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Motion responses of a sea—launching ship under
the effect of wind, wave and impact loads

HAN Yan—qing'*, CHU Sheng—tao", GONG Qing—tao" >, SUN Zhong—yu'""*, DU Zheng—fa"

(1a. School of Hydraulic Engineering; b. Ulsan Ship and Ocean College, Ludong University, Yantai 264025,
China; 2. Shandong Marine Aerospace Equipment Technological Innovation Center, Yantai 264004, Chi-
na; 3. CIMC Offshore Engineering Institute Co., Ltd., Yantai 264670, China)

Abstract: A sea—launching ship will have complex nonlinear motion response under the environmental loads
and launch impact load, which has a vital effect on the safety of rocket launching process. Based on the three—
dimensional potential flow theory, this paper focuses on the motion responses of a sea—launching ship under
the action of wind, waves, and impact loads in different sea states. And the effects of the dynamic position sys-
tem and the launch ignition time on the motion of the launch ship were investigated. The results show that the
launch impact load has a great influence on the pitch motion of the ship, especially when the wind/wave direc-
tion is parallel to the ship direction. The existence of dynamic position system will increase the roll of the
launch ship. And the launch ignition time can be selected at the moment when the pitch motion of the launch
ship is about to reach the extreme point, so as to reduce the impact of the launch ship’s motion on the rocket
attitude during taking—off.
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Tab.1 Main parameters of sea launch ship
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Tab.2 Basic parameters of the rocket model

SR BE
KT R /m 30
U H AR /m 4.0
AR 400
HEAHET N 600
B K RS AR 2 IBEERE - L 6.5
iz Ak - K BRI B 3.7

Fig.1 Coordinate system of the sea launch ship
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Fig.2 First-order wave force transfer functions
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Tab.3 Environmental parameters
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Fig.3 Motions of launch ship under different sea states
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Fig.4 Motions of launch ship in different wind/wave directions under Sea States 3
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