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The Effect on Launching Stability Due to
the Initial Missile Detent Force

Woo-Jeon Shim*, Beom-Soo Lim*, Woo-Jin Lee*

ABSTRACT

This paper presents results on dynamic analysis of the missile initial motion arising from the missile
detent force. Using ADAMS (Automatic Dynamic Analysis of Mechanical System) software, a non-linear
46-DOF (Degree of Freedom) model is developed for the launcher system including missile and launch tube
contact problem. From the dynamic analysis, it is found that initial angular velocity of the missile increas-
es when the missile detent force increases and also when rocket exhaust plume is taken into account. To
achieve the missile launching stability, it needs to reduce the missile initial detent force and exhaust
plume area of the launcher. Results of the dynamic analysis on the system natural frequency agree well
with those obtained from experimental modal tests. The overall results suggest that the proposed method

is a useful tool for prediction of initial missile stability as well as design of the missile launcher system.
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(a) Rail support (b) Sabot support

Fig. 5 Model of the missile support in the launch tube
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Fig. 6 Missile velocity as a function of detent force
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