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Fig. 1 Lumped model of machining center
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Fig. 2 (a) FEM meshed model,
(b) Static deformed FEM model
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Table 1 Comparison static deformation of Tool center
point between 3-D Lagrangian model and FEM model

Tool center point Lagrangian model FEM model
Deformation(pm) 66.22 732

Table 2 Comparison loop stiffness between 3-D
Lagrangian model and FEM model

Model X-dir.(N/pm) Y-dir.(N/pm) Z-dir.(N/pm)
Lagrangian  209.96 431.31 154.6
FEM 176.7 373.1 84.7
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Table 3 Comparison natural frequency between 3-D
Lagrangian model and FEM model

Model 1st 2nd 3rd 4th
Lagrangian 53.5Hz 589Hz  95.1Hz  95.2Hz
FEM 559Hz  949Hz 958Hz  115.07Hz

(d
Fig. 3 Mode shape of FEM model, (a) 1st mode, (b) 2nd
mode, (¢) 3rd mode, (d) 4th mode
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