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Abstract

From a wanufacturing standpoint it would be desirable to monitor the degradation of drawing die,
that Is essential for the maintenance of quality, the evaluation of product integrity and the
zreduchg scrap. Acoustic emission 1s powerful method in monitoring fine wire drawing process,
especially in detecting the die fracture at early stage.
~ Experiments also suggested that acoustic emlssion signals contained valuable information regarding
the stage of a drawing process such as the surface appearance of products and the condition of
lubrication. Using these Informations makes 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 signals produced in drawing process under various conditions. Experimsental results
are 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 signals. The results from these

tests glve controlling factors of acoustic emission generation.
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Table 1. Testing parameters in the experimental

wire drawing.
die materials tungsten carbide (WC)
boron coated WC
wire diameter, mm 1.3 1.175
die hole size, ma 1.190 1.075
drawing reduction, % 16.2 16.3
drawing speed, »/min. 20, 30, 40, 50, 60
Jubricants metallic scap  (PA)
calcium stearate (PB)
nineral ofl (14
synthtic oil (1B
70
60
» 50 #0125
€
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ot
10 pOMS
T4 6 8 10 iz 1
W/kg

Fig.8 Acoustic Enission behavior under service condition,
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Flg.9 Photo. of SEM observation for dies (a), and wires
drawn (b).

L
o

| —JDrawing
—| Noise

1
W
(=]
T

Power Spectrum {(dBMagq)
KA ;
=]

P 1 2 o
0.5 1
Frequency {(MHz)

— 1,

1
~2
OO

Fig. 10 Spectra of noise signal and AE signal from wire
drawing.



=3
S

die: 21190: o WC
160} € e boron
_ 21075: 5 WC
G140k A boron
£
S 1204 . . . .
S o o
100}
S A & 4
80}

Fig.11 Static drawing force tested at speed of 0.5 w/min.
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