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Abstract

The surface cracks are the main defects of rail track. Based on the characteristic and electromag-
netic theories, the DC magnetic flux leakage (MFL) and AC MFL are studied. And the measurement
system is built up. Experiments are applied to study the MFL signals of DC MFL and AC MFL tech-
nology with hand-move, low-speed and high-speed motor drive. The defects detection solutions
are calculated to compare DC MFL and AC MFL accurately. The experiment results propose that
these two technologies can detect the surface cracks with hand-move and low-speed (<2 m/s)
motor drive. AC MFL has higher solutions, more stable signals and better results than those of DC
MFL. When the rotation speed is more than 2 m/s, DC MFL is more accurate. Combining each other
these two technologies can detect the rail track in different measurement conditions.
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Figure 1. Schematic diagram of magnetic flux leakage detection
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Figure 2. Schematic diagram of hand-move detection system
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Figure 3. Schematic diagram of artificial surface cracks
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Table 1. The defects parameters of artificial surface cracks

F 1 ALFRERGATRES R

s 1 2 3 4 5 6 7 8 9 10
PREEImm 0.2 0.35 0.5 0.75 1 3 0.5 0.5 05 0.5
B /mm 0.5 05 05 0.5 0.5 0.5 0.2 0.4 0.6 0.8

Table 2. The artificial surface cracks parameters of high speed rotation track

F2 BREENEALRARUSHER

wE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
WREE/mm 4 4 4 4 2 6 8 4 4 4 4 4 4 4 4
55 EE/mm 02 06 08 04 04 04 04 04 04 04 04 04 04 04 04
K0 90 90 9 9 9 9% 9% 75 60 45 30 9 90 90 90
FHA 90 90 90 90 90 90 90 90 90 90 90 75 60 45 30
FS 16 17 18 9 20 21 22 23 24 25 26 21 28 29
WREE/mm 4 4 4 4 4 4 4 4 4 4 4 4 4 4
% B /mm 04 04 04 04 04 04 04 04 04 04 04 04 04 04
KEfa1 60 45 45 60 90 90 90 90 90 45 45 45 45 45
FHA 60 60 45 45 90 90 90 90 90 45 45 45 45 45
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Figure 4. Schematic diagram of high speed rotation system
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Figure 5. Schematic diagram of artificial surface cracks
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Figure 6. Comparison of DC MFL and AC MFL signals of hand-move surface crack detection
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Figure 7. Comparison of DC MFL and AC MFL signals of high speed rotation system with
low speed
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Figure 9. Comparison of DC/AC MFL amplitude with different rotation speed
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Table 3. The data analysis for solution of DC MFL and AC MFL system
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Figure 10. Comparison of DC MFL and AC MFL signals of high speed rotation system with
high speed
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