07ls 55 H5d7FE7] & d= 289 54 €4

b

ZIMo| T.x}b

;| o - o

0
o

* * = o< *k =
.?:!/éla. .OI._._AI .3<_|02|

0

Dynamic Characteristics Analysis of a 5-Axes Multi-tasking Machine
Tool by using F.EEM and Impulse Hammer Test

S. M. Kim, S. H. Jang, S. G. Kim, J. S. Ha and Y. H. Choi
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Abstract

This paper describes a case study on dynamic characteristics analysis of a 5-axis multi-tasking
machine tool of ram-head typed. Natural frequency and corresponding vibration modes of the machine
tool structure were obtained by using both FEM modal analysis and an experimental modal test(
impulse hammer test). Both the theoretical and experiment analysis results showed good agreement
with each other. Finally, some discussion and review, from the view point of resonance vibration
and/or mode coupled chatter, were made based on the analysis results.
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Fig. 1 5-axes multi-tasking machine
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Fig. 2 FEM Modeling of Ram Head

Table 1 FEM modeling data

Element type SHELL 181
No. of node 17,976
No. of element 18,832

- Fixed all nodes at
Boundary condition

bottom
Young's modulus,
E [GP 210
a
Material ] [ ]
T Poisson' ratio, v 0.3
Density [kg/m’] 7,833

(k] +ilh]—w*mD{Xx}= {F} (2)

1714, [B(w)l = [k] +i [] —w’[m]Z e
yH, o] A& Al~®l P (System matrix)Z} 3ok
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Fig. 3 Mode Shape of Ram Head

(2) Test

BE 843 1 mEE @ s #9 F

3 ME REvh deglon, 2 RE= o] A
3t w3 vEY A% Furt G on 3z
REE Ao e w3 AeER=7F YEgT 1
Yl 42 REs o F9 FF REvt UEE
T} Table 20+ 2 S= RES FEMI 2o
2 AFFs5E v aselt

Table 2 Natural Frequency of Ram Head

Natural frequency [Hz]

FEM Experiment
1st 59.51 53.75
2nd 83.16 87.81
3rd 92.64 96.88
4th 107.06 116.9
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