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A Study on the Contact Interval in the Main Spindle Interface of High
Speed Spindle according to Variation of Clamping Force and Rotational
Speed (1)

Young Kug Hwang*, Choon Man Lee” and Won Jee Chung“

ABSTRACT

High speed machining has become the main issue of metal cutting. Due to increase of the rotational speed
of the spindle, problems, such as the run-out errors, reduced stiffness, must be overcome to improve the
machining accuracy. In order to solve the problems, it is important to determine the appropriate clamping unit
and tooling system. This paper presents an investigation into an evolution of contact interval which is the
interface between spindle taper hole and tool holder shank of the spindle. Finite element analysis is performed
by using a commercial code ANSYS according to variation of clamping forces and rotational speeds. This paper
proposed fit tolerance in order to evaluate the effects of clamping force and rotational speed on the contact
interval in the spindle interface. From the finite element results, it has been shown that the rotational speed
rather than clamping force mostly influence on the variation of the contact interval.

Key Wonds : High speed spindle(:2% %), Spindle taper hole(5-% %), BT shank(BT A=), Clamping
force(F @3 &), Rotational speed(FF F A5
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Fig. 4 Load step for finite element analysis
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Clamping force : 9,800 [N}
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Fig. 8 Nodal point-deflection curves for clamping
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Fig. 9 Nodal point-deflection curves for clamping
force=11,760 N
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Fig. 12 Nodal point-deflection curves for rotational
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Fig. 13 Nodal point-deflection curves for rotational
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Rotational speed : 25,000 [rpm]
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Fig. 14 Nodal point-deflection curves for rotational
speed=25,000 rpm
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