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ABSTRACT

A vertical launching system(VLS) is a system for holding and firing missiles on surface ships.

When a missile is launched in VLS, relative motion between canister and missile and drag force in-

duced by wind can cause initial unstability of a missile. Thus dynamic analysis of initial behavior of

vertically launched missile should be performed to prevent collision with any structure of a ship. In

this study, dynamic analyses of initial behavior of vertically launched missile are performed using

Monte-Carlo simulation, which relys on random sampling and probabilistic distribution of variables.

Each parameter related with dynamic behavior of a missile is modeled with probability variables and

Recurdyn, a commercial software for multi body dynamic analysis, is used to perform Monte-Carlo

simulation. As a result, initial behavior of a missile is evaluated with respect to various performance

indexes in a probabilistic sense and sensitivity of the each parameters is calculated.
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Fig. 8 Finite element model and deformed shape of
missile and rail to unit force
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Table 3 Chi-sqaure test result

Heave
phase

Surge
phase
2

Sway

phase Roll phase

Parameter

X 0.067 0.17 0.033 0.1

Thrust
misaligment

Pitch
phase

Thrust
offset

Yaw

Parameter
phase

X 0.1 0.1 0.078 0.05

oA (offset), =14 =(misalignment)
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Fig. 9 Configuration of flyout envelope of a missile
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Fig. 10 Flyout envelope under max roll and max
pitch condition at altitude of 25 m

Table 4 Flyout envelope under max roll and max
pitch condition at altitude of 25 m(unit:

mm)
Maximum
Case Direction| Mean Stapde_lrd absolute
deviation
value
Max roll | Fore/Aft | -129.2 202.5 853.1
conditon | A ¢hyart 136.4 736.4 1608.4
Max pitch Fore/Aft -447.3 546.6 1382.9
condition | A thyart 52 96.9 513.2
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