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Virtual-real Dynamic Modeling and Simulation for MLRS

Liu Guang, Xu Ziran, Zhang Guangjun, Sun Wenzhao, Kang Haifeng
(Shanghai Electro-Mechanical Engineering Institute, Shanghai, 201109, China)

Abstract: In order to reduce initial disturbance of rocket, multi body dynamics virtual-real modeling and simulation
technology is presented to study outlet attitude of multiple launch rocket system (MLRS). Based on the spectrum
analysis of test data, structure dynamic characteristic analysis of the key parts and modal test, a dynamics virtual
prototype model of MLRS is built using virtual-real modeling method in the multi-body dynamics simulation
analysis software ADAMS. Bushing is adopted to simulate the flexible characteristic of MLRS, gas impact force is
computed using the engineering algorithm and applied to the model in the form of impulse. Based on the built
model, the research is conducted on the influence of a series of factors on outlet attitude, such as the clearance
between rocket and launching tube, mass eccentricity, thrust eccentricity, launching sequence and interval etc. The
research results show that the reasonable clearance between rocket and launching tube, mass eccentricity, thrust
eccentricity, launching sequence and interval can reduce the initial disturbance of the rocket. The research results

have important engineering significance for the design of rocket and launching system.
Keywords: MLRS; Virtual-real modeling; Virtual prototyping; Outlet attitude; Simulation
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