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Measurement method of Pipe Wall Thinning Shape by EMAT

A R R
R REER BT
PR R EE R BT

/IR KB Daigo KOSAKA  Member
/NE H5 Fumio KOJIMA  Member
(LA #k58  Hiroshi Yamaguchi Nonmember

This paper is concerned with quantitative evaluation of corrosion shape on outer surface of Pipe by Electro
Magnetic Acoustic Transducer (EMAT). The pipe wall thinning was modeled semi ellipse shape. And FAC
has been considered more dangerous. The pipe wall thinning was able to be measured with precision. In
general, FAC had a smooth surface wall thinning. EMAT were able to measure the echo in the test piece with
wall thinning of smooth enough. The EMAT is able to use to test for the FAC.
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Fig. 1 Principle of EMAT
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Fig. 2 Test piece of semi ellipse

E LTHND, EMAT [IBEF OB ERS 2 A
5 e NHBEROERSRIEN TN D, ARET
BB O o —[R) HISAORRFMmIZ AV,
F7-. RBREOMEITIEMEARE L2 Ennh, B
Wia— L oY k> TRET B,
2. 2 RBK

AL, &AL D LDI R FAC 2¥4H T
PR LT, AW BRIA & Fig. 2 12”7, 4ME 315mm,
JE X 15mm, &5 AE S 100mm, #4E SUS304 OFEE
2. EEEOBRE VA YREMTTMILLE, Zh
AEMBARRE L 45, ML UZRREORRIT,
TP EAR a=4,10,15,40mm, A & b=3,5mm OFEHE
b Lz, &612, IV FACIZITWEA L LT, B
BN O 120° (2 Y FENREA 2 L U 7= 8RR %
BUYELT-, ThAtEE FAC RBRiEL 45, HRARR
3,5,10,15mm & 9% 4 ROREBRIKZREL T,
2. 8 ERVATA

A A 2 T B BRI S B TR E O
RIS U TRATANC 4 S WL 8 ATRIET S Z & %
ROTWND, UL ZZTiE, EMAT ZRAICx LT
BEISE, BAL ORMIELZ(LEE-EEDES
FRIE L, 23l L b EMAT OB T IR O
HEA TS EIRARAT D LIRS 2 & & EMAT
IR OB IEIC LD, BIERESOEEZRIET D
HAME L7, EMAT OBENCIX PC 12 &Y il He
T, FOBED IR UNERDEEEZF OB T — 7V
EHRUE L 77, EBRER % Fig. 3 10T, RBRIK & EMAT
FABOMAEICRET D Z N TE 5, SEIER
ExiA L EMAT OFEXMIEA Imm ¥y F TR EH72
NHBIEEIT-T,

3. REER

3. 1 FEAFNERE
WAEEE a=15mm, ARG S b=3mm ORBESE %
Fig. 4 \ZR¢, A, K&THEA #hE To 523, Fig. 4(a)

Oscillscope
O O O
E ' ‘ ' ' 09
[9ole]

O

Q
ocooaaold
B

RPR-4000
]
ES CE

S
=
&
=]
(o]
S
3
0 20 40 60 80 100
Time (ps)

(a) Sensor position: 60mm

Sensor output (V)

0 20 40 60 80 100
Time (ps)

(b) Sensor position: 0mm

1 :
0.6
0.4
02 . ]
0 | | . i

60 40  -20 0 20 40 60
Sensor position(mm)

Sensor output (V)

(c) Sensor position profile

Fig. 4 Measurement results (a=15mm, b=3mm)
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Table 1. Test piece of half ellipse wall thinning

Table 2. Test piece of FAC wall thinning

Measurement Measurement
True value True value
result result
Thickness(mm) 17 - Thickness(mm) 17 16.9
o Width (mm) 10 15.0 © Width (°) 120 125
Thickness(mm) 17 - Thickness(mm) 15 14.9
@ Width (mm) 20 27.0 2 Width (°) 120 115
Thickness(mm) 17 16.2 Thickness(mm) 10 11.2
@ Width (mm) 30 36.0 ® Width (°) 120 119
Thickness(mm) 17 16.2 Thickness(mm) 5 5.84
® Width (mm) 80 91.0 @ Width (°) 120 124
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Fig. 5 Measurement results (FAC b=3mm)
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