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Kane Method Based Modeling and Analysis on Multi-body
Dynamics of Boom Refueling System
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Abstract: Boom aerial refueling system is a kind of multi-rigid-body system with dynamic interaction.

The system, which has eight degrees of free (DoFs), is simplified into two-rigid-body, connected by

cardan joint. To research the system dynamics, generalized coordinates and generalized velocities are de-

fined, the aerodynamic force on boom is estimated, and a Kane method based model is established. Sim-

ulation results indicate that though responses of boom attitude are stable, they are still dissatisfied be-

cause of the dynamic coupling between longitudinal and lateral responses, and the distinct influence on

the attitude responses caused by the boom extension. The dynamic coupling also exists between tanker

and boom. However, if tanker's control system is robust enough to reject disturbance, the boom control

law can be designed separately.
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