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Acoustic Emission Monitoring Fine Wire Drawing Process

M.Y.CHOI, W.G.Lee. J.D. Park

1 Abstract

From a manufacturing standpoint it would be desirable to monitor the degradation of
drawing die, that is essential for the maintenance of die quality.the evaluation of product
integrity and the reducing scrap. Acoustic emission is powerful method in monitoring fine
wire drawing process, especially in detecting the die fracture at early stage.

Experiments also suggested that acoustic emission sigals contained valuable information
regarding the stage of a drawing process such as the surface appearance of products and the
condition of lubrication. These informations are AE monitoring techniques a possible tool in
monitoring the drawing process operation.

In order to approach this. this paper discusses the nature of acoustic emission signal
presented which illustrate the effects of wire and die material, lubricants, and drawing
speed on the generation and the mean voltage level of acoustic emission signal. From these
experimental, results. we understanded controlling factors of acoustic emission generation.
Keywords: Wire Drawing Process(AA7F). Acoustic Emission (-&34%)

Mean Voltage Level(3%t=27]), Process Monitoring(ZX4 A1)
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Fig. 1 Controlling factors of wire drawing
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Fig 2. Schematic diagram of wire drawing
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Fig. 4 Schcmatic Illustration of multiple wet
wire drawing machine

AEANE ABe PZT-AEANE AH&8tATh AM
o] B4& 100-700kHzAelol  55dB(0dB=1V/m/

$)9 HEE pd APE] Feg 5o, AMe 2=
A I RS WG AN 23A0F A |
% nzalM  Fig. 59 2o] thol&d HaAdA 1
Jatgtt. tolz2 RE AEE EUE FIAM HEdn
glout o] FeelME AEAES &40l A9 fle A
& Bk ARAIZHAE ddH A E At
[ HAFEN FFE70M FEE AEYUES B
2 Agg #A dadel 71ZUch AR AS2dL 4
A A At

AE sensor

die die holder

Fig. 5 Drawing die and AE transducer arrangement

3.2 AHBOIWT|0f B AR AEHF

FEdAtel dE Fge dobiy] As 4Eg gl
w715 ARgaA thele) AAR A7l &¥RS TF
Aut 52 WA we 184 i AES 94
< AEskld

guide roller sensor i

st [
= SO =

lu/bl icant d'ed}e holder re/e\

supplier

Fig. 6 Schematic illustration of single-head wire
drawing machine

Fig.6 of 2 N@old AHgg 48§ dadey A
g gt HEolofdA Fgd Ay 82



JLFANAI 28R A 5 A A 1 3 1996, 3

£95n gl gt %38 tolzA slEEd. 7
Y MAE Qe Aesndsd dHx 2ARA ¥
o,

Table 1. Testing parameters in the experimental
wire drawing

tungsten carbide(WC)
boron coated WC

die materials

wire diameter, mm 1.3 1.175
die hole size, mm 1.190 1.075
drawing reduction, % 16.2 16.3
drawing speed, m/min 20, 30. 40, 50. 60

lubricants metallic soap  (PA)
calcium stearate (PB)
mineral oil (LA)
synthtic oil (LB)

Table.19] 48248 294, 71edde 2%x &
A7 (b AA)JIS G 3502 918 SWRS 92 A
(&4 0.92%)2 391 A9 A3 1.30mm %
1.175mm¢ 2FHFE FH3dt dole del AgH
I e A2AFSdo] (JIS B 4111) & the] £
e =R gt 2APFTlY W HES
Y tho] (o3t HE3Htiolgt @t} )9 2FRE
AREdeh. dele 47 A7)d dside ke 4
AR B ARG stgzAoE Ho Ye 16%9
SHAE2M AlFE] o] Adae 2= A
Ao &AM Ztzt tholel Hlo]gd Aol 1.190mme}
1.075mmel e 16.3%2 A2 Bdsir}t, E tio] o
Z2A2zb 20,30,40,50m/ming] 49A2N A EaY
=3

AL SEAENE A (ED) A S AHgEd.
E AMER IS EAS ANERAZAN FERAS 3
A SEAE AHEslET T AMERE gl
Me 7heAY RS A £ QI bl 9
AN dejA AH (AEEE 500mm/min)¢l ¢
a2 dile FuE st

AEANE E4EE 98 ARG s dexelg @
PZT-AEAN (52447 6mm) -8l Fig.79)
AEANE tholAlel 2ol fFEHN £+ HAA ) 2

47

CEEEELE

~J
(e}

3
,3(

\
/

(%]
(]

d8(0ad8
S

(@]
o
~
w

05 Q75 1
Frequency(MHz)

Fig 7. Frequency response of AE transducer
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Fig. 9 Photo of SEM observation for dies(a).
and wires drawn(b).
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Fig. 10 Spectra of noise signal and AE signal
from wire drawing
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