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Influence of High Temperature on Shear Wave Velocity of EMAT Testing
YU Xuefen, YE Lingwei, XIA Li

(Zhejiang Provincial Special Equipment Inspection and Research Institute, Hangzhou 310020, China)

Abstract:In order to solve the problem that steam pipe line can’t be measured on line with conventional method, the

Electromagnetic Acoustic Transducer ( EMAT) technology was adopted to measure the thickness under high temperature.

Under 25 ~400 °C, the thickness of sample plate was measured under different temperature and thickness by EMAT

thickness gauge, shear wave velocity was calculated, and the change rule of shear wave velocity of Q345R material with

temperature was obtained , which is used to correct the actual thickness value of EMAT at different temperature. The

result shows EMAT can satisfy online detection of steam piping at high temperature.
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Figure 1 EMAT thickness measuring diagram
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Figure 2 Field experiment
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Table 1  Thickness value and sound velocity of
EMAT at different temperature
A/ P/

WRE/C BB /mm

(m-s”")

WE/C R/ mm

(m-s”")

25 10.02 3164.6 250 10.42 3043.1
108 10.17 3117.9 264 10.44 3037.3
153 10.25 3093.6 300 10. 61 2988.6
200 10.31 3075.6
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Figure 3 Test curve of shear wave velocity
with the change of temperature
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Figure 4 Relationship between shear

wave velocity and temperature
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Table 2 Change rate of shear wave velocity

with temperature

L/ G v L/ Gl
(m-st-c™h (m-s7t-Cc™h
6 0.653 4 14 0.739 9
10 0.636 6 20 0.726 3
12 0.656 4
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