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Electromagnetic Detection Method for Microcracks on Steel Balls Based on
Alternating Current Energization
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Abstract: A detecting method for microcracks on steel ball surface is proposed based on alternating current energization
and magnetic measurement. Firstly the order of magnitude of magnetic flux density of leakage magnetic field generated
by microcracks on steel ball surface is obtained through finite element simulation to verify feasibility of detection meth—
od; then the high — sensitivity tunnel magneto resistor is selected to pick up magnetic field signal and the arc —

shaped differential array probe is designed to achieve full coverage scanning; finally the influence of frequency and in—
tensity of energized current on magnetic induction intensity generated by cracks with different depths and directions is
analyzed and the alternating current excitation parameters are optimized. The test results show that: with the increase
of alternating current frequency the leakage magnetic field gradually decreases and the disturbance magnetic field
generated by disturbance current gradually increases; with the increase of current the magnetic field shows an increas—
ing trend. In addition a detection system is designed for microcracks on steel balls which adopts spiral scanning along
steel ball surface and the manipulator cooperates with rotation of steel balls to realize full coverage and automatic non —

destructive inspection of steel ball surface.

Key words: rolling bearing; steel ball; non — destructive inspection ; surface defect; microcrack; alternating voltage;

magneto resistor
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4.1 Fig. 9 Diagram of steel ball deployment
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Fig. 10 Diagram of motion system for AC energization and
magnetic measurement of microcracks on steel balls
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Fig. 11

Flow diagram of steel ball detection
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Tab.1 Parameters of artificial notch on steel ball surface

/pm 0/1(°)
1 100 0
2 75 0
3 50 0
4 100 45
5 75 45
6 50 45
7 100 90
8 75 90
9 50 90
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Fig. 12 Experimental platform for AC energization and mag—

netic measurement
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Fig. 13 Detection signal of different notches on steel ball surface
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