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Fig.1 Diagram of lead cylinder compression value test
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Fig.2 Diagram of lead block volume test
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Table 1

charge GPBX/propellant system damage effect gain

Effect of different kind of solid propellant on warhead

type of total lead cylinder percentage
propellant compression value/mm  of gain/%
simulating HTPB propellant 5.4 0

HTPB-3 11.5 13
HTPB-4 15.2 181.5
NEPE 24.4 351.8
GAP 25.3 368.5

Note: 1) mass of propellant is 25 g; 2) mass of warhead charge GPBX
is 25 g.

four group NEPE GAP

three group
B3 HGS-ARR 2 GPBX/ 4k A R )5 52 TR A A i 7m 2
Fig.3 Diagram of compressed lead cylinder after warhead
charge GPBX/propellant system was tested
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Table 2

compression value of warhead charge PX139/propellant system

Effect of the amount of solid propellant on lead cylinder

total lead lead cylinder
ronellant MaSS of cylinder compression percentage
prop propellant/g  compression value of of gain/%
value/mm propellant/ mm
HTPB-3 25 12.8 1.5 13.2
49.7 6.89 -4.1 -36.1
HTPB-4 24.8 18.35 7 61.7
49.9 13.57 2.4 21.1

Note: 1) mass of warhead charge PX139 is 25 g and lead cylinder

compression value of PX139 is 11.35 mm.
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A &0 28.5 mm, GPBX/HTPB #5413 2 5 A1 [
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25 g HTPB-3 (R R T H IR 4A s 5Twik T 7% . MIHTPB
BB 25 AH L, 4 #E FIHTPB-3 25 W/P K & 1 45 41 Hs
A viEk 1 16.3%
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RT3 FOIRLYHOU R GPBX/HE 7] HTPB-3 {4 R Btk [k 4
itk Al
Table 3  Effect of confinement of steel tube on lead cylinder

compression value of GPBX/HTPB-3 system

total lead cylinder

confinement  type of mass of ) ooression
of steel tube  propellant propellant/g vaIuS/mm
o o no 22.5

ves ‘o no 28.5

no HTPB-3 25 22.7

yes HTPB-3 25 30.6

ves simulating 25 26.3

HTPB propellant

Note: 1) mass of warhead charge GPBX is 50 g.
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Table 4
pression value of GPBX/HTPB-4 system

Effect of steel plate thickness on lead cylinder com-

steel plate total lead cylinder

: . percentage

thickness  type of propellant compression S
of gain/%

/mm value/mm
0 HTPB-4 26.6
0.7 simulating HTPB propellant ~ 14.5 0

: HTPB-4 23.5 62.1
3 simulating HTPB propellant ~ 10.4 0

HTPB-4 21.2 103.8

Note: 1) mass of propellant HTPB-4 is 25 g and mass of warhead
charge GPBX is 25 g.
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Table 5 Results of lead block volume of PX139/propellant

system

mass of tvpe of  mass of total lead increased percentage
warhead charge yrF()) allant ropellant/ block of lead block volume
PX139/g prop prop 8 volume/mlL by propellant/%

10 no no 361 0

10 HTPB-3 10 556 54

10 HTPB-4 10 655 81.4
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Fig. 4  Relationship between shock wave overpressure of
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Simulation on Influence of Residual Rocket Motor Propellant on Warhead Damage Effect

WANG Ning, ZHAO Xiao-bin, WANG Chen-xue, TIAN Jun
(Aerospace Industry Research Center of Composite Solid Propellant Safety Technology, Xiangfan 441003, China)

Abstract: The influence of solid propellant on warhead damage effect was studied by these quantitative parameters including lead
cylinder compression value, lead block volume,shock wave overpressure and impulse. Influencing factors that effect lead cylinder
compression value of warhead charge/propellant system was also discussed. The results show that four kinds of propellants all
could enhance lead cylinder compression value of warhead charge/propellant system in different degrees. Contribution to lead
cylinder compression value of warhead charge/ propellant system by four groups HTPB propellant is more than that by three groups
HTPB propellant (HTPB-3). Increased percentage of lead block volume is 81.4% and 54% ,respectively. When scaled distance
" 1012.5 m - kg
equivalence of 1 kg PBXN/0.6 kg HTPB-3 system by an increase of 18.7% and 19.7% ,respectively.

-1/3

ranges from 3.5 m - kg ,HTPB-3 contributes to shock wave overpressure TNT equivalence and impulse TNT
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