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Modelling and dynamic analysis of electro-mechanical system in machine tools
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ABSTRACT
Recent trend in machine tools is pursuing the high precision and high speed facility and its architecture is being more
complicated. With this tendency, it is required the more precise dynamic analysis of electro-mechanical system in machine
tools. In this paper, the exact mathematical model of feed and spindle system of a typical machine tools was induced. The
feed system is modeled as 7-mass system including the workpiece and the spindle system as 4-mass system. The simulation
results show that the induced model depicts the characteristics of real system very well. The effects of each mechanical
element to dynamic motion of a machine are analyzed by simulation with the induced model. It is anticipated that the

induced model can be used in the analysis of various machine architectures and in the design stage of new machine tools.
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¥ 1. 0l JIH 22409 parameter H &bt

Motor Inertia [Kgm?] 30.0e-4
Encoder Inertia (Kgm®] 2.5e-6
Coupling Inertia [Kgm’] 4.0e-4
Ballscrew Inertia [Kgm®] 11.0e-4

Table Inertia [Kgm®] 12.0e-4

Motor Stiffness [Nm/rad} 9.05e4
Encoder Stiffness [Nm/rad} 2.8e3
Coupling Stiffness [Nm/rad] 1.03e4
Ballscrew Stiffness [Nm/rad] 1.2568e4

Table Stiffness [Nm/rad) 3.6985¢2
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Motor Inertia ./, [Kgm’] 0.085
Encoder Inertia .J,,, [Kgm’] 2.5e-6

Motor=; Pulley Inertia J,,, [Kgm’] 0.01184
Spindle Total Inertia J,, [Kgm’] 0.0623

Motor Torsional Stiffness Cyo mp [NI/rad] 239520

Encoder Torsional Stiffness C., ., [Nm/rad] 2800

MotorZ Pulley ¥tA & r,, [m]
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Spindle= Pulley 8tA & r,, [m]

0.104
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