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Task: Equations of Motion Iin Rotating Frame:

* Improved physical comprehension of nonlinear vibrations in drilling processes
Mx(t) + (D +2MQ)x(t) + (K + DQ — Q*M)x(t) = F(x(t), x(t), t, 1)

T

tool / workpiece interaction

Motivation

 Prediction of limit cycle oscillations and experimental validation

Mechanical Model:

tool properties & process parameters
« Complex tool geometry

Tool / Workpiece Interaction Considering Real Tool Geometry:
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Absolute Velocity of Tool Tip:

v(t) =x(t)+2e, X (Rer + x(t)) + ];—2 e,

Time Integration of Numerical Model: Numerical Starting Procedure:
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« Equations of motion:

System of nonlinear Delay Differential Equations (DDE) unstable trivial solution for t e [¢” — 7, ¢7]
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Solve DDE by implicit time integration scheme:
Appropriate initialization procedure at t = t,

displacement

small perturbation generation of limit cycle
forceatt =t~

Numerical Approach

Simulation: stable limit cycle with Simulation vs. Measurement:
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