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Analysis of the Reduction of the Dynamic Response
for the CNC 5 Axles Machining Center
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ABSTRACT

In this paper, the dynamic response of a CNC 5 Axles machining center was analyzed and then controlled
passively by using the dynamic absorber. For the simplification of the theoretical approach, the CNC 5 Axles
machining center was modeled as a flexible beam(Bed) having a point mass(Column), two discrete systems(a
Table-set and a dynamic absorber). Specifically by using the dynamic absorber, the dynamic response of a
Table-set which be caused by the vibration of a flexible beam, was reduced down to the infinitesimal level. The
optimal design factors of the dynamic absorber were obtained from the minimization of the cost function. It was
found that the natural frequencies of a UT-380 machining center be varied due to the movement of the
Table-set. In view of the dynamic response of a Table-set, the larger spring stiffness and mass of the dynamic

absorber were found to give the greater reduction.
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Table 1 Parameters of Theoretical Model

Expression Value
a Bed mass M, 1100 kg
a Table-set mass _
ratio me = MyM, 0.37
a Column mass _
ratio = Mo/Ms 1
Young’'s Modulus E 2+10" N/m?
density p 7850 kg/m’
a Bed length L 1585 mm
Moment of inertia 44
of Bed cross section I 1.5+¢10 " m
a Table-set spring
constant K 75 MN/m
a Table-set
damping ratio S 05
a Table-set position X = x/L 05 7 0.8
a Column position X, = x/L 0.15
a external force F 1 MN
magnitude °
a Dynamic absorber ? 0.1
damping ratio a :
a Dynamic absorber|  _ xJ/L 015 ~ 0.85
position : :
a Dynamic absorber ~
mass ratio Ms/M, | 0.05 7 0.35
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Fig. 3 The Natural frequencies
absorber : Xt = 0.5
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dot (m,=0.2), dash-dot (m,=0.35)
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solid (m,=0.05), long dash (m,=0.1),
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