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ABSTRACT: The work aims to establish the long-term vibration load spectrum of solid rocket motor on duty in the sea, and
analyze the damage of the propellant column caused by vibration. The partial load of the solid rocket motor on duty was ob-
tained through data measurement. The long-term load spectrum of the motor was compiled by the nonparametric rainflow ma-
trix extrapolation method and the time domain load reconstruction method. The stress distribution of the motor propellant col-
umn was established by finite element simulation. The propellant column damage was calculated by Miner’s linear cumulative
damage theory. The extrapolated x, y, and z triaxial extreme load values were increased by 51%, 83%, and 115%, respectively.
During vibration, the Mises stress inside the propellant column was small, and became larger as closing to the bonding interface.
The propellant column near the front and rear heads generated stress concentration. The relationship between propellant stress

amplitude and cumulative damage was deduced and the cumulative damage of the column during the single load spectrum pe-
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riod was 1.059x10*. The nonparametric rainflow matrix extrapolation method and the time domain load reconstruction method

can be used to quantitatively characterize the unobserved large-value loads in the measured data, and effectively establish the

long-term load spectrum of the solid rocket motor in the sea. When the solid rocket motor is continuously on duty for 6 months,

the cumulative damage to the column was 0.0323.
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Fig.1 Raw signal and signal with processed data: a) raw data; b) x axial data after processing;

b) y axial data after processing; c) z axial data after processing
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Fig.2 Filter-out of singular points with software
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Fig.3 Vibration acceleration load
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Fig.4 Triaxial rainflow matrix histogram: a) x axix;
b) y axis; ¢) z axis
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