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Representative dynamic vivacity ratio curve and initial

dynamic vivacity ratio( IDVR) of typical propellant charge
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Fig.2 Pressure curves in closed bomb of three kinds of pro-

pellants obtained by simulation
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Fig.4 Testing system for IDVR of propellant charge
1—pressure measurement hole, 2—closed bomb, 3—propel-
lants, 4—igniting charge, 5—electrode, 6—escape hole,

7—ignition battery, 8—data acquisition system
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Table 1 Parameters of petal propellants with 19 holes
No. 2c/mm mass/g
0 13.60 140.40
1 10.00 140.50
2 5.00 140.50

Note: 2c is the length of propellant.
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Table 2 Comparison of the IDVRs obtained by geometrical

shape with experimental results

initial dynamic vivacity ratio R,

No. error/ %
caled. exp.
1 1.0378 1.0316 -0.5974
2 1.1776 1.1998 1.8852
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Characterization Method for Fragmentation Degree of Propellant Charge

WANG Yan', RUI Xiao-ting' , FENG Bin-bin' , CHEN Tao*, WANG Guo-ping'
(1. Institute of Launch Dynamics, NUST, Nanjing 210094, China; 2. Mechanics Experiment Center, NUST, Nanjing 210094, China)

Abstract: To characterize the fragmentation degree of propellant charge quantitatively, the concepts of dynamic vivacity ratio and
initial dynamic vivacity ratio (IDVR) were introduced. The dynamic vivacity ratio, which is the ratio of burning surface area of
fragmented propellant charge to the corresponding not-fragmented propellants charges, and IDVR, which is the ratio of burning
surface area of fragmented propellant charge to the corresponding not-fragmented propellants charges at the initial time were de-
duced using the gas state equations of the closed bomb. The close bomb tests were done with three kinds of petal propellants with
19 holes and different lengths of 13.6 mm, 10 mm and 5 mm. The p-t curves of the propellants with different lengths were ob-
tained. The IDVR of the corresponding propellants was gained by processing the p-t curves. The initial surface area of propellants
with different lengths was obtained via calculation based on the geometrical shape, and then the IDVRs of the propellants were ob-
tained. Results show that the IDVRs’ results of tests are close to the calculated values, showing that the IDVR of the propellant can
denote the fragmentation degree of fragmented propellant charge quantitatively.

Key words: ordnance science and technology; propellant charge; fragmentation degree; dynamic vivacity ratio; initial dynamic
vivacity ratio( IDVR)
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