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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 an improved signal processing circuits, which uses the multiple amplifying circuits and the crack
indicating pulse output system of the previous scan-type maghetic camera. Hall sensors are arrayed linearly,
and the wheel is rotated with static speed in the vertical direction to sensor array direction. Each Hall
voltages are amplified, converted and immediately operated by using, amplifying circuits, analog-to-digital
converters and -processor, respectively. The operated results, § Vu/ 9t, are compared with a standard value,
which indicates a crack existence. If the §Vu/ at is larger than standard value, the pulse signal is output,
and indicates the existence of crack. The effectiveness of the novel method was verified by examine using
cracks on the wheel specimen model.
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Fig. 1 Linearly integrated 64 InSb Hall sensor
array on the NiZn ferrite wafer
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Fig. 2 Small size yoke type electromagnetic
coil operated by alternative current
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Fig. 5 Experimental equipment for inspecting
cracks on the B-wheel
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Fig. 7 Crack shape on the R-wheel specimen
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Table 1 Sizes of each crack on the

B-wheel [unit : mm]

No. | depth | width |length | No. | depth | width | length
1]053] 05 3 | 5]057] 05 7
2 1054 05 3 1605905 7
305205 | 5 |7]051)05 | 10
4 1052 | 05 5 {8 ,05] 05| 10

Table 2 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 1 228 2083110 | 1 2
2 | 065 | 203 [17.03 | 11 | 1.39 3
3 104 201 | 196|121 12 3
4 | 106 | 207 1977 | 13 | 1.34 4
5 1074 | 226 | 1850 | 14 | 1.74 5
6 | 047 | 248 1172615 | 1 2
7 1 235 | 1904 | 16 | 116 3
8 | 07 | 193 |1770 | 17 | 145 4
9 ] 05 | 187 | 1627 | 18 | 1.23 5
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Fig. 8 Experimental results of B-wheel by
using the LIHaS: (a) images, (b) section view
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Fig. 9 Detection of No.7 crack of B-wheel by
using the LIHaS and developed signal
processing circuits on the lift-off of Imm

(b) 1km/h, 2mm interval, cut-off +0.2294V
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Fig. 10 Detection of No.15 crack of R-wheel
by using the LIHaS and developed signal
processing circuits on the lift-off of 0.84~1.5mm
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