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A Study on the Dynamic Modelling of Bearing Joints in Machine Tools
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ABSTRACT

To meet the requirements for accuracy, productivity and reliability of machine tools, it is
necessary to evaluate the chatter-free machining performance and to improve the dynamic
performance of machine tools, In order to perform dynamic design of machine tools reasonably
and effectively, the joint parts must be modelled accurately because their characteristics affect
significantly on the total characteristics of machine tool,

In this paper,

an approach which identifies the effect of joint parts on the performance

of total machine tool structure was proposed, That uses the experimental modal analysis,
the finite element method and the sensitivity analysis method, The effectiveness of this approach
was confirmed by applying it to structures with bearing joints, And as a result of the

‘application,
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the change of dynamic characteristics of bearing joints was indentified,
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Fig. 1 Substructure synthesis modelling
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Fig. 2 Finite element modelling of the spindle-bearing
assembly

Table 1 Comparison of bearing stiffness (initial
estimates/indentified values)

(unit : N/mm)

case A case B case C case D
Case | Weak preload | Weak preload | Strong preload | Strong preload

No load load 245N No load load 245N
Ko | 107290/149640 | 146890/234130 | 154970/609460 | 178180/621870
Ke | 858307141000 | 117520/94400 | 170470/815100 | 195990/824670
Kir 97400/94510 81160/78880 150520/110850 | 143690/107500
K 77920/57680 64930/60850 165570/56430 | 158060/56420

Table 2 Comparison of natural frequencies
(experimental valuse/computed values
by model modification)

(unit : Hz)
Moade case A case B case C case D
1 280/280, 257.5/257.5 292.5/292.6 292.5/292.6
2 310, /310 307.5/307.5 310./310 310, /310,
3 410, /409, 355, /355, 690. /673, 692, 5/676.
4 420, /419, 502, 5/500. 702.5/6%4, 705, /696.
5 897, 5/948. 902, 5/942. 935, /1027, 935, /1029
6 907. 5/950, 910. /983, 995, /1031, 990, /1032.
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(a) First mode

Fig. 3 Mode shape of case A (weak preload)
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Fig. 4 Mode shape of case D (strong preload)
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