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Signal Processing for Pipe Wall Thickness Measurements using Electromagnetic Acoustic
Resonance Method
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This paper is concerned with signal processing arising in pipe wall thinning measurements
using electromagnetic acoustic transducer (EMAT). First, electromagnetic acoustic resonance
method (EMAR) is applied to pipe wall thickness measurement. Secondly, a heuristic method
for extracting features of resonance spectrum obtained by testing data is proposed. Finally, the
validity and the feasibility of our proposed method are demonstrated through the practical test

at the real plant,

Keywords:

Condition monitoring, ultra-sound test, signal processing, acoustic resonance

1. #E

FFHTT 2 b OEBREITHEN, PWR2 KRR
B OWAVINERE & FAC) S DOIMA BN EE L 73
2 TND, SHOEREFTOWEKNFEIND Z &
EER LT, AR TIDREEGRSE2E2T AN
B LOWEE AR B OWTEERT 5, BE
B I R fif - (Electromagnetic Acoustic Transducer :
EMAT)iL, WAk OB A Mzt D, a—r oy
NEFIHUCTHBERZRE SIS, TOBEFHOEN
LS L DMEBIROE I ZFEREN L L ThH
TOHMBEBREFIETHD, FEMTHRENTE,
FRIRE T CHEMRERZD, REFE2HELES
Wr A OPVANC B IFERE 9 5 = & NRBEAIC A RET
HY .| REBEGRRE~OBEAEENRE NV EEZBNT
W5, L., EHMEEDESHESHIZ . BB
BIKILBIE(EMAR )2 BWTIT 8B4, BE DR
HRIZ &£ - T SN ENEE < FBME B0 & D ~HER]
TENEEE GG DTS D, LAF Tk EMAT O3]
P ED 72812 SN ELOBEVMEZ 226 THEE D~
ERED BB AL A BR%E L, EHERE0E
SFHBZIT o - D TEHET 5,

EREE/NE LB T657-5801 Lo A 5 iy i X
NHEEHE 1-1 #7 KEERERE S AT LG
ZER AT LR EE, B 078-803-6493
E-mail: kojima@koala.kobe-u.ac.jp

2. EHBTHAREORE
2.1 ENMAT OJRE

EMAT 13 & a4 Vi bR ST B 5+
Thbd, aANEEDEE., BB ORRER %
W ZEICk Y, BEESES A URBEOE®EICHE
BIMBREAET D, WHE A NNNERAE LR
WEROHEEMERIZ L0 | FRERE O G A FERE i
DEEEr— VLY, BBEEROBEITn—1L
VHEMECL > CRBRAEOREITIEHNAEL, #
NBEEE E L TRBRET 2 EET 5, £/2, R
(RRE ORI L DL & BEBIC L - CREMEFE T
IZERMBILEL, THICE DR OEILIZ L » T
A VCHFEERPEL, ZhEeBBEELE LTH
Hd 5,

2.2 HIBZHDRE

EMAT IZ £ o C, RBRENICBEREREE S5
B BED W R CIE NI AET B, EEwkk
U ToOXTE LN,
nc

fn 207
CITEHE, dIFRBRAEDCER, n FEEEZEL T
%o LIS ENREIAABR A BHEF OF I & RO
BEHZEDRET D, AEEERIILRNG, #Hx
DEEHORBERH TS Z LIk TE GRS
WART O —2 R AL LR BREDER %
BT 52 LN TE D, Figl ISHE SS400, HE
B(mm] COHB AT MDD F T T &R,

- 198 -



=~ 0008
< 0007 AT
e

& o0oo1

a 0.006
- I ;
| | J\
0! wmf‘wﬁﬁ?v@%}k~}éiwjk«m kfm ot

= 0.005
05 1 1.5 2

O 0.004
frequency{MHz)

=3

B

e 0.003 t
g 0.002

e

R S—

Fig.1 resonance spectrum (55400 8mm)
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Fig.2 Ex-data of the resonance spectrum
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Fig.4 Revision1 of the resonance spectrum
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Fig.5 Revision2 of the resonance spectrum ‘
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Fig.7 Resonance point and the resonance spectrum
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Fig.8 The view showing a frame format of downstream
region of orifice

Table 1 The list of measurement data of downstream
region of orifice
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Fig 9.The graph of the measurement result (EMAR all
points)
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Fig 10.The graph of the measurement result of EMAR
“and UT (Y1 11 Ro1 Ha1 Ni1 Ho1 He1)
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Fig 11.The resonance spectrum in the Y1
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Fig 12.The signal processing result of the resonance
spectrum in the Y1
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Fig 13.The resonance spectrum in the 1
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Fig 14.The signal processing result of the resonance
spectrum in the 11
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Fig 15.The resonance spectrum in the Ro1
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Fig 16.The signal processing result of the resonance
spectrum in the Ro1
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