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Dynamic Characteristics Test and Analysis of Milling System

Based on Experimental Modal Analysis

Li Zhongqun, Xia Lei, Peng Yuerong, Zhu Fan
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract. Obtaining modal parameters of a cutting system is essential for conducting dynamic simulation of milling
process. The experimental modal analysis technology (EMA) is used for hammering test on a machine-tool system or a
machine-workpiece system, excitation and response signals are measured and acquired by force transducer and piezoelec-
tric accelerometer respectively; Then, the frequency response function of the system is obtained by Fourier transform and
the frequency response function estimation method; Lastly, the modal parameters of the system are identified through
orthogonal polynomial fitting method. The analysis result of dynamic characteristic parameters can provide necessary
reliable data for dynamic simulation of milling process.
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Fig. 1 Structural diagram of the testing system
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Fig. 2 Input and output model of the testing system
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Fig. 3 Flowchart of signal analysis

22 XWHEHE

LE SRR A, IR E S e RS
RS SRR AR BRI B X
LA WARAS R ST il AN B BRI R A iR
WAGR T HERIRAS, T R4
B BT A Bl S, ANIE A T IO TR SRS
SR B R A RS o> A, H R R B A
&, WO A R BARAZEA 5 i R AR [ E
VAR B DK ol X 45 28 8 DGR o 5 e A R
JEAH, W T O RS IR St 50 & iy
AR A CHERES L 1.

1 AR ERESE

Table 1 Performance parameters of the testing device
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Table 2 Parameters of the testing machine-tool system
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Fig. 4 Connecting diagram of the hammering test
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Fig. 5 FRF curve of the machine-tool system
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Table 3 Modal parameters of the machine-tool system

B HEES Wiz

I B 5 w/Hz BEHS ) (N.m )
1 1198 0.041 1.20 x 107
X 2 1389 0.048 1.30 x 107
3 1586 0.027 3.70 x 10°
1 1214 0.071 1.24 x 107
¥ 2 1428 0.049 1.52 x 107
3 1591 0.031 3.56 x 10°
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