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Test Evaluation of Missile Propellant Charge's Sorage Safety in Extended Service
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(Unit 91049, PLA, shandong Qingdao 266100, China)

ABSTRACT: The work aims to test and evaluate the propellant charge’s storage safety in combination with performance tests
to study whether the propellant charge of a certain type of missile in extended service can meet the safe storage and use re-
quirements. The safety risks caused by the propellant charge's performance aging and failure were analyzed, accordingly the
evaluation parameter system of the propellant charge’ s storage safety was built. On this basis, the storage safety tests of the pro-
pellant charges for 14 years and 5 years were implemented in terms of structural integrity, mechanical properties, thermal stabil-
ity and vulnerability. By the comparative analysis of test results and data, the corresponding evaluation parameters were ob-
tained. The performance changes of propellant charges stored for 14 years were compared with those stored for 5 years. It
showed that the overall structural safety factor decreased from 3.85 to 2.86. At the same testing temperature, the maximum re-
duction of tensile strength, compressive strength and impact strength was 18.35%, 14.05% and 7.85% respectively. The stabi-
lizer content decreased from 98% to 93%, and the friction sensitivity and impact sensitivity increased by 33.28% and 36.77%.
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Resultingly, the storage safety of the propellant charge was evaluated comprehensively. The comprehensive evaluation results

suggest that the storage safety propellant charges in extended service still meet the requirements of technical standard. After

long-term storage, the thermal stability and mechanical properties' changes of the propellant charges are minor, but the corre-

sponding safety parameters changes of the structural integrity and vulnerability are large. Those indicate that the propellant

charges' use safety decreases significantly.
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Fig.1 Evaluation parameter system of propellant charge’s
storage safety
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Fig.2 Nondestructive testing results: @) computerized tomo-
graphy; b) X-ray real-time imaging
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Tab.1 Test result of charge's mechanical properties
SR RIS L??@/Eﬁﬁiﬁ% 15)0 mm/min _ ﬁf‘?lﬁ“\.%ﬁ%’z :EO mm/min e ot (0 )
PibrsmEMPa HUESRE/MPa BB /MPa PUHESRIE/MPa
50 3.47 27.37 2.19 7.44 71.36
itk 1 10 13.35 68.43 8.82 39.75 31.52
-50 23.13 140.95 30.64 133.81 2.33
50 4.25 30.75 2.35 8.51 73.19
ik 2 10 14.19 71.42 9.67 44.93 32.03
-50 24.51 162.36 31.71 147.59 2.52

PR LRI, AN )0t I B X T 2 25 b e i
PO B B AT el o B R MR o R R S b A/
JEAR R, HEUR 1255 25 BPT P i 5 5 5 B I
FHER 2, Fodr, BUHmsm B B R AR T e B H B A IR
JEoh 50 °C . hifiiid R 80 mmimin (IR AT,

AN 0.78 MPa, F#ILT 18.35%; #1151 i
R A i B AR I B O 50 T T 4 R
80 mm/min AR5 F T, ABfbitly 21.41 MPa, F%
N7 14.05%, 470 ity 5 B 7 1A i 4 50.10.,-50 C
R EAG 2.51%, 1.59%. 7.85%. " LIEH, A7



F20% 2

KIGHE, A IARAL G T 0 A S 2 A 2 A R A - 13-

14 a iy R LG B TICAT 5 a B A SR 2ok Ui, 75
G NCTRUR ST E VA VDA R B e S S 71 € VAL 05 7 1A
S0 EE ) A AR I, 7 o o 5 B8 AR AR R EE AR X /N, ot
UL 122 PR REBE A A7 A7 BR A 38 I 2 B R Bt 3
2.3 AREMRRE

SR SRR T A R 22 5 50 S e A T A, B 2 4
LU 25 A R RAL 9 25 1R A TR, IR
{E o BRARELRYIN RE 7k« U 5E R 2GR A E
&R, BAPRE T AR, HBAREITH,
SRR, A PN ] R OR BR THE, FARYE RS
A TR AR B I . 2 LU 25 1R 1 4
LE PRI AE R W3R 2,

®2 KARLTEERAKER
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Tab.3 Test result of friction sensitivity and impact sensitivity
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Fig.3 Gunslinging safety test results: a) batch 1; b) batch 2
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Tab.4 Structural safety factors of the propellant charge
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