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In chemical plants an important objective is to ensure safety and stable operation of equipment such as widely-

laid pipe lines, aged equipment (used for more than 40 years), and large-sized equipment for overseas expansion.

In order to achieve this objective, it is important to understand the condition of exhaustive equipment in a plant,

and to invest intensively in cost-effective maintenance based on diagnosis test results. A study on non-destructive

evaluation techniques for chemical plant equipment, developed based on the keywords of low cost, high speed and

high quality, is described here.
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(a) Angular groove 5L x 50%t (d) Drilled hole ¢0.5mm
(b) Drilled hole ¢1.0mm (e) Inner groove 1.5W x 20%t
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B Evaluation of defect detection limit
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Phase characterization of the Magnetic
Eddy Current Probe
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BEEEE  Flow detection result (Left) and Evaluation curve (Right) of the reference piece
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.m Mechanism of Lorentz force generation in
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IEEEEN  Comparison between waveforms in defective and non-defective area of a steel pipe
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BEEEEN Carburization of radiant tube
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Chromium depleted layer
(Ferromagnetic material)

Carburization layer
(Ferromagnetic material)

Sound Layer
(Non-magnetic material)

G  Principle of carburization measurement
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Phase angle (degree)
Small < » Large

N Calibration curve for Carburization
measurement
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G  Carburization measurement accuracy in
45% Ni alloy
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BEEEEE Determination procedure of nitridation
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