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Experiment on surface potential of coal under uniaxial compression

LI Yan-na, WANG En-yuan, ZHAO En-lai
(School of Safety Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract; The experimental system for collecting surface potential was founded. The research was made on the
characteristic of surface potential signal during the deformation and fracture of coal and concrete. The results show
that surface potential signal generates during the process and exists during the whole deformation and fracture of coal
and concrete. As a whole, the change tendency of the surface potential with the load is the same. When there is a
break in load, the surface potential signal will change as well and the break extent of the surface potential and the
load are positive correlation.
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Fig. 2 The surface potential of concrete, briquette and raw coal under uniaxial compression
=]
_ 8 1=—0.063 3x*+ = 6 1=—3.569 6x'+ \jt) i, %EEEAJ 5 BTt
ol 892720175165+ - 187080 —2 765 1x+|  IBPEULEER, BT AR A
S| me X S N\yumwm fr 5 5
T4} RO g %] R*=0.901 .
& 7 & 3 2(a), (d) AJ 0 Hx R A
B < =) 2r e o
= 2} Jj/ = ZIG AR, X B
foled R . = TR R
0 5 10 15 20 25 30 35 30 25 20 15 10 5 0 N S
B /RN B /N 15480 mV; 35 s ZEA 2

WA RUNAEAE, AR
BB KRB AAAE S, &
210 V. PAIA 3 d K 3 A
Ja s IR A R MR R SEI T2 BT R B, AR, R B, A —DRA
MERIIE 5 [N, BBk, RS REdBoe. mE 2(b), (e)alHl, #ff EIHBBL, H
(if5 s —BHBA KRR, 4ERF7E0. 12 mV Zidy, HEH 250 s #A 5% FRERE, i Bl— AR B R -
fif5s, B LSmV. lIE2(c), (f)AIF, 370 s BT 20 T 5 kN, JXWFHAE S i 18 2855 33 mV.

K3 IR, WSS EAT S E S RIS AR
Fig. 3 Fit of load and signal before and after the peak

3 &F &

BN AT XS R PN RS A5 ALY (88 4 I DR R B 2 M 2 O R s 4 2 T P (82055 1 7 A

TENAWIY, BEE AT, BESBURLZ A ARG WA, BOERECZIE | B 2R i A
FAEEICRZMIARATREALE MRS . (L5, BURMUE PRA A A A B AR, BEA JURE 2 18] Py L - 4 T
W, Al TAARS ., PR, T ERE AL R AL S IR I B TR BR A AR U R
AERARYTEOL. DA, IR R S AR R A, (R EREOR, RN R, S
R AR R L AN REAR R AR Sh BRI, i il T REAL T se iy 7" AL i i 2 v, SR F v il
HURAAE S, Prid, RIGEESCH BOARER A 27 A i, (L REAS EURE L 5 1 A i L (02 5

WA BTN, BRI A T r Be. B, BARREAT S I A BT . (s



%

www.chinacaj.net

6 3] ZEHOIRAE . B T R R T (0 S 809

Wz, WRERIUR R E. EUERE, e R A Ry, A Ak

&,

BATARSEN , BRI AR B A R B, 2SS 1 UM R AR 52 AN 1T 0 R I, g i i B g 24
R RO It AT FELAAT [ P s 22 1) 2 52 i JEL A A 408 DX SBR LA A1, DRITAT LIS £ B8 B £
S R B AR B I ) AR AR (BN B R ) B, AR A AL S R A B R LU RN

TEESEIMBIZRAE T, BRI pR, BBk, BEA A5 O 9 R b, 70 T L (1) v B 4
[ 2751514 A= =R e U N AR R VA=

S 3k

(1] skEMK, Sasl, Motea, & dRaesy (M) R0 PR LR R, 2000.

(6]

[7]

[10]

[11]

[12]

[14]

FAfite, RUF, HEAL SF BT R TH (M) deat: SR T d R, 1994
PR, TP, IO RGN T2 (M. B s 0l S R, 1995,
FRIC. B PO A L 4 v R e R PR S RO RS IWESE (D] AR P AR, 1997.
Wang Enyuan. EMR and AE and application of fracture of gassy coal or rock [ D]. Xuzhou; China University of Mining and
Technology, 1997.
A6nynmabexkoB K H. M5g g Big: [M]. dbat. SAARBITH L, 1990.
A6nynmna6exoB K H. Electricity phenomenon in lithosphere [ M]. Beijing: Science Journal Press, 1990.
PMEIL, EmH, & K. HAARARRBER R RE R RO RS [T, HERYE A, 1986, 29 (5): 491 -495.
Sun Zhengjiang, Wang Lihua, Gao Hong. EMR and AE of fracture of rock sample [J]. Acta Geophysica Sinica, 1986, 29
(5): 491 -495.
Cress G O, Brady B T. Sources of electromagnetic radiation from fracture of rock samples in laboratory [J]. Geophys. Res.
Lett. , 1987, 14 (4): 331 -334.
AR, R, WA, . AOBERPFRDEAER [T]. ek A, 1988, 31 (1) 37 -41.
Guo Zigiang, Zhou Dazhuang, Shi Xingjue, et al. The effects of light and acoustic emission during rock fracture [J]. Acta
Geophysica Sinica, 1988, 31 (1). 37 —41.
A, FRE, W1, 5. AOBREME TN [T]. By, 1988, 31 (5): 566 -571.
Guo Ziqgiang, Zhou Dazhuang, Shi Xingjue, et al. Electron emission during rock fracture [ J]. Acta Geophysica Sinica,
1988, 31 (5): 566 —571.
FE, SR, & W, . AABERIE TR R TR [J]. HuERYI B4R, 1989, 32 (2): 173 -
177.
Guo Zigiang, You Junhan, Li Gao, et al. The model of compressed atoms and electron emission of rock fracture [J]. Acta
Geophysica Sinica, 1989, 32 (2).: 173 -177.
Poturayev V N, Bulat A F. Combined detection of electromagnetic and acoustic emission associated with rock failure [J].
Transactions (Doklady) of the USSR Academy of Sciences; Earth Science Sections, 1989, 308 (5): 86 —89.
Xarnamswm H T, 38081 5 225 R RIS A P 208 U RO, [A]. iR #ie s [C, dbat: HiE
AL, 1989. 149 —158.
Xatuamsumt H T. EMR effect during fracture deformation of alkaline halogen crystallinesubstance and rock [ A]. Seismic
Electricity Symposium [ C]. Beijing: Earthquake Press, 1989. 149 - 158.
AV, s, FIEE, & A0 R ULF F1 L ggaik s [T]. PhE#ER, 2003, 19 (2): 109 -
116.
Qian Shuging, Hao Jingi, Zhou Jianguo, et al. Precursory electric and magnetic signals at ULF and LF bands during the frac-
ture of rocks under pressure [J]. Earthquake Research in China, 2003, 19 (2): 109 -116.
ARHRGT, X5, JeilEm, S BUMIE S R AR B ARSI A R [T]. MBI B, 2004, 47 (3):
475 -482.
Hao Jingi, Liu Liqgiang, Long Haili, et al. New result of the experiment on self-potential change of rocks under biaxial com-

pression [J]. Chinese J. Geo-phys., 2004, 47 (3). 475 -482.





