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ABSTRACT

An industrial robot noise has various noise sources such as gears, motors, bearings, and controller fans.
Among these, gears are the most dominant source for noise. The gear noise, caused by tooth profile, elastic
deformation, machining error and wear, is directly correlated with the transmission error of mating gear. Due
to the fact that has several axis and many gears, it is difficult to understand the characteristics of the vibration
and noise of robots. In this study, some advanced analysis techniques based on digital signal processing such
as power spectrum, time spectral map, RPM map, and etc., were applied for locating the dominant frequency
components of the robot noises and identifying their sources. In addition, sound quality analysis was
performed in order to evaluate the operator’s annoyance. The noise and vibration measurements were carried
out at several points during the operation of each axis considering the effect of load and posture of the robot.
Based on the resuits, proper countermeasures to reduce excessive noise level have been suggested considering
the characteristics of sources.
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Figure 1: 6-axis industrial robot
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Figure 5: Coherence function of S(1) axis

Figure 2: Time signal of S(1) axis
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Figure 7: RPM-spectral map of vibration
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Figure 8: Time-spectral map of noise



AL & A2 9 200285 JlAH2H

of 7b7ke A¥ol IA vehtz e o
227t 83ttt Figure 9 ol R4 S0

ERAET] Az

of we} Wyt AstEz 1(9)%Y FHA i3t
7} £7+2] A-weighted octave analysis & 43

3 d3E Hojd 1, 2, 4 kHz =9 A#o] X
HjAYE & F Ao

A8 A% HIME HAME AA FAFEA
ZHo st HEH ASAUZTE oY AIFE
A EF HIME ook AW sound quality
M o)Al wo] AL EE loudness Y sharpness

K B W e i
T T v T Y ?

Figure 9: A-weighted octave analysis vs time

Table 1. Sound quality metrics for robot noise

Axis 1231456
® IV IRY| B | R
SPL
dB(A) 76 | 75 | 74 | TV 72 | 77
Loudness 36 19 al 31 - "
(sone)
Shatpness | o3| 110 | 0.99 | 0.96 | 1.33 | 1.82
(acum)
Fluctuation
Strength(vacil) 1.12 | 1.56 | 1.46 | 1.52 | 0.98 | 0.85
Roughness | o 15| 619 | 015 | 0.13 | 0.13 | 0.17
(asper)
Unbiased
LAnnoyance(au) 141 1 178 | 177 | 124 | 131 | 201
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