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Fatigue damage of shipborne solid roeket motor propellant

under swing loading

QU Kai, XING. Yao-guoy ZHANG Xu-dong

(Pepartment of Aircraft Engineering,

Naval Aeronautical and Astronautical University, Yantai Shandong 264001, China)

Abstraet: A fatigue damage evaluation methoed of propellant under swing loading was
establishedfor some solid rocket\motor. (SRMD. Firstly, the fatigue damage property of
composite solid propellant was acquired-by fixed stress amplitude cycle loading experiment.
Secondly, the stress spectrums.of SRM nodes with time were obtained by method of finite
element analysis. Finally, the rain-flowing counting method and the Miner’s linear cumula-
tive damage theory-were applied to evaluate the fatigue damage of SRM. The results show

that the fatigue damage of motor’s dangerous area reaches 0. 0855 by ship motion loading

across a year.
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Table 1 Test data of repeated tension under

different stress

Stress/MPa N/cycle number InN
0. 60 11 2. 398
0.55 30 3.401
0. 50 62 4.127
0.45 96 4,564
0. 40 368 5.908
0. 35 934 6. 849
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Fig. 1 Carve of SN of propellant
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Table 2 Coefficients of exponent fit

A B C

Correlative coefficient

0.966 11.24 —0.176 0. 985
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Fig. 2 Sketch of some solid rocket motor(SRM)
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Table 3 Parameters of materials

WRE/10° (kg/m® )\ THFNE o\ S PERL i/ MPa

ik 1.7 0.495 E(D
w2 1.28 0.495 12.18
el 7.85 0.3 206. 9X10°
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Fig.4 Curve of acceleration load on SRM
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Fig.5 Mises stress of grain at 32s
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Fig. 6 Principal strain of grain at 32's
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Fig. 7 Mises stress of selected nodes vs. time
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