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Analysis of the Noise and Improvement of the Flaw Detecting Ability
on the Eddy Current Flaw Detector for Hot Wire Rod

Kazuo WATANABE, Akira TAXENOUCHI, Mitsuo UTSUNO, and Hirco INAMORI

Synopsis:

Recently, various eddy current flaw detectors have been used in the wire rod mill for the quality
control, but, in general, these flaw detectors have been unable to detect the flaw below 0.15mm

depth due to the various noises.

In this paper, the analysis of the noise and the improvement of S/N by the phase discrimination

are described.

From the result of the frequency analysis of the noise, it was confirmed that the nois was generated
mainly due to the vibration of the wire rod in the search coils and such a noise could not be fully
decreased by the frequency filter or by the phase discrimination in the case of 40 kHz carrier frequency.

Accordingly, the new flaw detector with 160 kHz carrier frequency which enables decrease the noise
by the phase discriminator was developed and could detect the small flaw as 0.1 mm depth.

This flaw detector has been installed and in operation satisfactorily at the Hoshizaki Plant.
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Fig. 1. Block diagram of eddy current flaw

detector.
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Fig. 3. Gain characteristics of phase discriminator.
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Photo. 1. Appearance of search coil.
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Fig. 4. Record of flaw signals for austenitic
stainless steel wire rod without vibration.

Photo. 2. Eddy current flaw detector.
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Fig. 5. Frequency spectrum of noise.
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Peaks appear at 16 Hz and its harmonics.
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Fig. 6. Change of noise level with mill roll
a) common condition. b)
finely ballanced condition.

balancing.
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Fig. 7. Wave forms of flaw signals. a) from

short flaw and b) from long flaw.
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t=n/we. Wave form in Fig. 7 b) is
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Fig. 8. Calculated frequency spectra of flaw
signals a ) from short flaw and b) from

long flaw.
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Fig. 9. a) Vector diadram of search coil im-
pedance and its deviation, and b) im-
pedance deviation appeared on signal
phase display.
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Fig. 10. Change of phase difference between flaw
vector I and noise vector N with carrier
frequency. a) Phase difference is 25°
in the case of 40kHz carrier frequency
and b) 45° in the case of 160kHz.
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Flaw depth (mm)

Wire length ——> f~—100m—]
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Fig. 11. Detecting records for 5.5 mm dia. wire rod by two kinds of flaw detectors
frequency is 40kHz and b) 160kHz.

: a) Carrier
Flaws with
Flaw with

c¢) Result of human inspection.
* mark are detected only by flaw detector with 160kHz carrier frequency.

A mark is long seam and cannot be detected by both flaw detectors.
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Fig. 12. One example of a) detecting
record and b) human inspection.
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Photo. 4. Microscopic photograph of crack
shown in Fig.

14
4 T
#y FIIRH
~
1
q v
Photo. 5. Microscopic photograph of inclusion.
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Cross section of pipe.

Fig. 13. Detecting record of pipe shown
in Photo. 6
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3) Wiz, 5.5mm BOEFITH LT, EHEEEE
160 kHz 12 THE-5 L S OIRENTRER T 5 4Z o fria
ZHBRESL DEHERINCSIROD 5 Edbhrot. &
DEHE, MHEOELC X 5ES LBESAEEEOZI(L
X BESEFSEFITE B, Voop-a=3 &
FMUEHETHS.

4) HCERIRE 160 kHz & 40 kHz B4 2 S1c
T, EEPOGITORFRE 2T o7 R, ILEEN
¥t 40 kHz EHETIX 0.15 mm {EX D% T 448
H Uk oot LT, 160 kHz oSl 0.10
mm {FEXDOHFETHRHE L X

FEETBRTE, S BB TSR EE TS CEH
BEZBT TR0, (ECROWmKREHRE L WA LT, %
WEIEHUC D FELE LT WA F v L XSO SEERIC
REHFTB

HERELCHRY, KROHEC CRANVELE W
KRR (BR) AR IR B R AT R IEFUERHE R X U A

(BLBEREROIER, FAMEBETIHREWEE WS
TEREHIENSERCELI SILB LETFET.
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