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Non-destructive Method for Stress Evaluation of Linepipes

Using Magnetic Anisotropy Sensor
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Abstract:

JFE Engineering has developed a unique and non-destructive stress measuring method using a magnetic anisotropy sensor,

and has also developed many applications for the method. In this paper, the authors introduce the principles of the measuring

method, and, through some experimental results, prove the usefulness of this method which can be used to evaluate the stress

level of pipelines under working conditions for the purpose of maintenance.
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Fig.1 Principle of magnetic anisotropy sensor
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M: Bending moment, P: Axial tension

ou: Bending stress, or: Axial stress
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Fig.2 Conceptual illustration of stress distribution of pipe surface under bending load
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Fig.3 Sensor output distribution on pipe surface
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Table 1 Specifications of the bending stress measurement system for linepipes

Weight 20 kg

Dimensions

W335XD345X H485 mm

Controller
Operating system

Windows 98, Windows Me, Windows 2000

Power source

AC100V, 50/60 Hz, 0.5 kVA

Weight 1.6 kg (GYK-S), 4.4 kg (GYK-H), 1.1 kg (GYK-M)

Scanning head ) .
Dimensions

W180XD210XH150 mm (GYK-S)
W300XD300XH150 mm (GYK-H)
W200XD160XH140 mm (GYK-M)

Tracking rail Applicable pipe size

100 A, 150 A, 200 A, 300 A, 400 A, 600 A, 750 A (GYK-S)
600 A, 750 A (GYK-H)
80 A=, Using hand-held jig (GYK-M)

(a) Type “GYK-S”

(c) Type “GYK-M”

(d) System contoroller and lap-top PC

Photo 1 Types of bending stress measurement system for linepipes
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Fig.5 Stress distribution on curved pipe surface under
bending load
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