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Array Magnetic Flux Leakage Testing Method and System Based on
Twin - Robot Operation for Bearings
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Abstract: To meet fast comprehensive and precise automated nondestructive testing ( NDT) requirements of bearing
rings a magnetic flux leakage ( MFL) testing method is proposed based on combination of AC and DC magnetization.
By laying out orthogonal AC and DC magnetizers the testing surfaces of rings get resultant magnetization so the leak—
age magnetic field of cracks in different directions is excited and then the normal component of leakage magnetic field
under resultant magnetization is captured by designed profile modeling array probe made up by differential inductors
and eventually the signals of circumferential and axial cracks are respectively obtained by frequency — division process—
ing. During the automated testing process the twin — robot drives magnetic flux leakage testing probe at two stations re—
spectively through fast and accurate tracking and scanning movement the all — dimensional automatic flaw detection is
realized on inner and outer diameter surfaces and two end faces of bearing rings. The experiment shows that the positio—
ning accuracy of the system meets testing requirements of bearing rings and the open and programmable structure is
beneficial to rapid replacement in bearing production.
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Fig.2 Diagram of combination of AC and DC magnetic field
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Fig.3 Diagram of array probe made up by differential induc—
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Fig.4 Flaw detection system diagram based on twin — robot
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Fig.7  Control block diagram of robot
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