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Development of Ultrasonic Testing Method for Axial Groove Type Steam Turbine Rotor
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Refracted angle for UT of axial groove type rotor is limited with the distance of the axial direction from the sensor
installation surface. High intensity detection technique changes with the refracted angle, the change may require a
combination of multiple inspection techniques. For this reason, detectable distance of a double probe technique and a tip
echo technique are examined. In the distance more than 35mm, refracted angle become more than 35 degrees where
refracted intensity is high and the defect is detectable using the double probe technique. In the distance of 35mm or less,
signal to noise ratio of the tip echo technique becomes greater than two. Therefore combination of these UT techniques
make possible to inspect overall distance without the dismantlement of rotor and blade.
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Fig.3 Axial rotor test piece.
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Fig4 The outline of double angle probe technique.
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Fig5 Correlation method of detection strength
between fatigue crack with EDM slit.

Tab.1 Geometry of defects.

Fatigue crack EDM slit
Depth 1mm 1mm 1mm 2mm
Length 3mm 2mm 2mm 3mm
Area 24mm? 1.6mm? 2mm? 6mm?
Shape Semi ellipse Semi ellipse Square Square
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Fig.6 An example of detected defect
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Fig.7 Dependence of defect signal strength on reflection area.
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Fig.9 Dependence of refracted angle on axial position.
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Fig.10 Experimental method of fatigue crack detection.
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Fig.11 Experimental condition of background measurement.
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Fig12 An example of fatigue crack detection.
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Fig.13 An example of measured noise.
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Tab.2 Detectability of the crack at 35mm axial position.
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Fig.14 Dependence of noise strength on axial position.
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Defect Noise S/N Detectability
Sharp 100% 29.3% 34 o)
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