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Abstract: Aiming at the problem that current displacement response of solid rocket has not been
completely solved, the displacement response of solid rocket is deduced from Duhamel
convolutional definite integral on the retardation time. The displacement shock spectrum and
minimum happening time are obtained after the displacement response and happening time of
rocket in inverse flight with dynamic force and soft landing are compared. The research results
show that the dimensionless rocket displacement response cannot permanently be equal to zero in
inverse flight stage with dynamic force, but in soft landing stage, this phenomenon may occur.
The maximum rocket displacement response happens in soft landing stage after shock action when
shock impulse duration is relatively short, and it happens in inverse flight stage with dynamic
force during shock action when the shock impulse duration is relatively long. When rocket

displacement achieves the maximum value, the corresponding happening time is not sole and there
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are several happening times making displacement attain the maximum value. The relative error

between the calculating result of rocket displacement response’s maximum value and the

experimental data is in the range of —9% —7%. The relative error between the calculating result

of happening time of rocket displacement’s maximum value and experimental data is in the range

of —6%—8%.

Keywords: solid rocket; impulse shock; inverse flight with dynamic force; soft landing; half

sinusoidal wave signal
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Table 1 Relation between shock spectrum parameter of rocket returning to base and shock impulse duration

W) b 20/ T 0 0.1 0.2 0.4 0.5 0.6 0.8 1.0 1.2 1.4 1.6 1.8
SCHRL25 000 % e 0 0.3745 0.7417 1.4257 1.6449 1.5962 1.6459 1.8164 1.7369 1.6167 1.3873 1.4362

AL p, 0 0.3963 0.7705 1.3734 1.5708 1.6904 1.7683 1.7321 1.6488 1.5502 1.4505 1.3557

MR R 2E/ /o 0 5.814  3.882 —3.668 —4.505 5.901  7.438 —4.644 —5.070 —d4.111 4.554  —5.608

CHk[ 25 e T, 0.259 6 0.3168 0.3659 0.4358 0.4726 0.5216 0.5917 0.7091 0.7492 0.7891 0.7006 0.74338

A SCI A T, 0.2500 0.3000 0.3500 0.4500 0.5000 0.5455 0.6154 0.6667 0.7059 0.7368 0.7619 0.7826

i ] 35 2 / % —3.698 —5.303 —4.345 3.258 5.798 4.573 4.003  —5.984 —5.782 —6.623 8.750 5. 218
A b 20/ T, 2.0 2.2 2.4 2.5 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0

SCHRC25100 % e 1.2053 1.2674 1.1732 1.0208 1.0491 1.0983 1.2452 1.2438 1.2807 1.0778 1.2672 1.2161
AR e 1.2681 1.1883 1.1160 1.0825 1.1116 1.1504 1.1699 1.1756 1.1715 1.1604 1.1446 1.1255
RiFIRE/ % 5.208  —6.243 —4.874 6.047  5.954  4.747 —6.046 —05.484 —8.530 7.667 —9.674 —7.451

SCHkC25 M T, 0.7597 0.7812 0.8682 0.8752 1.5987 1.5954 1.6238 1.6479 1.8161 1.8348 1.6893 1.8569
A CHiE T, 0.8000 0.8148 0.8276 0.8333 1.6774 1.6970 1.7143 1.7297 1.7436 1.7561 1.7674 1.777 8

i ] 3R 25 / 6 5. 305 4.303 —4.678 —4.784 4.924 6. 366 5.573 4.966 —3.993 —4.289 4.626 —4.261
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