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The flyer plate is slightly inclined.

Fig. 2 The streak-camera record of 7.6 cm-diameter, 0.5mm thick 52-S aluminium flyer plate
accelerated by the detonation of Composition B.
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Table 1 Shock properties of flyer plate.

p“7) c7) s7) rS) Y‘,5) uS)
(g/cm?}| (cm/us) (xbar) | (Mbar)
52=-S Aluminum | 2.65 0.5228 |1.458| 1.7 s 0.256
SK-4 Steel 7.83 0.419 1.49 2.02 7.5 0.987
Ug=C+S§ up, T:Grineisen constant, Yo:Yield stress,

y:Shear modulus

Time (uo)

52-3 Aluminum

o Composition Dy

7, Nitro=ethane [ Y pm—

¥t 2 3 4 5 & 1 8 9
Diotance {cm)
Fig. 3(a) Calculated results of distance-time chra-
cteristics shown by isobars(Mbar)for52-
s aluminum-flyer plate (4 mm thickness)
acclerated by the detonation of Composi-
tion B. (calculated by SIN® )
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Fig. 3(b) The extended diagram of Fig. 3(a)
(Pressure range between—20 and
50 kbars)
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Fig. 4 The flyer—plate velocity of 52-S aluminum for free run

accelerated by Composition B., corresponding to Fig. 3.

- Experimental data are shown by open circles in which

horizontal bars are the measuring distance and vertical

bars imply the experimental errors from the deviation of

* least squares fitting. The thickness of the flyer plate is

A0.5mm,Blmm,C2mm,D4mm,and E4mm with
PMMA plate (1 mm thickness) .
(Curve D corresponds to Fig. 3)
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Fig. 5 The flyer-plate velocity of SK—4 steel for free run
accelrated by the detonation of Composition B.
Experimental data for SUS 304 are shown as in Fig.4
The thickness of the flyer-plate is A 0.5 mm, B 1 mm,

C2mm, d 4 mm.

Table 2 Detonation properties of high explosives computed using the KHT for the
calculation of flyer plate acceleration.

Pe D Pe-s Ye-3 Ve-3,qas Q-3

{g/em?) | (m/s) (kbar) (moles/100 q) {cal/q)
Composition B| 1.66 | 7820 252 3.03 3.112 1403
Cyclotol 1.57 | 7651 231 2.98 3.244 1414
HMX 1.74 | 8501 311 3.03 3.396 1464
octol 1.8 8456 320 3.02 3.224 1426
Nitromethane | 1.128 | 6263 122 2.64 3.868 1292
INT 1.53 | 6624 173 2.89 2.622 1260
Pentolite 1.55 | 7154 205 2.87 2.943 1367
HN/HH(61.4/36.60 | 1.314 | 8011 207 3.08 4.916 1219

HN; Hydrazine Nitrate HH; Hydrazine Hydrate
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Table 3 Calculated 2 mm-thick flyer-plate velocities by SIN® for
explosives which charge weight are equal to 3 cm- length,
density of 1.66 g/ cm3 — Composition B with nitromethane

plane-wave generator.

Plate 52-5 aluminum SK-4 steel
Free run{cm) 1 2 1 1.5
Composition B 4.167 4.512 3.011 3.199
Cyclotol 4.151 4,512 3.001 | eemee
HMX 4.424 4.723 3.140 3.328
Octol 4.372 4.662 3.114 3.294
Nitromethahe 3.844 | 4.257 2.756 2.959
TNT 3.824 4.178 2,785 2,968
Pentolite 4.015 4.371 2,91 | —e---
HN/HH(63.4/36.6) | 4.246 | 4.631 3.059 | w~ee-
(unit;km/s)
] ] L ¥ ¥ L) 1 1 ] ) y J ¢ ) 1]
0L -
k1R _
(18 -
g §
= s (] -
g é"_‘ Composition p 102
44. ™~ -
Y
a w
e s $ 50 .
1 15
2] ¢ -
WL Hitromethane _
[1] 1 [] [ 1 [ 1 ] ] 1 1 1 1 1 1 (]

(calculated by 2DL®’ )
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Fig. 8 Computed isobars of the detonation of 6.7 cmdiameter,
3 cm-high-cylindrical Composition B and 4 cm-high
nitromethane before the acceleration of the flyer plate.
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Fig. 7 Computed isobars and the configuration of the 2 mm-thick,
52-S aluminum plate after 3 us of time of Fig. 6.
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Fig. 8 Computed configurations of 2 mm-thick

52-S aluminum flyer plate for every 0.4
ps accelerated by the detonation of Com-
position B.
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The Numerical Study on the Flyer-Plate Acceleration
by the Detonation of High Explosives

by Katsumi TANAKA* Shuzo FUJIWARA* and Masao KUSAKABE

The acceleration of the flyer plate by the detonation of Composition B and some other
high explosives is studied numerically and compared with experimental results.

One dimensional and two dimensional hydrodynamic analysis show the effectof the

detonation properties, thickness of the flyer plate and distance of free run etc. Com-

puted results agreed with experimental results except for thin aluminum plates.
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Yatabe, Tsukuba, Ibaraki, Japan 305.)
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