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Abstract

When the die wears down in wire drawing, die flaw is made on the wire. The die flaw has
direct effects upon the dimensional accuracy, mechanical properties and drawing cost of
wire. In this report, the evaluation of die flaw on wire was investigated by AE method. The
results are shown in following. 1) The frequency distribution of AE signal which is
produced by die flaw on wire has mainly characteristics to 400kHz from 50kHz. 2) The
comparison between length of die flaw and duration of AE signal shows an excellent
agreement. 3) RMS value of AE increases with increasing the depth of die flaw. 4)At a
timing of experience-based die change, AE RMS value is about 0.3v. 5)In the presence of
unexpected noise in wire drawing process, we have developed AE measuring system
which can be used in drawing equipment. The detectable dimensions of die flaw are about

50 1 m depth and 20cm length.
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Table 1 Experimental conditions

Item Condition
Die Material: G1

Diameter: ¢ 3 mm

Drawing speed 1 m/sec

Material High carbon steel
Lubrication Inui-type
Pin Material: Tool steel

Point angle: 45°

Drawing ratio 15%
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Table 2 Measuring conditions

Item Condition
HPF 100 kHz
LPF 1200 kHz
AE Sensor Broad-band type
Sampling time 2 MHz
Pre-amplifier 40 dB
Time contant 100 us
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Fig.4 Frequency distribution of AE signal
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Fig. 5 Relation between AE RMS value and depth of die flaw

on wire.

FI- BMENRFET D L AE OBIERBMNT 5 Z L b,
BMEOR &3 AE OFHICEBERH b0 EEZ LN
%, T, MMEDRE S & AR WIEORBEIE LB LT,
Fig. 6 IZHAEDE & L3/ Lz AE ORI O BIfR 2 7R
T HBOR S & AE OREGRERM O R B 22 BR A S Hh
oo ZOMEMIT, BERESOFME L THEHTE 27215 The
<. HREMICHRAETD A Xk, FOERMELFIT L TH
BTEDHZ LZRT,

5
O

41 o©O
E
N
X
= o©
g 2 OCo
: >°

oo
= ()
%°
0 | | | |
0 1 2 3 4 5

Length of die flaw on wire (X 10’mm)

Fig. 6 Relation between duration and length of die flaw

on wire

3/6



Sl EREMENMNT 5 &, BELEREE NN 5 2
EMD AE OIEEIFEMNT 0L EZ NS, 2 TRIZ
FlEBEEEDN AE ITB KT THBIZ OV TRF LRGSR
#Fig. TIornd, Mo HLN KO, SlEkEHEED
N> THRAET D AE D RMS EA K E < oo T,

2.0 Drawing speed: 2m/s
1m/s

Lo 0.5m/s
2
o 1.2
=
<
>
)
5 0.8
m
<

0.4

0 | | | |

0 20 40 60 80 100

1.0

0.8—

Timing of experience-based die change

I
|
|
|
|
0.4 |
|

AE RMS value (V)

0L I I I I
0 20 40 60 80 100

Drawing time (h)
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Fig. 7 Effects of drawing speed on AE RMS value
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Fig. 9 Effects of drawing speed on AE RMS value
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Fig. 10 Wave form of noise
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Fig. 11 Noise removal system in drawing of wire
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