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Abstract : Turbine is the core component of the air turbine starter, and its dynamic characteristics affect the entire starter. A whole-
machine finite element model of the air turbine starter is established through commercial finite element software. The duplex gear
component in the reduction system is equivalently simplified to the spring connection between two particles, whose stiffness is equal
to the meshing stiffness of the gear calculated by the Weber—bannaschck model. Based on the starter model, the turbine critical
speed calculation and unbalance response analysis are conducted to obtain the two-stage critical speed the air turbine starterp
during the acceleration stage and determine the response scale excited under the actual unbalanced amount, thereby providing

technical basis for turbo optimization design and vibration control.
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