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Abstract

In this study, in order to perform dynamic design of machine tools reasonably and effectively,

a method was formulated to be applicable to the damped structures connected by joints having

elasticity and damping by using substructure synthesis method. And a nonlinear solution method

was proposed and it formulates the nonlinear parts by describing functions and uses the reducing

transformation matrix by the substructure synthesis method. The results of frequency response

analysis of a machine tool, where an NC lathe was partitioned by three parts of spindle, housing

and bed-base part and the nonlinearity of bearing parts between spindle and housing was

modelled, showed force dependency of the response.
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Table 1 Natural frequencies of substructures
with fixed interface(Hz)

Mode Spindle Headstock Bed-base
1st 87.5 2425. 209.6
2nd 87.9 2694. 247.7
3rd 265.0 3111. 372.9
4th 273.0 3361. 400.6
5th 1237. 3523. 423.7

Table 2 Parameters of bearing parts

Item Front bearing| Rear bearing { Unit
k1=7.8x10* | k1=4.9%10°
Stiffness 7.8 910 N/mm
k2=1.77x10°k2=1.96 X 10°
Damping 24.5 19.6 N-S/mm
Transition point] D=0.01 D=0.01 mm
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