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High Speed Tool Feed System by the Mechanism
of Ball Screw and Servo Motor

Sung-sik Kim* , Koung-suk Kim**

ABSTRACT

In this study, the Ball screw and Servo motor Mechanism is considered as a High Speed Tool Feed Sys-
tem for the machining of a piston of a reciprocating engine. For the machining of a piston, that shapes
oval, high speed servo mechanism is needed as a positioning of a cutting tool, and the stroke of tool is 0.1
mm~1 mm. Ball screw and servo motor Mechanism is available very much because this mechanism is used
widely in general machine. This Mechanism has been designed with the use of the decrease in mass and
partial wear of the ball screw for high speed positioning of tool. Also the periodic learning control method
with the inverse transfer function compensation has been applied to the positioning control for the high
accuracy positioning of tool. These applications lead the achievement of the machining of a piston with an
accuracy of 5m at 2500 rpm in CNC turning.
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Fig. 1 Spindle Speed vs. Cutting Force
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Table 1. Specification of Servo Motor

Item Unit Specification
Output Power kw 1.8
Max. Torque kg - cm 480
Rotor Inertia kg -cm-sec’ 0.010
Max. Speed pm 3000
Max. Acceleration | rad/sec” 48,000
Long axis 40mm

Motor inertia 0,001 kgf.cm.sec’
Max. torque 480 kg.cm
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Fig. 2 Spindle Speed vs. Tool Stroke
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Table 2. Specification of Ball screw

Item Specification
Dia of Shaft @20 mm
Lead 10 mm
Grade C1
Basic Lead 9.99937 mm
Ball dia @3.175 mm
Tumns and Circuits 25 x 1
Preload 25 kg f
Preload type Over size
Lubrication Abrasion Grease
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Fig. 12 Spindle speed vs. Tool stroke
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