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The durability test result in high temperature of EMAT for pipe wall thinning monitoring

(IR) B AR Ot 7epa s tetE |l

BHJi~  Akihiro TAGAWA Member

() B AR 5B s R —BL  Kazunari FUJIKI  Non Member

This study checks the high-temperature durability of the electromagnetic acoustic transducer (EMAT) for pipe wall
thinning. We inserted EMAT into the oven and measured the 10mm thickness specimen by EMAT about two years.
Measurement was carried out by two kinds, a pulse echo method and a pulse echo resonance method. And
high-temperature durability was checked by both of the measuring methods. Compared with the pulse echo method, the
pulse echo resonance method of measurement accuracy was better. The filter processing of removing magnet signal is
required high-temperature measurement. EMAT is a simple configuration of a coil and a magnetic combination. Therefore,
a sensor does not break easily. Therefore, EMAT is applicable to the pipe wall thinning monitoring of a nuclear power
plant.
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T : Thickness (mm), t: Time (us)

v : Velocity (mmy/s)
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Pulse number |Peak time AT Tickness
(45usec 75 55psec) [time] [ 1 sec] [ ¢ sec] [mm]
: 5 33.12

6 39.52 640 10.00
) — . . 7 45.96 644 10.07
R AT VS, WS WA 8 5232 | 636 9.94
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Table 3 PER {12 X 2 WERIEFRER (15 20°C)

Resonance Freq. | Resonance number | Thickness
[kHz] [time] [mm]
14097 9 9.98
1564.7 10 9.99
17197 11 10.00
18796 12 9.98
20296 13 10.01
21946 14 9.97
23495 15 9.98
Average 9.99
Standard deviation 0.01
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Table 4 PE 1£IZ X 2 ARERIEFRER (FIR 200°C)

Pulse number |Peak time AT Tickness

[time] [ usec] [ u sec] [mm]
5 34.67

6 41.36 6.69 10.09

7 48 6.64 10.01

8 54.64 6.64 10.01

9 61.28 6.64 10.01

10 67.96 6.68 10.07

11 74.63 6.67 10.06

12 81.28 6.65 10.02

13 87.92 6.64 10.01

14 94.52 6.60 9.95

15 101.24 6.72 10.13

Average 6.66 10.04

Standard deviation 003 0.05

Table 5 PER JEIZ L 2 HREHIERER (HiR 200°C)

Resonance Freq. | Resonance number | Thickness
[kHz] [time] [mm]
13547 9 10.02
15047 10 10.02
1654.66 11 10.02
1804.64 12 10.02
1954 6 13 10.03
2104.58 14 10.03
2254.549 15 10.03
Average 10.02
Standard deviation 0.01
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