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1. A physical and mathematical model of shimmy vibration of the nose landing gear with three torsional degrees of freedom is created.
2. The parameter equivalence relationship between the two models is established.
3. The impact of structural three-torsional degrees of freedom on oscillation was investigated using numerical simulations and bifurcation theory methods.
4. When considering three torsional degrees of freedom in the structure, the torsional vibration frequency of the piston rod decreases from 10.9 Hz to 8.1 Hz, while the lateral vibration frequency remains unchanged. 
5. When considering three torsional degrees of freedom in the structure, the torsional shimmy region and stable region both expand, while the lateral shimmy region and quasi-periodic shimmy region shrink.
