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Acoustic emission signals according to the machining conditions of micro-grooving on mold
steel.

C. H. Kwak(Mecha. Eng. Dept., Inha Univ.), N. H. Kim(Mecha. Eng. Dept., Pusan Univ.),
E. S. Lee(School of Mecha. Eng., Inha Univ.)

ABSTRACT

Research during the past several years has established the effectiveness of acoustic emission (AE)-based sensing
methodologis for machine condition analysis and process. AE has been proposed and evaluated for a variety of sensing tasks
as well as for use as a technique for quantitative studies of manufacturing process. STD11 has been known as difficult-to-cut
materials. For this study, the micro-grooving machine was developed. The experiments were performed using diamond blade
and CBN blade for machining STD11. Evaluating the machining conditions, frequency spectrum analysis of acoustic

emission (AE) signals according to each conditions were applied.
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Fig. 1 Photograph of micro-grooving system and
experimental setup.
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Table. 1 Experimental conditions

Machining parameters

Workpiece Hardness STD11 (HRC 58)

Cutting Tool 52¢
Diamond blade
CBN blade

Spindle revolution speed | 25000~40000 rpm

Operation Down cutting

Tool feed rate 0.4~0.8 mm/s
Depth of groove 100~300 (m
Amplification of signal 52dB
Sampling rate (A/D) SMHz
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Fig. 2 Micrographs of Groove. (in case of Diamond blade,
Feed rate : 0.6mm/s, Depth of groove : 150 /m)
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Fig. 3 Micrographs of Groove. (Tool : CBN blade, Feed

rate : 0.6mnv/s, Depth of groove : 150 ym)
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Fig. 4 Frequency spectrum of AE signals according to the

machining conditions (Tool : CBN blade, Feed
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Tool: Diamond blade
Spindelrev. speed : 30000 rpm
Feedrate : 0.4 mmés

Depth of groove : 175 pm

003 -

a.0z -

Amplitude

0o -4

adla, e

3 3 ¥ > T T
o 200000 {oooos 600000 soanoy 1000000 1200000

Frequency (Hz)

Fig. 5 Frequency spectrum of AE signals and micrographs
on abnormal machining process. {Tool : Diamond
blade, Spindle rev. speed : 30000 rpm, Feed rate :
0.4mmy/s, Depth of groove : 175 (m)
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