S 7 A 7FE 83 A, A9, A4Z, pp. 14~25 (2010. 8)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 9 No. 4, pp.14~25 (2010. 8)

ma|A BHOIMO| 2UE XNE HES 9B
chorst SBYE MBSO B4

ShA| ¥ O] @l e

Analysis of Various Acoustic Emission Signal for the Automatic
Detection of Defective Manufactures in Press Process
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ABSTRACT

Small cracks or chips of a product appear very frequently in the course of continuous production of an
automatic press process system. These phenomena became the cause of not only defective product but also
damage of a press mold. In order to solve this problem AE(Acoustic emission) system was introduced. AE
system was expected to be very effective to real time detection of the defective product and for the
prevention of the damage in the press molds In this study, for the pick and analysis of AE signals generated
from the press process, AE sensors/pre-amplifier/analysis and processing board were used as frequently found
in the other similar cases. For the analysis and processing the AE signals picked in real time from the
normal or the detective products, specialized software called AE-win(software for processing AE signal from
Physical Acoustics Corporation) was used. As a result of this work it was conformed that intensity and shape
of the various AE signals differ depending on the weight of the press and thickness of sheet and process

type.

Key Words : press (Z&2), Acoustic Emission (-34%), signal processing (A 2.212])
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Table 1 Pictures of equipment

Name

Picture

Physical acoustics corporation
R15a sensor &
2/4/6 pre-amplifier

PCI-2 AE Board

Magnetic clamp

¢ Table. 12 Z+ A3

3, 7 ARl gE ARAgL of

4, 5014 AAlsEA AR

Table 2 Specification of sensor

kD
5
s
®

»
@

Dynamic
Peak 69 [-63] dB

Sensitivity

Operating Operating
Specifications | Frequency Range 50 - 200 kHz

Resonant Freq.

75 [150] kHz

Directionality +1.5 dB
Table 3 Specification of board
AE Inputs 2channels
Input 50 ohm or 1000
Electrical Impedance ohm,
Frequency 1 kHz - 3 MHz
Response (at-3 dB points)

Table 4 Specification of clamp

size 50*50*30 mm

Physical

attraction power 80kgf

Table 5 Specification of pre-amplifier

Gain o
Selectable 2/4/6 dB + 0.5%dB
Input
Impedance 10K ohms// 15pF
Electr| Operating 30mA (With AST Installed),
ical | Current | oA (Without AST Installed)
Dynamic 75dB (Utilizing an R15 Sensor),
Range 80dB (50 ohms Input)
Noise
(RMS rti) max 4pV
Bandwidth 10kHz-2.5MHz
20
Output
dB Voltage 20Vpp
CMDR 42dB
Bandwidth 10kHz-2.0MHz
40
Output
dB Voltage 20Vpp
CMDR 42dB
Bandwidth 10kHz-900kHz
60
Output
dB Voltage 6Vpp
CMDR 42dB

. 2SI 24
Ze sl A AR
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azxtgjolt}. olgfe] Fig. 5, 62 150% Z o)A 2]
e s AE T 2 A7 AREEHAD AFY - "
>
NZFHQ =z =y s FYPo] B A9 9 g o
©
A& % 2ol 1|3 Table. 6 1508 = S
gl 2=oF AlFo AAMT Aol 2
.34
42.81
-4 T T T T T T
0 50 100 150 200 250
Time(ms)
% 935*3
E@’/ & Fig. 7 Waveform graph of normal product
£ & from ch-1 in 150ton press
Ly
) By
" 4
34
Fig. 5 Drawing of product 28421-26910-2 2]
—~ 1‘
CH-1 CH-2 ?g 0
15cm!15cm % 14
[t il >
i
\ \ | \ 4t x :

Fig. 6 Picture of 150ton press with AE sensors

Table 6 Specification of 150ton press

T T T
50 100 150 200 250

Time(ms)

Fig. 8 Waveform graph of defective product

from ch-1 in 150ton press

Product Product number 28421-26910-2 ‘?4 Fig 7, 8 150% 29 chls HE we
Thi?kness (mm) 1.6 B golEe TelzE uehd olth HAAE
leggig(ﬁto(gm) T o BHAEe MmAnE A9AY 2] A
SPM (SPM) 20~40 AAAES A9 2076 voln EFAFL A

