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Application of Metal Magnetic Memory in Gear Early
Micro Cracks Testing
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Abstract. Based on basic principle of metal magnetic memory (MMM) , this paper proposes a model of
magnetic flux leakage signal of gear early local micro cracks. The tangential component of magnetic flux
leakage signal will peak at the crack area while the normal component will pass zero point and its gradient
has the peak. The effect of the crack depth on the characteristics has also been considered. The theory is

then applied to detection of micro cracks on the tooth surface of an actual gear. The microscopic analysis

results demonstrate the effectiveness of the magnetic memory testing.
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Fig.1 Magnetoelastic effect schematic diagram
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Fig.2 Magnetic dipole model
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Fig.3 Gear local crack diagrammatic sketch
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Fig.4 Rectangle slot model
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Fig.6 Broken gear
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Fig. 7 Gear toothland tooth2 magnetic intensity and field gradient distribution
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