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Inspection of Cracks on the Express Train Wheel Using a High Speed
Scan Type Magnetic Camera

Jinyi Lee, Ji-Seong Hwang, Seok-Jin Kwon and Jung-Won Seo

Key Words: NDT(H]3}3] 534D, High Speed(31<5), Crack(x*<€), Wheel(x}&), Train(dX=x}%), Signal
Processing(A! 2 #] 2])

Abstract

A novel nondestructive testing (NDT) system, which is able to detect a crack with high speed and
high spatial resolution, is urgently required for inspecting small cracks on express train wheels. This
paper proposes a high speed scan type magnetic camera, which uses the multiple amplifying circuits
and the crack indicating pulse output system. The linearly integrated Hall sensors are arrayed in
parallel, and the Hall voltages from each sensor in the scanning direction are obtained and amplified.
High-speed NDT can be achieved by using the exclusive analog-digital converter and micro-processor
because the o Vu/0d x value, which provides the most important crack information, can be obtained by
buffering and calculating. The effectiveness of the novel method was verified by examine using cracks
on the wheel specimen model.
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Fig. 5 R-wheel specimen
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Table 1 Shapes and sizes of each crack on the
real wheel specimen [unit: mm]

Slit shape Hole shape
No. | depth | width | length | No. | depth |diameter
1 1 2.28 | 20.83 | 10 1 2
2 | 0.65 | 203 | 17.03 | 11 | 1.39 3
3 0.4 201 | 196 | 12 | 1.2 3
4 | 1.06 | 207 |19.77 | 13 | 1.34 4
5| 074 | 226 | 185 | 14 | 174 5
6 | 047 | 248 | 17.26 | 15 1 2
7 1 235 | 19.04 | 16 | 1.16 3
8 0.7 1.93 | 17.7 | 17 | 1.45 4
9 0.5 1.87 | 16.27 | 18 | 1.23 5

Table 2 Shapes and sizes of natural cracks on the
specimen [unit: mm]

No. shape width length depth
a Rhombus 1.22 25 0.1
b Stream 4.95 2.05 0.05
c Protuberance 0.54 5.59 0.27
d Ellipse 15 1.54 0.1
e Ellipse 3.9 431 0.12
f Rhombus 2.6 3.22 0.35
g Crescent 181 7.08 0.31
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