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NUMERICAL STUDIES ON DYNAMIC COMPACTION OF
POROUS PROPELLANT CHARGES
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(Dept. of Aerospace Technology, National Univ. of Defense Technology, Changsha, 410073)

Abstract: A numerical study on dynamic compaction of porous propellant beds
under confinement is presented in this paper. The two-phase continuum mixture
nonequilibruim theory is applied to describe dynamic compaction processes. The
governing equations are solved by MacCormack finite difference method. As an ex-
ample, HMX porous bed is studied for various piston-impact conditions and com-
pared to experimental data and steady-state wave analysis. The model predicts rea-
sonably well the observed steady compaction wave characteristics. This study can be
applied to investigate the machanisms of Shock to Detonation Transition and Defla-
gration to Detonation Transition for high energy solid propellants.
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Table 2 Numerical calculation-experimental data for HMX

HMX(g,,=0.73) Calculation Experiment
u, He D 8. Pm % T, up D Pm b2
(m/s) (kg/(m.s))  (m/s) (mm)  (MPa) x> (m/s).  (m/s)  (MPa)

100 102 402 86 66. 3 0.958 306.1 101 432 62.1 0.952
2X10% 399 110 62.1 0.949  305.7
104 400 >150 66. 0 0.923 305.3

80 108 340.3 112 47.1 0.928 303.8 80 393 43.7 0.918

79 382 42.1 0.923

78 368 40.0 0. 927

81 364 41. 0 0. 939

76 359 37-9 0.926

55 10% 278.0 117 29.3 0.904 301.9 58 304 24.6 0. 902

55 300 23.0 0. 894

52 280 20.3 0. 896




74 #® o H AR 19954
00
s Numerical calculation
q 400  Sandusk . 1. 00
3‘. ndusky data —__ o § .
g 300 - E 0.95¢
i g ~
& -~ - 5 0.90
- 3 N -
E 200 _ ,& -§
3 Steady wave clkulation = 0. 85 : _
100~ g Numerical calculation
1 ! L { 1 0.8 1 1 1 1 L
0 20 40 60 8 100 120 0 20 40 60 g 100 120
Piston velocity (m/s) Piston velocity (m/s)
Fig. 8 Comparison of numerical Fig. 9 Comparison of numerical and
and experimental results for wave speed ' experimental resules for solid volume fraction
5 & ®w

SR EM G ARG IS EEER, AWATRSRRX ERFIY RO FRSI RN
75 IR B AT T SIS 500 08 4 B ER A OB M BUAL AT T 40 W TR
REEYE FRSRE ST, BRESTMERE RN KR, ERFRAERMAHELT,
SARVERI AT LA 28 B E AT R B, BORLIEI R f Bk B IS B AR R B EE X AR, M8
BRI S FRRE W EHE— R RER P, N5 B EREFER T & AT R
BREAFERN, XX FHRHEFRGZ2ER+IEEN.

g % X W

(12 Sandusky H W, Liddiard T P. Dynamic Compaction of Porous Beds. AD-A164 883

(2) B¥, €58, K/DE BRAEE XA RRPEFBEGBFHA. BE¥HR, 1992 2): 1~9

(3] Baer M R, Nuziation ] W. A Two-Phase Mixture Theory for the Deflagration to Detonation Transition
in Reactive Granular Materials. Int ] Multiphase Flow, 1986, 12 (6): 861~889

4 B#H, €W, RRY. KAKMERSERFHR. BEWEFER, 1992, 6 (2): 136~142

(51 i, &M KAELGIOR R i B 48 B A 1. BB ¥4, 1993 (4



