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A Study on the Structural Design of Linear Motor System

I. E. Eun(Dept. of Die & Mold Design, KINST), C. M. Lee(Dept. of Mech. Design & Manufacturing, CNU),
Y. K. Hwang(Grad. Students, CNU)

ABSTRACT

Development of a feed drive system with high speed, positioning accuracy and thrust has been an important issue
in modern automation systems and machine tools. Linear motors can be used as an efficient system to achieve such
technical demands. By eliminating mechanical transmission mechanisms such as ball screw or rack-pinion, much
higher speeds and greater acceleration can be achieved without backlash or excessive friction. However, due to great
power loss and magnetic attraction of the linear motors heating and deflection problems occur. Therefore, it is
necessary to design strong structure, cooling device with high efficiency and light weight construction in designing
stage of linear motors. This paper presents an investigation into a structural design of linear motor system. In this
research, a new concept of moving table with high stiffness and of cooling plate is also introduced. Structure analyses
are performed by using a commercial code ANSYS in order to evaluate the design safety.
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Table 1 Specification of linear motor

Technical data Specification

Continuous force [N] 1,000

Maximum speed [m/s] 3

Maximum acceleration [G] 3

Repeatability [ um] 1

Position accuracy [nm] 500
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Fig. 1 Schematic drawing of linear moter system
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Fig. 2 Schematic drawing of linear moter system
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Fig. 3 Drawing of linear motor system
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Fig. 4 Layout of linear motor system
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Fig. 5 The shape of cooling plate
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Fig. 6 Product of moving table

Fig. 7 Product of cooling plate
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Fig. 8 Product of bed and yoke

Fig. 9 Product of bed and yoke
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Fig. 10 Product of linear motor system
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Fig. 11 Modeling of cooling plate

Table 2 Mechanical properties of materials
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Fig. 12 Stress results by FEM

Fig. 13 Deformation results by FEM
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Fig. 14 Modeling of moving table
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Fig. 15 Deformation results by FEM

Fig. 16 Stress results by FEM
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