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Abstract: For researching acoustic emission and electromagnetic emission characteristics of rock fragmentation,

rock static breaking experiment on the granite was carried out on the RMT-150C rock mechanics testing machine with

normal cutter by using AEwin-USB type acoustic emission and KBDS5 electromagnetic emission acquisition system. The

characteristics of acoustic emission and electromagnetic emission and the influence of loading rate on the rock breaking

process were studied. The static rock invasion test was carried out with three loading rates of 0.001 mm/s, 0. 01 mm/s

and 0.1 mm/s. The results show that the phenomenon of acoustic emission and electromagnetic radiation is produced

during the process of loading and breaking rock. The wave forms of the two signals and the load curves of the tools are

in the form of a leap forward and have good consistency. With the increase of loading rate, the acoustic emission and

electromagnetic emission signals are enhanced, and the acoustic emission peak count rate is positively correlated with

the energy rate, the peak intensity of electromagnetic emission, the pulse number and the loading rate.
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Fig. 1  Sketch map of experiment system
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Fig. 2 Sketch map of acoustic emission sensors
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Fig. 3 Load vs. penetration curves of static intrusion of granite
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Fig. 4 AE characteristic curves of static intrusion of granite
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Fig. 5 EME characteristic curves of static intrusion of granite
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Fig. 6 AE characteristic curves of rock sample under different loading rates
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4 L TE BRI Nz AR O, TTHF# 1R A I
=N

(1) M4 T B iR AAE I R A Bt 1=
TRASA I ZR, A0 R 1 — R A fR ) T
AR, BN AR BN, A8 < 52 2 A BR e
WRUIZ WG R . INFGE R A BB T 50 —

T L S R 2

(2) JJEF IR AR A e T AR P
R R R AR B 7 2 P RS R P R R A
SAALREAR A W T B R ABCA R, L,
A FHF 5 8 R0 L i i B P AR e 2 ik T R T



2019 445 2 1) BRRTE 5 ST RSP L SRR L 5 351

RAGAT R PG AU (Rl 077 A 5
TR T 58 55 ) A7 TR (L W A0 o 4 U R A
ATRTIEFIE

(3) s R A e R LR S A
ARKHIREM , IN2E AR, IR T RA A A1
TP P S RTT L T 8 A5 P o P i, 7 A B
WEE TSR | AR A 1 FL 4 S DS (LS8R J3E | Jok v &
5 zd R A B A IEAR S

5% 3Lk ( References)

(1] WRE, ZHAR, 8. A B mRd @bt e
FERUOMTT] A A 120 5 TR2AIR, 2004, 23(21) ;
3565-3570. ( Xie Heping, Peng Ruidong, Ju Yang.
Energy dissipation of rock deformation and fracture[ J].
Chinese Journal of Rock Mechanics and Engineering,
2004, 23(21) ; 3565-3570. (in Chinese))

[2] ERBIG, MRk, BREME, 55 Ba i mima BRI
HRH[M]. dent, Bl d AR 4k, 2009. ( Wang
Enyuan, He Xueqiu, Chen Zhonghui, et al.
Electromagnetic emission technology of coal and rock
and its application[ M]. Beijing; Science Press, 2009.
(in Chinese) )

[3] Tham L G, Liu H, Tang C A, et al. On tension failure
of 2-d rock specimens and associated acoustic emission
[J]. Rock Mechanics and Rock Engineering, 2005, 38
(1): 1-19.

[4] Shkuramik V L, Filimonov Y L, Kuchurin S V.
Regularities of acoustic emission in coal samples under
triaxial compression [ J]. Journal of Mining Science,
2005,41(1) ; 44-52.

[5] Z=, &, Tk, 45 ARAEE st i
KSR T] 2R, 2015, 40(4) : 870-881. (Li
Guo, Ai Ting, Yu Bin, et al. Acoustic emission
characteristics of different lithologies under Brazilian
splitting[ J ]. Journal of China Coal Society, 2015, 40
(4): 870-881. (in Chinese))

[6] Wfti, ZEms, XIaMs, %, MRS A H K
FRATEAFAER T [T]. T 25 ) 5 TR 2%,
2013, 9 (5): 986-991, 1005. ( Gao Baonbin, Li
Huigui, Liu Yunpeng, et al. Study of acoustic emission
and fractal characteristics of coal rock under uniaxial
compression[ J]. Chinese Journal of Underground Space

and Engineering, 2013, 9 (5):986-991, 1005. ( in

(7]

(8]

(9]

[10]

(11]

[12]

Chinese) )
FPRAE, 2R, AR REBEIR A A S R
RS ARAE G [T]. W 25 1) 5 TR 2 3R,
2015, 11(2): 358-363. ( Gao Baonbin, Li Huigui, Li
Huamin. Study on acoustic emission and fractal
characteristics of different damage types of rock [ J].
Chinese Journal of Underground Space and Engineering,
2015, 11(2) : 358-363. (in Chinese))
ZIE, IR, E4EL. AR SRS 2 AR
A R R R TE [) ], A e S TR
2, 2012, 31(6) ; 1115-1120. (Qin Hu, Huang Gun,
Wang Weizhong. Experimental study of acoustic
emission characteristics of coal samples with different
moisture contents in process of compression deforrmation
and fallure [ J]. Chinese Journal of Rock Mechanics and
Engineering, 2012, 31(6) : 1115-1120. (in Chinese) )
Huang Q. One Possible generation mechanism of co-
seismic electric signals [ J]. Physical and Biological
sciences, 2002, 78(7): 173-178.
TS, BB, IR, S BRI BRI (B
JE LB M AR AEDE S [V ], A0 e TR AR,
2007, 26(5) : 908-914. ( Dou Linming, Wang Yuhai,
He Xueqiu, et al. Study on electromagnetic emission
characteritic for coal sample derormation and fallure
during pre-and-post-peaking phases[ J]. Chinese Journal
of Rock Mechanics and Engineering, 2007, 26 (5):
908-914. (in Chinese) )
TR FRRIT, Z50HE. Bl R 8CE AR d i 5
SRR TR IR R R S L A RN PN ==
2016, 45(3) : 440-446. (Ren Xuekun, Wang Enyuan,
Li Zhonghui. Experimental study of characteristics of
surface potential and electromagnetic radiation of pre-
cracked rock plate during fracture[ J]. Journal of China
University of Mining and Technology, 2016, 45(3);
440-446. (in Chinese) )
BRI, WoRE, BER], S R AR S K i R
R SRR RS T [ 1], T8 A3hfk, 2015,
41(10): 16-19. (Lii Ganggang, Shen Rongxi, Qiu
Lingming, et al. Experimental research of variation
characteristic of electromagnetic radiation, acoustic
emission and surface electric potential during water
inrush in mine floor[ J]. Industry and Mine Automation,
2015, 41(10) : 16-19. (in Chinese))

(TH#HE 364 W)



