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A Study on the Structural Analysis of the Spindle of Swiss Tum Type
Lathe for Ultra Precision Convergence Machining
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Division of Mechanical Engineering Technology, Yeungnam University College
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Abstract In the machine tool spindle, various tasks ranging from roughing to finishing must be possible, and the
functions of constant speed movement or rotation positioning must be performed. Therefore, there are many variables
to be considered in the spindle design. The Swiss Turn Type spindle automatic lathe is a good machine tool for
working pins with thinner shafts than a fixed automatic lathe. The Swiss Turn Type spindle is mainly used for
precision machining of small products, so the machining precision should be high. The maximum outer diameter
limit shall be @32 and the inner diameter limit shall be ©@6. In this study, the static and dynamic characteristics
of the SCM440 material used in the spindle type automatic lathe were analyzed by applying it to the Swiss turn
type spindle automatic lathe. Numerical analysis was used to obtain optimal design technique with high speed and
high accuracy considering the factors affecting the static and dynamic characteristics of the spindle.

Key Words : Ultra Precision Convergence Machining, Finite Element Method, Machine Tool, Main Spindle Design,
Structural Analysis, Bearing Life
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Fig. 1. Swiss Turn Type Spindle System
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Fig. 3. Boundary conditions for spindle system
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Table 4. Numerical results of SCM45 spindle

Poisson’s
ratio
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Rotor(Steel 304)
Bearing(SUS440C)
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Table 3. Material property of spindle system
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Fig. 4. SCM440 Analysis result of 12,000rpm
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Fig. 5. SCM440 Analysis result of 12,000rpm
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Table 5. Natural frequency of spindle

Mode Frequency(HZ)
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