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Noise and Vibration Reduction of High-speed Cutter

7N3E aFE” AYET FHIa™
Ho-Cheol Ki, Ju-Pyo Park, Won-Jun Cha and Yeon-Sun Choi

Key Words: TDA, ODS, High-speed cutter

Abstract

A High-speed cutter, a kind of electric tool is studied to reduce its vibration and noise. The
experimental modal analysis, the operational deflection shapes(ODS) and the tire domain
analysis(TDA) are used in the SMS software to analyze the vibration signals from an operating
high-speed cutters under steady state operating condition. The second mode and fifth mnde of the
base plate coincide with the driving frequencies of the motor. And the vibration of the wheel cover
is caused by the gap between the main wheel cover and the sub wheel cover. The structural
modification for the base plate was done to reduce the vibration. The effect of modification is

verified through the test.
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Fig.1 Schematic diagram of the impact test

Tablel Natural frequencies Unit [Hz]
(a) Aid wheel cover
Mode ™ 2m 3 4" 5%

Frequency| 264 838 1149 1251 1684

(b) Main wheel cover

Mode 1 2 3 4" 1"
Frequency| 275 571 880 1056 2640

(c) Base

Mode e 2 3 q* 5h
Frequency| 205 347 521 545 716

Unit [Hz]

Gear tooth Blade
meshing passing

Table2 Generated Frequencies

Motor

Freq.l |Freq. 2|Freq. 3|Freq. 4|Freq. 5

2641 4266
1422 | 4266 | 355 | 710 | 710
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(c) 11th mode shape (2641 Hz)
Fig. 2 Mode shapes of base and wheel cover
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(a) Accelerometer location (b) ODS Model
Fig. 3 ODS Analysis Model
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(c) 355 Hz
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(e) 1422 Hz
Fig. 4 ODS Analysis

(f) 4256 Hz
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(b) Wheel cover
Fig. 5 Modified base and wheel cover
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Fig. 7 ODS of the exciting frequency

(e) 2620 Hz
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Fig. 8 Comparison of rms value
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(e) Point 13
Fig. 10 Comparison of FRF amglitude
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