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ABSTRACT

A study on Noise Levels and Frequency Characteristics
of CNC Machining, Air Gun, and Ultrasonic Cleaning
Processes, and the Perceived Attenuation Effect of

Noise—Canceling Earphones

Ji, Jun—Yong
Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering

The Graduate School

Hansung University

This study analyzed the noise levels and frequency characteristics of
noise sources generated during CNC machining and ultrasonic cleaning
processes. Additionally, the perceived noise attenuation effects of two
commercially available noise—canceling earphones and one type of earplug
were measured with 10 workers, yielding the following results.

The idle noise of CNC machines measured during the CNC machining
process ranged from 79 to 80 dB, while noise levels during ultrasonic
cleaning and grinding operations ranged from 83.5 to 88 dB. The noise
levels of CNC idle and grinding operations were similar, both around 79

—80 dB. However, during grinding operations, momentary noise levels of
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up to 102 dB were observed when products were cleaned using
high—pressure air jets. The noise from high—pressure air jets varied
significantly depending on the jet speed and duration. Thus, the majority
of the noise (83-88 dB) in CNC machining was attributed to the
high—pressure air jets. The primary frequency band of CNC idle and
grinding noise was between 500 and 1 kHz, with noise levels around 75
dB. Outside this range, the noise levels were below 63 dB and had little
impact on overall noise. In contrast, high—pressure air jet noise increased
linearly with frequency, reaching 92 dB at 8 kHz and 95 dB at 12.5
kHz.

The noise levels of the ultrasonic cleaning process ranged from 80 to
93 dB, with significant variation. Among the noise sources, the ultrasonic
cleaning machine noise was around 80 dB, while high—pressure air jet
noise reached 95-100 dB. This indicates that the main noise source in
ultrasonic cleaning was also the high—pressure air jets. Ultrasonic cleaning
machine noise was very low, remaining under 65 dB up to 5000 Hz.
While noise levels increased above 12.5 kHz, they remained low, between
70 and 75 dB. High—pressure air jet noise exceeded 80 dB from 2 kHz,
reaching 85 dB at 8 kHz and 90 dB at 12.5 kHz, similar to the
high—pressure air jet noise in the CNC process.

In comparing the perceived noise attenuation effects of noise—canceling
earphones and earplugs across CNC grinding, ultrasonic cleaning, and
high—pressure air jet cleaning, earplugs were found to be the most
effective. Relative scores for CNC grinding were 9.2 for earplugs, 8.0 for
AirPods Pro 2, and 7.4 for Galaxy Buds 2 Pro. For ultrasonic cleaning
and high—pressure air jet cleaning, the relative scores were 10 for
earplugs, 6.4 for AirPods Pro 2, and 7.0 for Galaxy Buds 2 Pro. These
results suggest that the high—frequency noise above 2 kHz generated in

CNC and ultrasonic cleaning processes likely affected the performance of
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the noise—canceling devices.

[(Key words] CNC noise, ultrasonic cleaning noise, grinding noise,

frequency characteristics, noise—canceling earphones
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