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Development of a High-speed Line Center using Linear Motor Feed System
and High-speed Spindle System

H. M. Moon, Y. J. Back, H. T. Cho (Sung Kwang Electric & Machine Ltd.), D. B. Choi(KIMM)

ABSTRACT

The recent machine tools are requested so high-quality processing and productivity increasing. Therefore, it is so

necessary to develop technology for high-speed and high-precision. This thesis touches on the development of high speed and

intellectual line center. At first, the line center is necessary that strong structure, compact structure and light weight design for

high-speed processing and transfer. So, it is necessary that examination of new materials and structures for light-weight and

control devices for precision processing. So, it is going to make mention of the process of Ist model production for the

above-mentioned based on test model production and evaluation.
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Fig. I Test model design of line center

Table 1 Load weight of 3 axis structure

. Y- .
ltem K-axis(Kg) axis(Kg) Z-axis(Kg)
Quill 600 600 600
Cradie 600 600 -
LM guide(8EA)
Ball screw(3EA) 150 80 80
Column 2,600 - -
Servo motor 150 50 -
Spindle 175 175 175
Etc. 250 150 100
Load
Weight(Kg) 4,525 1,655 955
Feed
rate(m/min) 45 30 60
Acceleration 1 1 1

Table 2 Change of specifications for line center

Item Test model st model
Stroke 630X630X3500 | 500X500X400
Tool Holder HSK63E HSK40E
Spindle peak 29K w 13K w
Power
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Fig. 2 Lay-out of Ist model for line center
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Fig. 5 ATC of Line Center.
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Fig. 6 Stiffness and Load weight of 1st line center
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Table 3 Load weight of 1st model
Item X- Y- Z
axis(Kg) | axis(Kg) | axis(Kg)
Quill 125 125 125
Cradle 280 280 -
LM guide(10EA)
Linear 252 136 67
motor(6EA)
Column 700 - -
Spindle 23 23 23
Etc. 50 25 10
Load Weight(Kg) | 1,430 589 225
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Fig. 7 Power and Torque Diagram of Spindle
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Fig. 8 Temperature Measurement of Spindle
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Fig. 9 Displacement Measurement of Spindle
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