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Table 1 The test data for shock compression liquid nitrogen
KA w/ (km/s) uy/ (km/s) u,/ (km/s) p/GPa
Al-Al 4.057 5.836 3.232 14.456
Al-Al 4.417 6.228 3.500 16. 826
Al-Al 4.968 6.890 3.827 21.306
Cu-Al 4.667 8.100 4.800 31.422
Cu-Al 5.227 8.761 5.356 37.923
W-Al 4.846 8.900 5.707 41.040
W-Al 5.356 9.463 6.222 47.575
W-Al 5.476 9.800 6.520 50.047
W-Al 6.029 10. 145 6.931 56.812
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Fig.2 Shock velocity vs partical velocity for liquid N,
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Fig.3 Shock pressure vs molar volune for liquid N,
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Table 2 The theoretical data for shock compression liquid nitrogen

v/ (em®/g) p/GPa T/K D/eV x
0.785 3.63 204 9.91 0
0.714 5.73 620 9.91 0
0.643 9.51 1439 9.91 0

.571 16.58 3125 9.71 1.01xX107 ™
.500 31.70 7077 9.11 1.14X10°¢
. 464 39.39 9025 8.66 4.98x10*
.428 46.74 9986 8.11 1.13X 102
.393 56.42 10679 7.46 0.05
.357 68.59 11472 6.71 0.11

o o o o o o o

.339 73.23 11845 6.30 0.23




%4 i 1 S VR e T R L ) S AT AR T AT 351

90 X 18000 t
80 \\ o 'Experiment of this work 16000 ‘\ Calculation of this work
70 \\ Calculation of this work 14000} I \ ® Ref[4]
60f \ © Refl-d] 12000} \
%': 50f 10000} 3 \
g 4o0f ¥ 8000}
30f 6000}
20} 4000}
10F 2000}
0 1 1 A 1 0 1 1 L
03 04 0.5 0.6 0.7 0.3 03 04 0.5 0.6 0.7
v/(em’/g) v/(em’/g)
K4 &M 48 Hugoniot X 3 il £k K5 W oy s 4 i P2 - L 7 0% AR i 2
Fig.4 Principal Hugoniot of liquid N, Fig.5 Shock temperature vs molar volume for liquid N,
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Study for Shock-compression Properties and
Dissociative Phase Transition of Liquid Nitrogen

SHI Shang—chunl, Dong Shi', MENG Chuan-min"?,
JIAO Rong-zhen®’, SUN Yue’, YANG Xiang-dong®
(1. Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics,
CAEP, Mianyang 621900, Sichuan, China;

2. Institute of High-Temperature High-Pressure Physics,
Sichuan University, Chengdu 610065, Sichuan, China)

Abstract: Shock-compression properties were measured for liquid nitrogen compressed dynamically to pres-
sure of 10 ~60GPa by employing the two-stage light gas gun. The data show a continuous phase transition
above 33GPa shock pressure, as indicated previously by shock wave experiments. A theoretical model has
been derived to examine experimental data by inducing molecular dissociative fraction. According to theo-
retical and experimental results the phase transition was considered as molecular dissociative phase transi-
tion.

Key words: liquid nitrogen; shock compression; dissociative phase transition



