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Table 2 The fitting values of D, (k) relation parameters for JB-9014 over a wide temperature range
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11 7.955 33 6.0446 9.6569 6.1370 4.0631 1.8392 242.22 862.20 0.12243
70 7.906 29 2.2092 8.6598 6.2113 6.9487 0.94966 229.43 632.59 0.090762
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Table 3 Comparison of the calculated results and the experi-
mental ones of pseudo-steady-state detonation wave velocity
of JB-9014

e R/ mm experimental calculated data  difference
data/ mm-ps™ /mmeps™! /mmeus™
5 7.498 7.582 +0.084
-55 7.5 7.657 7.658 +0.001
15 7.733 7.733 0
5 7.482 7.560 +0.078
11 7.5 7.621 7.618 -0.003
15 7.690 7.683 —-0.007
5 7.464 7.552 +0.088
70 7.5 7.596 7.597 +0.001
15 7.641 7.656 +0.015

Note: Difference equals calculated data minus experimental data.
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Front Curvature Rate Stick Experiment of JB-9014 over a Wide Temperature Range

GUO Liu-wei, LIU Yu-si, HUANG Yu, ZHANG Xu, ZHENG Xian-xu
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: To study the influence of wide temperature range on the detonation wave front curvature rate for insensitive explo-
sives, pseudo-steady-state detonation wave velocities and wave front shapes were obtained for JB-9014 with three different grain
diameters (10, 15,30 mm) at the temperature =55, 11 °C and 70 °C by using high speed streak camera technique and electric
pins velocimetry. Results show that at the same temperature, the pseudo-steady-state detonation wave velocity is concave down
for small-diameter grain but it is concave up for large-diameter grain. At the same grain diameter, the velocity of pseu-
do-steady-state detonation wave velocities of JB-9014 decreases linearly as the ambient temperature increases and the decrease
of slope is related to the diameter of the grain. When the variation of detonation wave velocity of JB-9014 with grain diameter
and ambient temperature is fitted by polynomial, the fitting results are in good agreement with the experimental data. For
JB-9014 with three kinds of grain diameters, the pseudo-steady-state detonation wave front shape becomes flatter with the in-
crease of the ambient temperature. When the experimental results of three kinds of grain diameters are fitted by genetic arithmetic
method, the D, (k) parameters of JB-9014 over a wide temperature range are obtained. When the local curvature is less than 0.16,
the D, (k) relation decrease with the increase of temperature, while the result is the opposite when the local curvature is greater
than 0.26. When the detonation shock dynamics (DSD) method is used to calculate the non-ideal propagation process of detona-
tion wave of grains with three kinds of diameters, the calculated results are in good agreement with the experimental values.

Key words: insensitive explosive; curvature effect; pseudo-steady-state detonation wave front shape; pseudo-steady-state detona-
tion wave velocity; detonation shock dynamics(DSD)method
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