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Analysis of SRM Performance Variation under Natural Storage Condition

ZHANG Yu, YANG Jie, SUN Qing—feng
(Shanghai Space Propulsion Technology Research Institute, Shanghai 201109, China)

Abstract: A type of solid rocket motor (SRM) was stored for 1 ~ 3 years in the southern and the northern China respectively.
Test results showed that mechanical property of square propellant billets stored together with SRM decreases, while little change
appears on the components. The variation of billet property was introduced and effects of propellant property on the overall
performance of SRM under distinct environments were analyzed.
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Fig. 1 Temperature waving of June
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Fig. 2 Relative humidity change in August
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Fig. 3 Temperature and relative humidity changes in one year

(northern storage )
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Table 1 Change of mechanical property of faster—bumming propellant (southern storage )

B +50 °C +20 °C -40 °C
AR p ol o ol o o
J1AR 1 a(T09) 1 7.7% 1 19.4% 1 42% 121.8% 1 6.9% 129.7%
F14h2 a(T02) 118.8% 132% 124.5% 129.7% 112.7% 1 16%
J1AR2 a(T06) 113.8% 1 28% 124.7% 123% 16.8% 1 6%
J1AR3 a(T04) 117.4% 133.8% 125.6% 130.9% 123% 122.0%
F1A1R3 a(T05) 1 13.4% 133.9% 126.7% 130.4% 111.3% 119.7%
SEE T11.1% 129.4% 119.5% 1272% 143% 1 18.7%
F2 ZBEHFZERETHER(EAR)
Table 2 Change of mechanical property of slow—bumming propellant (southern storage )
B +50 °C +20 °C —40 C
AR o . o P . .
J4 1 a(T09) 1 10.9% 1 1% 19.5% 10.77% 1 8.8% 1 8.0%
F14h2 a(T02) 114.5% | 4% 17.9% 1 1.8% 1 2.9% 13.7%
F14h2 a(T06) 132% 11.7% 17.1% 12.2% 1 12.7% 1 1.6%
J1AR3 a(T04) 121.7% 1 11.4% 1 14.4% 1 6.5% 1 5.4% 1 7.0%
F14h3 a(T05) 119.7% 122% 116.8% 15.5% 1 15.5% 1 83%

TRME 19.6% 1 5.4% 17.3% }2.5% 17.1% }5.7%
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Table 3 Checking safety factor of the engine charged structure

after 3 years in southern storage

B2y L TR/ C

UEFRE +50 +20 -40
PR E 4 AL 20.29 7.13 3.50
BKBEEZRE 18.46 19.23 23.86
LRBHAEREL 9.66 5.20 3.05
TR G RE 15.14 6.00 2.84
RKEERE 13.31 15.62 18.75
GREERH 7.08 434 2.47
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