TR RKEE.

16}
R2 AMPEEGUTIL YA TREARKEE
Table 2 Maximal velocity history of the flyer center

12f

at

v/(km/s)

at the lower surface under different P values [
4.
P Max. velocity v, /(km/s)
1.0 15. 00 070270406 08 10 12 14
t(us)
1.5 14. 10
2.0 13. 60 B 5 g R R T AR L {0 A TR - st (] 2
3.0 12. 70 Fig. 5 Velocity history of flier center

at the lower surface
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Table 3 Maximal velocity history of the center of

flier plate below surface in different diameter

Diameter of secondary Max. velocity
flier plate d/(mm) v/ (km/s)
4 13. 80
6 15.0
8 14.0

A6 2mm H&E % K FRIEAR

Fig. 6 Deformation image of J2 mm {lier plate
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2 mm, ZWZEWEESHE1.2.3.4 F15 mm, F421.2.3.4F5 mm ZHEEETF % K
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Table 4 Maximal velocity history of the center of flier

with different thicknesses of buffer

Thickness of Buffer Max. velocity
/(mm) v/ (km/s)
1 15. 00
2 15. 50
’ 1019 75 mm RIS T R
4 16. 10 Fig. 7 Deformation image of flier with a buffer
5 15.70 of 3 mm thickness
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Table 5 Maximal velocity history of the center of flier at different impact velocities

5

Velocity of change impedance flier plate v,/ (km/s) Max. velocity of secondary flier plate v, /(km/s)
5. 00 11.00
6.00 13.70
7.00 16.13
AN
2 it

FEST T AR BT e R A TS R, SR A0 SRR T2 B9 5 1 R A AR BB R R Y B AE A

SEOBHPT R ELL A A . A BUE AT A b TS BE BT R BT A, R Ry ARG oh R R
T R A B S, A5 SRR AR BH P 8 o T O B L N T A A, R D B LA A B 48 5 AR,
PRyt PEN 1.0, 2N 8.2 mm . #IEE N 7 km/s, “H KA HAEN 6 mm,BEHN 2 mm, HEZEF)ZE
JEEE 3 mm AN, S R KRB S A ] 16 km/s DL I,
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Numerical Simulation of Hypervelocity Launch
of Flier Plate with Gradual Change Impedance
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Abstract: A graded-density flier plate with gradual change impedance was designed to launch the
secondary flier plate in hypervelocity on a light gas gun. The impact surface of graded-density flier
plate was made of magnesium,the base surface was made of tungsten,and the middle part was made of
the mixture of magnesium, copper and tungsten. A calculating model of hypervelocity launch was
developed. The numerical simulations of hypervelocity launch with graded-density flier plate were
conducted. The effects of change law of impedance, diameter of secondary flier plate and thickness of
buffer on the secondary flier plate velocity were analyzed. The calculated results indicated that the
maximum velocity of the secondary flier plate exceeded 16 km/s in the condition of optimizing the
change law of impedance of graded-density flier plate,diameter of secondary flier plate,and thickness
of buffer.

Key words:light-gas gun;hypervelocity launch;flier plate of graded impedance;numerical simulation



