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Study on Extrusion Stress and Fracture Law of Propellant Charge
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Abstract; The extrusion and fracture process of progel»lanl”fal s uwgﬁ\oadmg is numerically simulated.

Based on the experiment instrument of dynaml ex
stress sensor of the propellant charge u%ed‘)

ics extrusion and fracture of the prope Q harge Wd

s1 n and fr

the propellant charge, the new PVDF

perlment i /le t is developed. The experiment of the dynam-

med The experiment results and the simulation ones

have good agreement, indicating that the com Wt eory and model are accurate, the design of the new sensor is
S

reasonable and the new sensor can be us@

of the extrusion and fracture of the ¥r t charge.

ure the extrusion stress of the propellant charge in the experiment
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Fig. 2 The extrusion stress curve of the

propellant charge bed
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Table 1 Computation parameters
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[28 1 T 5 e 2197
A EHUNERE AR /mm 1.9
H P AR i/ MPa 1600
TS L 0.2
L A /N 800
L R 4 R /N 3700
P TTIR] FE 45 R AL 0.9
2B /s 106
A 8] 4 B /ms 3
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Fig. 3 The fragmentation of propellant bed

at different time
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Fig. 4 Diagram of experiment instrument of dynamic

extrusion and fracture of propellant charge
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Fig. 5 Extrusion stress curves by numerical simulation
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Fig. 6 Encapsulated piezoelectric film
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Fig. 7 The new extrusion stress sensor of

the propellant charge bed
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Fig. 8 The extrusion stress curves of the propellant
charge bed at different temperatures measured by

the new extrusion stress sensor
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Table 2 The results of compression fracture

experiment at different temperatures

WY h/mmm /g m:/g hy/mm p,/MPaS/mm ¢/MPa

w10 2 100 24.22 34.82 5 11.16
i 10 2 100 23.80 35.71 10  18.25
i 10 2 100 24.20 35.62 15  28.37
=ik 10 2 100 23.94 34.25 5 13.73
=ik 10 2 100 24.24 34.87 10 23.85
i 10 2 100 24.26 33.77 15  33.60
fikid 10 2 100 24.24 33.55 5 7.24
ik 10 2 100 24.28 34.23 10 15.88
ikl 10 2 100 23.98 34.41 15 25.13
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Fig. 9 Fracture propellant charge under the conditions

of different temperatures and the same extrusion stress
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