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Investigation on the Characteristics of the Stationary Feed Motor Current

Young-Hun Jeong", Seong-Jin Kim™, Dong-Woo Cho™™

ABSTRACT

Since cross-feed directional cutting force which is normal to machined surface directly influences the machined
surface of the workpiece and total force loaded in cutter, it is necessary to estimate this force to control the roughness of
the machined surface and total force in cutter. However, there have been difficulties in using the current existing in a
stationary motor for cutting state prediction because of some unpredictable behavior of the current. Empirical approach
was conducted to resolve the problem. As a result, we showed that the current and its unpredictable behavior are related
to the infinitesimal rotation of the motor. Subsequently, the relationship between the current and the cutting force was
identified with the error less than 50%. And, the estimation results of the two machine tools with different characteristics
were compared to each other to confirm the validity of the presented estimation method and the characteristics of current

of the stationary feed motor.
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Fig. 1 Schematic diagram of the cutting force and the
current in the 2D milling
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Fig. 2 Block diagram of the feed drive system
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Fig. 3 Cutting forces and motor currents when machining
along one axis. (axial depth of cut: 5 mm, radial
depth of cut: 4 mm, spindle: 225 rpm, feedrate:
120 mm)
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spindle: 900 rpm, feedrate: 480 mm)

Fig. 4 Dynamic behavior of the stationary motor current
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Fig. 5 Current, motor shaft rotation, and accumulation of
the motor shaft rotation in stationary motor. (axial
depth of cut: 5 mm, radial depth of cut: 2 mm,
spindle: 450 rpm, feedrate: 240 mm)
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