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Study on Nonlinear Dynamic Responses of a BTA Deep-hole
Drilling Shaft System with Fluid-structure Interaction

MA Guo-hong , SHEN Xing-quan

( School of Mechanical and Power Engineering, North University of China, Taiyuan 030051, China )

Abstract : An approach to analyze the nonlinear dynamic responses of the deep-hole drilling shaft system considering
fluid-structure interaction is presented. Based on the theories of fluid flow in pipelines, the governing dynamic equations of
the drilling shaft system are constructed considering the interaction between the drilling shaft and the cutting fluid. The
dynamic equations are discretized using Galerkin method. The fourth order Runge- Kutta method is used to obtain the
numerical solution of the equations. The nonlinear characteristics of the drilling shaft system are further analyzed by the
bifurcation diagram, phase diagram and spectrogram of the dynamic system. The numerical results in this study show that
the drilling shaft system has rich and complex nonlinear dynamic behaviors such as periodical motion, quasi- periodical

motion and chaotic motion. This work may provide a theoretical guidance for dynamic design and control for deep hole

drilling systems.
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