Press | BOIster area (mm?) 2150x750 3_-051_ VE 2#FAEe] HAWAY ghol 8 =& A&
Slide area (mm?) 1600x500 A%+ U
Stroke length (mm) 200
Main motor (KW X P) 15x4
Adjust motor (KW X P) 1.5%4
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Fig. 9 Count graph of nomal product

from ch-1 in 150ton press
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Fig. 10 Count graph of defective product

from ch-1 in 150ton press
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Fig. 11 Energy graph of nommal product

from ch-1 in 150ton press
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Fig. 12 Energy graph of defective product

from ch-1 in 150ton press
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Fig. 13 Duration graph of normal product

from ch-1 in 150ton press
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Fig. 14 Duration graph of defective product

from ch-1 in 150ton press
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Fig. 15 Waveform graph of nommal product

from ch-2 in 150ton press
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Fig. 16 Waveform graph of defective product

from ch-2 in 150ton press
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Fig. 17 Count graph of normal product

from ch-2 in 150ton press

30004

2500

2000+

1500+

Count number
L1

1000+

5004

[ ] ] [ ] ]
0

T

T T T T
09:03.6 09:03.7 09:03.8 09:04.0
Time[MM:ss.m]

Fig. 18 Count graph of defective product

from ch-2 in 150ton press
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Fig. 19 Energy graph of nommal product

from ch-2 in 150ton press
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Fig. 20 Energy graph of defective product

from ch-2 in 150ton press
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Fig. 22 Duration graph of defective product
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Fig. 24 Picture of 200ton press with AE sensors

Table 7 Specification of 200ton press

Product number 28413-22020P0
Product -
Thickness (mm) 4.5
Weight (£ o n) 200
Die height (mm) 360~480
SPM (SPM) 18~35
Bolster area (mim”) 2500%850
Press 2
Slide area (mm”) 1850%850
Stroke length (mm) 250
Main motor (K WX P) 22x4
Adjust motor (KW X P) 1.5%4
219 Fig. 23, 24= 2008 ZF oA AAE = Al

= T B ATl AREER AlEe] e
W3 T x g3 FFE A AAE 2HT
Tgolth. 18 al Table. 7 2008 Z#2=9} AF
o] AAE AbFeltt.
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Fig. 25 Waveform graph of nommal product

from ch-1 in 200ton press
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Fig. 26 Waveform graph of defective product

from ch-1 in 200ton press
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Fig. 27 Waveform graph of normal product
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Fig. 28 Waveform graph of defective product

from ch-2 in 200ton press
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Fig. 30 Picture of 250ton press with AE sensors

Table 8 Specification of 250ton press

Product number 47315-3910P1

Product -
Thickness (mm) 4.5
Weight (t o n) 250
Die height (mm) 430~550
SPM (SPM) 16~30
Bolster area (mm?) 2750%920
Press 3
Slide area (mm~) 2100x700

Stroke length (mm) 280

Main motor (KWX P) 22x4

Adjust motor (KW X P) 1.5%4
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Fig. 31 Waveform graph of normal product

from ch-1 in 250ton press
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Fig. 32 Waveform graph of defective product

from ch-1 in 250ton press
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Fig. 33 Waveform graph of nommal product

from ch-2 in 250ton press
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Fig. 34 Waveform graph of defective product

from ch-2 in 250ton press
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Table 9 Voltage by Sensor Location

Channel - 1 Channel - 2

normal detective nonmal detective
150 | -2.210~ | -3.315~ | -1.325~ | -4.733~
ton | 2.076V 3.051V 1.351V 4.644V
200 |-0.02167~ |-0.01190~ | -0.1635~ |-0.9219~1
ton | 0.03815V | 0.03723V | 0.4550V 198V
250 | -1.064~ | -3.303~ |-0.3284~ | -4.414~
ton | 0.3455V 3.027V 0.2301V 4.165V
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