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Frictional Behavior and Indirect Cutting Force Measurement
in a Machining Center Using Feed Motor Current

Gi D. Kim*, Young J. Choi*, Young T. Oh*, Chong N. Chu**

ABSTRACT

In machine tools, frictional force exists between the table and the guideways, and in ballscrews. In this
paper, feed motor current measured by a hall sensor is used to calculate the motor torque. Some frictional
phenomena are studied in feed drive systems, such as the relationship between feedrate and frictional
torque, and chip cover effects on frictional torque. Considering frictional phenomena, the relationship
between the feed force and the feed motor current is obtained. Feed force can be well estimated by feed
motor current measurement considering frictional behavior. The relationship between the cutting force and
the feed motor current is slightly different between up milling and down milling due to the effect of y direc-
tional cutting force on frictional torque.

Key Words : Frictional phenomena(Pt3#74), Feed force(o]$ ek HAH2), Feed motor current(0]4RE A &)
Cutting force(34+8), Up/Down milling(33k/318F @)
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Fig. 3 Configuration of feed drive systems
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Fig. 4 Frictional torque variations according to feedrate & workpiece weight
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Fig. 7 U phase current, RMS value, cutting force variations
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(Workpiece : Aluminum, Axial depth : 3mm, Feedrate :
100mm/min, Spindle rotational speed : 600rpm)
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Fig. 10 I,,. x&y directional cutting force varia-

tions(Workpiece : SM45C, Tools : Flat end mill ¢
20mm, Axial depth : O0~4mm, Feedrate : 300mm/min,
Spindle rotational speed : 1000rpm)
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Feed force vs Feed motor current
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Fig. 11 The relationship between the feed force and
the feed motor current
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Feed force vs Feed motor current
After Compensation
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Fig. 12 Feed force and feed motor current relation-
ship after compensation
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