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Article history: In the design of passive and active boring bars, the structural dimensions and
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and depth of the workpiece, which changes the dynamic behavior. Thus, the
natural frequency, effective mass, and stiffness for the main structure of a
tube-type boring bar need to be reset for each vibration control case. However,
commercial finite element method (FEM) software and experimental modal
analysis are mostly used at present despite being too time-consuming. To
overcome the weaknesses of the two methods currently used for vibration
control, we realized a graphical user interface (GUI) program for the modal
analysis of a modified tube-type damping structure. The analysis results with the
GUI program were compared to those with commercial FEM software in order to
confirm the effectiveness of the former.
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Fig. 1 Structure of a tube type boring bar
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Fig. 3 Parameters of a tube type boring bar
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Table 1 Input parameters in GUI program

Parameter name Dimension [mm]
Shank length (/) 50
Tube length (L) 130
Head length (/3) 70
Vibration output position (/s) 115
Boring bar diameter (d:) 25
Boring bar tube inner dia. (d,) 20
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Table 2 Results of natural frequency in GUI program

Ist [Hz] 297.78

2nd [Hz] 2108.10

Table 3 Results of equivalence value in GUI program

myy [kg] 0.49

kyy [N/m] 1742520

1st Modal Shape, =297 .8 [Hz]
T s
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2nd Modal Shape, F2108.1 [Hz]

N

Fig. 7 Result of modal analysis in CAE software
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Fig. 8 Modal analysis result of the 1st mode
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Table 4 Comparison between natural frequencies in CAE & GUI

program

Natural Frequency | CAE [Hz] | GUI [Hz] | Error [%]
Lst 293.79 297.78 1.36
2nd 2007.8 2108.1 4.75

Table 5 Comparison between equivalence value errors in CAE

& GUI program
CAE GUI Error [%]
my [kg] 0.47 0.49 5.59
ket [N/m] 1606323 1742520 8.47
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Table 6 Comparison between time & memory used in CAE
& GUI program

CAE

Elapsed time [s] 1.8

Total memory used [MB] 861
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