Dynamic Analysis of Milling System with High Speed
Bulit-In-Motor Spindle
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Abstract

This thesis investigates the dynamic electrical-mechanical
characteristics of the integrated high speed spindle with a built-in motor
and the milling process. The system model consists of two subsystems;
the first is the electro-mechanical system modeling the electrical circuit
for the three-phase induction motor and the mechanical system for the
motor rotor, spindle, the cutting tool and tool holder, as well as the
system damping effect. The second subsystem is the milling process
model composed of various cutting parameters including the tool
geometry, depths of cut and cutting configuration. Various experiments
are designed and carried out to identify al the system electrical and
mechanical parameters. The identified system is verified through both
numerical simulation and cutting experiments. It is shown that, based on
the measured line voltages, currents, and spindle speeds, the dynamic
cutting torque can be estimated without the force measurements by the
dynamometer. The result of this research has provided a new approach to

the online monitoring of the dynamic milling process.
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