Journal of the Korean Society of Manufacturing Technology Engineers 35:1 (2026) 60~67

https://doi.org/10.7735/ksmte.2026.35.1.60

= L 1L
g =o|lgy g
=748, ol&ol

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

fm Check for updates

=l M

H
(L |

&
|m
Hu
u

=
714 x| a.b,*
=T

—

Spectrogram Analysis of Acoustic Emissions in Skin Milling of

Thin Aluminum Sheets

Dong-Geon Kim® Seung-Min Lee?, Gyu-Min Kim®, Chae-Won Kim",
Dong-Hyeon Jo°, Jung-Hwan Kook Su-Jin Kim*™’

“ School of Mechanical Engineering, Gyeongsang National University
b School of Mechanical and Aerospace Engineering, Gyeongsang National University

ARTICLE INFO

ABSTRACT

Article history:

Received 2 October 2025
Revised 3 December 2025
Accepted 9 December 2025
Keywords:

Aluminum sheet milling
Spectrogram analysis
Forced vibration
Self-excited vibration
Natural frequency

CNC machining

Excessive vibration and noise in thin aluminum sheet milling reduce machining
stability, tool life, and surface quality; however, systematic studies remain limited.
To address this gap, this study investigated acoustic emissions during skin milling
using spectrogram analysis and finite-element model analysis performed with
Ansys. Experiments were conducted on 2 mm aluminum sheets, with acoustic
signals continuously recorded under varying spindle speeds. At 2500 rpm, forced
vibration and self-excited chatter dominated the response. At 5000 rpm, excitation
frequencies approached the natural modes, producing resonance and position-
dependent variations in vibration intensity. At higher speeds (7500-8000 rpm),
harmonic components of forced vibration prevailed, reflecting the increasing
influence of tool rotation on dynamic behavior. The results confirm that vibration
characteristics are governed by spindle speed, machining position, and structural
stiffness, and they can be effectively and reliably utilized for real-time monitoring
to enhance process stability, extend tool life, and improve surface quality.
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Table 1 Vibration characteristics of aluminum sheet under different
spindle speeds

Spindle speed | Tooth pass Self exited Frequency
(rpm) frequency (Hz)| chatter (Hz) |pred. error (%)
2500 83.3 875, 1125 1.04, 6.03
5000 166 2251 -5.74
7500 250 None -

8000 266.7 None -
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