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Abstract

The demand of rail track inspection is increasing with the development of high speed railway in China.
The surface cracks of track can be detected non-destructively and fleetly by eddy current pulsed
thermography (ECPT) technology, based on multi-physics such as electricity, magnetism and ther-
mography. This technology is important to high speed railway security. Comparing with the length
and width of surface crack, depth of vertical crack and angle of lean crack are hard to be detected and
classified. By finite element simulation and artificial track crack inspection, this paper proposes the
difference of IR images and the influence of vertical crack depth and lean crack angle on heat distri-
bution. The results indicate that high temperature regions move to the ends of crack when the crack
depth exceeds 1 mm. For lean cracks, high temperature regions distribute asymmetrically along
cracks and move when the depth increases more than 2 mm. Therefore, different surface track cracks
can be detected and classified by the shape and distribution of high temperature regions.
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Figure 1. System of eddy current pulsed thermography
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Figure 2. Artificial defects rail specimen
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Figure 3. The distributions of rail cracks
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Table 1. The size descriptions of rail cracks
= 1. WHMBRGRTULER
NUM 1 2 3 7 8 9
K E (mm) 20 20 20 70 70 70
T BE (mm) 8 4 2 2 4 8
% (mm) 0.8 08 0.8 0.3 0.3 0.3
o () 90 90 90 90 90 90
a () 90 90 90 45 45 45
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Table 2. The surface temperature distributions of vertical crack at different depths
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Table 3. The surface temperature distributions of oblique crack at different depths
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Figure 4. Finite length cracks at different depths in single frame images
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Table 4. The single frame images of oblique cracks with different depths
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