39 10 Vol.39 No. 10
2014 10 JOURNAL OF CHINA COAL SOCIETY Oct. 2014

. / I 2014 39(10):2014 —2021. doi: 10.
13225/j. enki. jees. 2013. 1463
Li Chengwu Yang Wei Xu Xiaomeng et al. Characteristic analysis of SLF/ELF electromagnetic anomaly in the process of coal impact

damage J . Journal of China Coal Society 2014 39(10) :2014 —2021. doi:10. 13225/j. cnki. jees. 2013. 1463

( C ) 100083)
: /
(SHPB) ZDKT -1
o Hilbert /
/ 0 ~30 Hz;
/ o
;SHPB; ; / ;
:TD324 tA :02537+9993(2014) 10 —2014 - 08

Characteristic analysis of SLF/ELF electromagnetic anomaly in
the process of coal impact damage

LI Cheng-wu YANG Wei, XU Xiao-meng WANG Qi-fei
(Faculty of Resource and Safety Engineering China University of Mining and Technology (Beijing) Beijing 100083 China)

Abstract:In order to determine whether the impaet damage of coal produces SLF/ELF electromagnetic signal in the
process of coal and rock dynamic disasters.the change law of electromagnetic signal under different impact speed was
studied using Split Hopkinson Pressure Bar.(SHPB) experimental system and ZDKT -1 transient magnetic field test
system. Subsequently the Hilbert spectrum signature of abnormal electromagnetic signal was analyzed and the SLF/
ELF electromagnetic effect in the process of coal impact damage was confirmed. In addition the relationship between
the impact dissipation energy and the energy of electromagnetic anomaly was studied. Results show that there is SLF/
ELF electromagnetic signal in the impact damage process of coal body and the dominant frequency of electromagnetic
anomaly is 0 —30 Hz. Furthermore the amplitude of electromagnetic signal has positive linear correlation with impact
velocity and the relationship between the energy of electromagnetic signals and the impact velocity is quadratic polyno—
mial. Impact dissipation energy and electromagnetic energy have same rising trend with the increase of impact velocity.

Therefore the internal damage of coal can be described by the strength of SLF/ELF electromagnetic signal.

Key words:coal ; SHPB ;impact damage ; SLF/ELF ; electromagnetic anomaly
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