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Dynamic Modeling and Simulation of Aircraft Gun Recoil Process
Based on Stiffness Variable Spring Buffer

YIN Sheng, QIU Ming, SONG Jie, SI Peng, SI Shangyu

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; A new type of spring bidirectional buffer device with variable stiffness and damping was
proposed, and the dynamic modeling and simulation of the recoil system of the cannon were carried out.
Regardless of the collision, the nonlinear dynamic model of the system composed of artillery, series springs
and damping was established. Using the 4th order Runge-Kutta numerical algorithm, the numerical values
of the recoil process of the single spring, series spring and series spring combined with damping were
obtained. It carried out system dynamics simulation in ADAMS. The influence of the front spring stiffness,
rear spring stiffness and damping on the maximum recoil force in the variable stiffness spring buffer was
analyzed. The numerical simulation results verify the mechanism of reducing the maximum recoil force by

the variable stiffness spring buffer method. Under the conditions of the same buffer displacement and initial
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preload, the maximum recoil was reduced from 9 100 N to 6 534.24 N. Compared with the single-stiffness

buffer device, the variable stiffness spring buffer device greatly reduced the maximum recoil force and

impact. It is applied to a certain type of cannon project. The effect of recoil reduction is very good.

Key words: variable stiffness; spring buffer; damping; recoil; aircraft gun
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