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Estimation of Feed Drive Inclination Angle Using Feed Motor Current

Y. H. Jeong* (Dept. of Mech. Eng., POSTECH), B.-K. Min (School of Mech. Eng., Yonsei Univ.),
D.-W. Cho (Dept. of Mech. Eng., POSTECH)

ABSTRACT

™ The feed drive inclination sig"'niﬁcamly influences product quality, machine tool accuracy and life time. However, the

accurate measurement of the inclination needs the skilled engineers and the accurate leveling instruments such as spirits or

electric levels. In this study a novel methodology for the estimation of inclination angle of machine tool feed drive is

proposed. The proposed methodology utilizes the motor current signals and a new mathematical model of machine tool feed

drive considering inclination. The experiment results showed that the proposed method successfully estimates the inclination

angle, as well as newly proposed model also enhances the accuracy of the machine tool feed drive model by introducing the

inclination effects.
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Current feedbac

Velocity feedback

Vema  velocity [rad/secjcommand

K. Velocity loop integral gain [V/rad/isec))

K.z Velocity loop proportional gain [V/(rad/sec)]
Kot : Current loop integral gain [V/A]

Kz 1 Current loop proportional gain [V/A}

Koemt : Bemf coefficient [V/(rad/sec)

[ : Motor current [A}

@ : Angular velocity [rad/sec]

T . Torque required 10 drive a linear stage [Kgf m)

Fig. 1 Block diagram of motor drive (FANUC) including
velocity and torque control modes
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Fig. 2 Simplified model ofthe mclmed table and guideway
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Fig. 5 The simulation model of a machine tool feed drive
developed in Dymola environment
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Fig. 6 Measured and simulated current behaviors and
differences according to the direction of
movement and velocity when machine is inclined
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