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Fig. 1 Schematic diagram of Hugoniot measurement
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Table 1 Experimental conditions and results

. shock parameters
No. r: ::::igl driver plate nitrobenzene
U, (x10’m/s) | u, (x10°m/s) | P(x10°Pa) |U.(x10°m/s) [u,(x10°m/s) | P(x10°Pa) |v(x10™'m"/kg)
1 | Al-6061 6.63 0954 171 442 144 7.63 5.61
2 | AlS2s 6.62 0.955 167 434 143 748 557
3 *Cu 6.71 1.86 111 653 314 247 431
4 | *Al-6061 798 196 423 626 279 211 46
5 | *Al-6061 746 157 317 573 228 153 5.14
6 | Al52s 720 1.38 269 497 206 120 499
7 | *Al52s 890 252 59.2 6.94 356 290 415
8 Cu 469 0510 212 353 0910 377 6.33
9 | AlS52s 741 15 29.3 515 219 136 477

Al-6061 (U, =535 + 1.34u,; po = 2.703), Al-52s (U, = 5.228 + 1.458u,; po = 2.637), Cu (U,= 3940 + 1.489u,;
po=8930) are used for standard materials. The mark (*) indicates the system using ‘a flyer to generate
shock wave. (U,: shock velocity, u,: particle velocity, P: pressure, v :specific volume, po: initial density)
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Fig. 5 Hugoniot of nitrobenzene on Us-u, plane
(detonation products Hugoniot (——) and
C-J point ( @ ) calculated by CHEETAH)

Table 2 Detonation properties of nitrobenzene

calculated by CHEETAH
initial density (kg/m®) 1204 x 10°
heat of formation (x 10°J/mo!) 1290
detonation velocity (% 10°m/s) 4923
particle velocity (x 10°'m/s) 1140
sound speed (x 10°m/s) 3782
C-] pressure (% 10°Pa) 6.760
C-J volume (m%/kg) 6382 %107
C-] temperature (K) 2582 x 10°
C-] detonation heat (x 10°J/g) 4964
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INDEFNVREZB L, P-vill (Fig. 6) o8B TR
LC-IR%285L4")—R2, BEAOCHRERMS
BEBDLBALR ) AR ANRL 2%FT . SEDH
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Fig. 6 Hugoniot of nitrobenzene on P-v plane

(detonation products Hugoniot (—) and
C-J point ( @ ) calculated by CHEETAH)
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Shock compression of nitrobenzene

Naoshi KOZU*, Mitsuru ARAT", Masémitsu TAMURA", Masatake YOSHIDA*

The Hugoniot (4 — 30 x 10°Pa) of nitrobenzene has been obtained by shock compression
experiments. Explosive plane-wave generators were used for plane shock wave generation. The
obtained Hugoniot consists of two linear lines (U (x 10°m/s) =252 + 1.23u, (X 10’ m/s)
(08< u, (x 10°m/s) <22) : U, (X 10°m/s) =363 +0935u, (X 10°m/s) 23< u, (% 10°m/s) <
36)), and the kink exists around 15 X 10°Pa. The upper line agrees well with the Hugoniot of
detonation products calculated by CHEETAH code, so it is expected that nitrobenzene deto-
nates in that area. Our data have been discussed by comparing with Hugoniot of other explo-
sives and V.V.Yakyshev's experiments of shock compression of nitrobenzene.
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