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Stamping Tool Wearing Analysis by Time-Frequency Analysis

Chang Hee Lee*, Ho Young Han', Geun Seok Seo',

Yong Yun Kim™"

jr Abstract i—

This paper reports on the research which analyzes acoustic signals acquired in progressive compressing, hole blanking,
and burr compacting process. An acoustic sensor was set on the bed of hydraulic press. Acoustic signal is generated
from progressive stamping process. First the signal acquired from the unit process; compressing, blanking or
compacting, is studied by Fourier Transform and Short Time Fourier Transform. The blanking process emitted
ultrasonic signal with more than 20kHz, but the compressing and compacting processes emitted acoustic signals with
lower than 10kHz. The combined signals periodically acquired right after the tool grinding were then analyzed.
70-80kHz signals appeared in time-frequency domain, but not in the frequency domain, the magnitude of which was
related to the tool wear. Short Time Fourier Transform made up for the Fourier Transform in analyzing the emitted

signal for stamping process in the ultrasonic domain.
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Fig. 1 Stamping system: (a) press, and (b) sensor setting
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Fig. 2 Picture of specimen for the process; (a) prefonmed
material, (b) compression of head, (¢) hole blanking
and edge cutting, and (d) deburring

Table 1 Press specification

Model HNCP-80
Capacity (ton) 80
Stroke length (mm) 130
Velocity (SPM) 50~80
Height (mm) 350
Bed Area (mm>mm) 1000600
Power (HP) 15
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Table 2 Specification of oscilloscope and sensor

Acoustic sensor

Model B1025 (Digital wave)
Freq. Range 1kHz ~ 1.5MHz
Oscilloscope
Model Wave Surferd24 (Lecroy)
Bandwidth 200MHz
Sampling Rate 2GS/s max.
Record Length 500K pts/Ch, 2Mpts max
Vertical Resolution ImV/div~10’mV/div
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Fig. 3 Signals emitted during compressing process: (a)
real time data, (b) STFT spectrum, and (c) fre-
quency spectrum
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Fig. 5 Signals emitted during bur-compact process: (a)
real time data, (b) STFT spectrum, and (c) fre-
quency spectrum
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Fig. 6 Signal right after regrinding: (a) real time data,
(b) STFT specptrum, and (c) frequency spectram
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Fig. 7 Signals at about (a) 30,000, (b) 60,000, (c) 90,000,
(d) 120,000, and (e) 150,000 strokes
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Fig. 8 Signals at about (a) 180,000, (b) 210,000, and
(c) 240,000 strokes
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