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Stick-slip meta-instability of coal under uniaxial loading and AE and EMR

response characteristics
FENG Xiaojun"?, DING Zeng', WANG Enyuan', LI Dexing', ZHANG Qiming'
(1.School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China; 2. Henan Shenhuo Grp Co., Lid.,
Yongcheng 476600, China)

Abstract: Meta-instability stage is the most abundant precursory information and the most intense change stage in the process of fault stick-
slip instability. In order to deeply explore the characteristics of coal meta-instability and the response law of acoustic and electrical signals
in this process, the uniaxial graded loading experiments of coal samples with different prefabricated crack angles were carried out. The in-
ternal fracture source location, surface displacement field, acoustic emission and electromagnetic radiation signals of the samples were
synchronously collected, and the mechanical behavior and acoustic and electrical characteristics of coal meta-instability were analyzed.
The results show that: (D The inclination angle of the prefabricated crack significantly affects the internal stress distribution of the loaded
coal sample, and even the expansion distribution of the new cracks in the meta-instability stage. The acoustic emission count and energy
have obvious responses to stress and failure. When the meta-instability is near, the acoustic emission count and energy increase sharply at
the same time, and the signal proportion is close to 20%. The response characteristics can be used as the basis for judging the crack coal
sample entering the meta-instability stage. @ After entering the meta-instability state, the electromagnetic radiation activity is the most in-
tense, which is almost consistent with the occurrence time of stress drop. Before the main fracture occurs, the energy and amplitude of

electromagnetic radiation increase sharply, and the peak energy increases first and then decreases with the increase of crack dip angle.
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When the crack dip angle is 45°, the electromagnetic radiation count accounts for the largest proportion of the total instability process. 3

The fracture profile of the coal sample in the meta-instability stage has been basically formed. The inclination angle of the prefabricated

crack has a significant impact on the duration of the meta-instability stage of the coal sample. When the inclination angle is 45°, the dura-

tion of the meta-instability stage is the longest, and when the inclination angle is 60°, the duration proportion is the shortest. The research

results can be used to formulate the monitoring scheme of fault meta-instability, and the evolution and disaster of large-scale rock burst in

fault structural area

Key words: acoustic emission; electromagnetic radiation; pre-existing flaw; stick-slip meta-instability; rock burst
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Table 1 Crack angle parameters of coal samples
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Fig.1 Schematic of geometric parameters of cracked specimens and static load test cracked specimens
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Fig.3 Acoustic emission electromagnetic radiation collection system
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Fig.4 Acoustic emission location of fragmentation source of prefabricated cracks with different inclination angles
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Fig.5 Vertical displacement cloud diagram of different pre-crack inclination angles in the sub-instability stage
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Table 3 The time of each stage of instability of pre-cracked specimen
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Table 4 Actual time of the meta-instability stage under different pre-crack inclination angle specimens
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