BEEETSE 200290 KELWMAERTE pp985~988

KSPE 02F(Q93

M7loig 2 JHMof st ol
=

o
ot
0z
o)
H
Al
>
2
41
rio

The Contribution of Spindle Parts to Static, Dynamic Stiffness and Design Improvement
Chan Hong Lee*, Chun Hong Park, Husang Lee (KIMM)

ABSTRACT

The Spindle-Bearing System is very important unit for geometrical accuracy in machine tools. To improve effectively the

weak point of spindle system, it is necessary that the contribution ratio of spindle core parts to static and dynamic stiffness is

clarified. In this paper, static contribution ratio of core parts is calculated by overlapping static deformation of basic spindle

design with one flexible parts. The dynamic contribution ratio for natural frequency and dynamic deformation at spindle end

is obtained by calculating correlation between original and basic spindle deformation, by curve fitting with regressive method.

It is proved the validity of estimation result is correct.

Key Words : Spindle (F%), Spindle Bearing (F%u]©]3), Static and Dynamic Stiffness (52 74), Stiffness
Contribution Analysis (34 7] & #4]), Design Improvement (A A| 7] X1)
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Fig. 1 Model of Spindle-Bearing System for Lathe
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Fig. 2 Spindle Model for Static and Dynamic
Analysis
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Table 1. Variation of Spindle Design Parameter

Spindle Spindle Spindle Front Rear
Variation | Diameter | Elasticity | B/G B/G
Out/In_D | (N/m*2) K K
(mm) (N/um) | (N/pm)
Original | 100/68 21er11 [ 840 | 400
Var. 1 100/68 2.1et+11 50000 50000
Var. 2 100/68 2.1e+14 50000 400
Var. 3 100/68 2.1e+14 840 50000
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Fig. 3 Spindle Deformation with Design Variation
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Fig. 7 Dynamic Transfer Function at Spindle
Nose(Left End)
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