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Ultrasonic Flaw Detection in Turbine Rotor Disc Keyway
Using Neural Network
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Abstract A number of stress corrosion cracks in turbine rotor disk keyway in power plants have been found
and the necessity has been raised to detect and evaluate the cracks prior to the catastrophic failure of turbine
disk. By ultrasonic RF signal analysis and using a neural network based on back-propagation algorithm, we
tried to evaluate the location, size and orientation of cracks around keyway. Because RF signals received from
each reflector have a number of peaks, they were processed to have a single peak for each reflector. Using the
processed RF signals, scan data that contain the information on the position of transducer and the arrival time
of reflected waves from each reflector were obtained. The time difference between each reflector and the
position of transducer extracted from the scan data were then applied to the back-propagation neural network.
As a result, the neural network was found useful to evaluate the location, size and orientation of cracks
initiated from keyway.

Keywords: crack, keyway, ultrasonic testing, neural network
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Table 1 Detailed specifications of test specimens
Sperii)men Cr?(cak_ ?n)gle Cr(agclf lﬁrr;g)th ?hﬁssggsg
] i ' (T mm)
SN - - 34.0
S30 30 2 334
S30_1 30 2 34.8
S45 45 2 348
S45_1 45 2 343
Sh2 52 2 345
S60 60 2 34.2
S60_1 60 2 34.1
S90 90 2 33.9
S90_1 90 2 341
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Table 2 Test results of neural network

Calculated

Output neuron
result

Specimen -
#1 #2 #3 #4

t) 375 ) 475 | 996 | 823 | 30 2
s30_1 o (|4.0984 | 49153 [10.2192| 8.4309 | 24.55| 1.9660
e |-0.3484(-0.1652|-0.2592,-0.2009| 5.45 | 0.034
th 137 | 278 | 813 | 672 | 45 2
s45_1| o || 14939 | 2.7666 | 7.9740 | 6.4567 | 39.99 | 1.9803
e |-0.1230} 0.0134 | 0.1560 | 0.2633 | 5.1 | 0.0197
til -046 | 127 | 575 | 475 | 60 2
S60_1| o |-0.4175( 1.2185 | 57151 | 4.7422 | 53.26 1.9034j
e |-0.042410.5150.| 0.0349 | 0.0078 | 0.74 | 0.0966
t | 200 000 | 000 | 000 | SO 2
s90_1| o ||-2.0287|0.0387 | 0.0527 | 0.0576 | 90 |2.0287
e | 0.0287 (-0.0387|-0.0527|-0.0576] 0 [-0.0287
ti 161 | 318 | 850 | 727 | 52 2
852 | o | 1.5395 | 32274 | 8.2242 | 6.9560 | 53.08| 2.1114
e || 0.0705 [-0.0474| 0.2758 | 0.3140 [ -1.08(-0.1114

Angle| Length

t : target value, o : output value, e : error
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