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Evaluation of Surface and Sub-surface defects in Railway Wheel Using
Induced Current Focused Potential Drops
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Railway wheels in service are regularly checked by ultrasonic testing, acoustic emission and eddy current testing method

and so on. However, ultrasonic testing is sometimes inadequate for sensitively detecting the cracks in railway wheel which

is mainly because of the fact of crack closure. Recently, many researchers have actively tried to improve precision for

defect detection of railway wheel. The development of a nondestructive measurement tool for wheel defects and its use

for the maintenance of railway wheels would be useful to prevent wheel failure. The induced current focusing potential

drop (ICFPD) technique is a new non-destructive testing technique that can detect defects in railway wheels by applying

on electro-magnetic field and potential drops variation. In the present paper, the ICFPD technique is applied to the

detection of surface and internal defects for railway wheels. To detect the defects for railway wheels, the sensor for ICFPD

is optimized and the tests are carried out with respect to 4 surface defects and 6 internal defects each other. The results

show that the surface crack depth of 0.5 mm and internal crack depth of 0.7 mm in wheel tread could be detected by
using this method. The ICFPD method is useful to detect the defect that initiated in the tread of railway wheels
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Fig. 1. Principal of ICFPD method
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Fig. 2. Defect initiations in railway wheel
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Fig. 3. Schematic diagram of measuring system
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Table 1. Test conditions

Frequency (kHz) Current (A) Gain (dB)
0.3, 3, 30 2.0 70, 90
Distance between pick-up pins = 5, 10 mm

Table 2. Artificial crack sizes

crack Surface (mm) Internal (mm)

position c a d al a2

@ 2.0 8.0 0.3 0.7 1.5

@ 1.5 6.0 0.5 0.7 15

©) 1.0 4.0 0.7 0.7 15

@ 0.5 2.0 1.0 0.7 15
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Fig. 4. Artificial crack sizes for test wheel
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Fig. 5. Potential drops in crack width of 0.5mm
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Fig. 6. Potential drops in crack width of 0.3mm
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