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Multi-fractal characteristics of surface potential of coal during the fracture
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Abstract:In order to analyze the failure mechanism of coal under the load, multi-fractal characteristics of surface po-
tential of coal sample under uniaxial compression was studied. The surface potential was analyzed using multi-fractal
theory to calculate the multi-fractal spectrum. The change rules of characteristic parameters of multi-fractal spectrum
with the loading process were studied. The results show that the surface potential represents multi-fractal feature, and
keeps scale invariance in the wide range. The shape of the multi-fractal spectrum of different size specimens shows
right hook. The characteristic parameters of multi-fractal spectrum, A and Af, vary with the process of deformation
and fracture of coal sample with load. The changes of trend that Aa and Af increase in a long time , then decrease rap-
idly can be used as a precursory factor of coal-rock failure to forecast the instability of the samples. The resulis are
helpful to understand the inherent law in the coal specimen failure process and forecast the dynamic disaster using the
potential.
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Fig. 1 Test system of coal or rock surface potential
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Fig. 2 Surface potential experimental results of coal samples
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Fig. 4 Multi-fractal spectrum of surface potential of samples
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