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A Study on the Static and Dynamic Stiffness Evaluation of
a High Speed Mold/Die Machining Center Structure

Y. H. Choi (Dept. of Mech. Design & Manufacturing,. CNU), S. M. Cha, Y. J. Kang (Grad. Students, CNU)
T. H. Kim, B. S. Park, W. S. Choi (DAEWOO H. I. & M. Ltd.)

ABSTRACT

An experimental modal analysis and dynamic stiffness evaluation of a moving body structure of a high speed
machining center are presented in this paper. The natural frequencies and corresponding modes, and dynamic
compliance of a moving body structure of high speed machining center are investigated by using F.E.M., hydraulic
exciter test, and hmpulse hammer test. The lowest three natural frequencies were found to be 56.6 Hz, 112.7 Hz, and
142.7 Hz by FEA respectively, while those were 55 Hz, 112 Hz, 131 Hz by experimental analysis. Furthermore, both
computed and measured absolute dynamic compliances of the moving body structure in iso-direction showed good
agreement especially at the first two mode frequencies. With our experimental data, the dynamic characteristics of the
machining center can be exploited to get a new development of structural dynamic design and modification.

Key Words : Stiffness Evaluation(ZHd T J}) Dynamic Stiffness(SZH4A), F.EM(FEIRAH), Impulse Hammer
Test(Z 4 L x| A &Y, Hydraulic Exciter Test{ 7HEIA| &l 8])
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(a) structure & moving bodies (b} prototvpe

Fig. 1 A high speed mold/die machining center
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Fig.2 Finite element model of a moving body structure
of a high speed mold/die center
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modal analysis
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Fig.6 Block diagram of mobility measurement system
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Table 1 Computed and measured natural frequencies
Mode Natural frequency {Hz] Il
Method 1 2 3 4 5
FEM 56.6 112.7 142.7 1949 | 203.56
Experiment 55 112 131 | 181 208
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Fig. 7 The 1" mode of the moving body
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(b) Experiment (112 Hz)

(@) FEM. (112.7 Hz)

Fig. 8 The 2" mode of the moving body
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dynamic compliances in the iso-axial direction
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Fig. 11 Comparison of measured and theoretical

dynamic compliances in the X-, Y-, and Z-directions
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Fig. 12 Coherence functions measured in hydraulic

exciter test
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