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Research on dynamic induction thermography defect detection for wheel treads

Tang Siying,Gao Xiaorong, Peng Jianping,Zhang Xiang
(College of Physical Science and Technology, Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: The eddy current pulsed thermography is a new technique for defect detection with high detection speed, high sensitivity, and
large detection range. To adapt the dynamic detection of wheel tread, this article proposes a rectangular electromagnetic induction
excitation sensing structure. By deducing the mathematical model of the magnetic circuit of the sensor structure, the feasibility of the
sensor structure is proved theoretically. Through numerical simulation, this study analyzes the distribution of electromagnetic and eddy
current field in the cracked area of tread surface. And the detection results of the straight coil are compared. Based on this, an automatic
wheel flaw detection system is established, which is capable of dynamic measurement of defects at 65 mm/s speed. The results show
that, by optimizing the induction heating uniformity of the wheel tread, the rectangular yoke sensing structure improves detection results
for fatigue cracks in the shallow surface of the wheel tread (axial surface opening) .

Keywords : induction thermography; induction excitation coil ; wheel tread fatigue defect; dynamic non-destructive detection
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Fig. 1 The dynamic detection system for vortex

thermal imaging wheels
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Fig.2 Schematic diagram of the new magnetic yoke sensor
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Table 1 Material parameters of the simulation model

R ZEREN Mn-Zn ZREUE #d =R
HFHE o (S/m)  5.43x10° 0.15 5.998x10" 50
XA  w 200 2 300 1 1
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(a) Magnetic flux-eddy current distribution in model
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(b) Magnetic flux-eddy current distribution on the surface
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Fig.4 Schematic diagram of flux eddy current

distribution on sensor surface
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Fig.5 Relative position between defect shape and the sensor
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Fig. 6 Schematic diagram of flux eddy current path

distribution of defects at different angles
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Fig. 7 Surface temperature distribution map when defects

at different angles dynamically heated
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Fig.9 Schematic diagram of relative position of artificial crack
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