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Recent Trend on Nondestructive Material
Testing Method and Its Application to Chemical

Plant Equipment

Sumitomo Chemical Co., Ltd.
Process & Production Technology Center
Hisakazu Mor1

Hidehiko SUETSUGU

Newly developed methods for facility management like RBI (Risk Based Inspection) and FFS (Fitness For
Service) have recently been adopted in industrial chemical plants for the purpose of enhancing safe, stable opera-

tion and extending their operational lives. These new methods introduced in this paper include an inspection

method for stress corrosion cracks, an inspection method for parts with elevated temperatures during operation,

an inspection method for reactor tubes under the baffle plates of carbon steel reactors, and diagnostic technology

for ball bearings developed through collaboration between academia and industry on research. Non-destructive

inspection technologies, which are very applicable to the protection of rotating machines from contamination by

foreign objects are also introduced in this paper.
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BGEEM Cross Section View of SCC Specimen
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e Equation to calculate Flaw Depth ; D

D {%/jz_ Y2 e (Eq. 1)

e Equation to calculate Flaw Height ; H

Hz\/[%y_ v2_ \/[%’]2_ | T (Eq. 2)

Wu : Path Length of Top Tip Diffracted Wave (Upper)
Wi : Path Length of Top Tip Diffracted Wave (Lower)

BGEEEE Reflection Echo Path and Flaw Size Esti-
mation Method With TOFD Technique

11 SCC Specimen for TOFD Measurement
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BGEEEN  Test Result of TOFD Technique Testing with Carbon Steel Specimen

1128 TOFD Measurement Result of Branched

Crack Caused by SCC

Material Test Surface Convergence Error*!  Detecting
Point (mm) Limit (mm)

Carbon Steel Non Opening Side 2/3t +0.2 (>0.5)*3

8.1t) Opening Side 2/3t NA*2 NA*2

SUS304 Non Opening Side 2/3t +0.4 >0.5

Stainless Opening Side 2/3t +0.3 >3

Steel (9.0t) Opening Side Minimum +03  05<d<3

*1 : Deviation from Average of Measurement Data

*2 : Due to a lot of Pitting (0.5mm Deep) on the Inside Surface of
the Specimen

*3 : Shallow Crack Specimen to specify the limitation was not
available
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IEEEEN  Artificial Defect Signals of Eddy Current Test with Internal Probe under Magnetic Baffle Plate (STB340 x
030 x t2.3, Density of Magnetic Flux in Tube Wall ; 1.0 Tesla, Carbon Steel Baffle Plate Thickness ; 15.5mm)
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