%543 % 45 10 ) T ¥ 8 % & Vol. 43 No. 10
2017 4% 10 JJ Industry and Mine Automation Oct. 2017

XEHS:1671-251X(2017)10-0069-05 DOI:10. 13272/j. issn. 1671-251x. 2017. 10. 014

BETHRNERWMEERGWRIEAN N A E

ﬁ%#\%}% 1,2.3’ ﬁ’u{‘% 1,2.3’ 5'('] B}%il , Q%I,Z,S’ .£H 1,2,3

(Lo E AR 5B S H TR, 05 TR0 221008;
2.9 L EL ST A [ 58 07 e TR S g s . VTR TR 2210083
3. E L R WER R OB LD IS bty s Y258 ARM 221008)

WE AT AARERGDELSEHAN T EAENEN MK BFEZRFFME.BRT AL THLEEZHE
Mg R REDIKESZTHAMNT H, BLIFTRRIN TR ERENME LS ST E VARG X F, 8t M4 LI
1o ZAem o &AM BB LR A S L F S TZ RO XA, SREAV. ML EHNE
BLDEA TR THAT ARG RARESZHA L2 A R RS ET S TR T ARG RS ZHAL, 8
AWM AL EERAEERIAIBE A ERTAIBER T ARG RIKE LS ZBRMAE LK,

FEEWIERITFR; BEREH; HAET; M2

R 43245 . TD67 SCHRBR RS : A I 2% 4 RS ] - 2017-09-27 14,51

[ 28 H R Hi ik hetp: //kns. cnki. net/kems/detail/32. 1627, TP, 20170927, 1451, 014, html

Coal content recognition method of coal-rock mixture based on phase difference detection

HAN Nannan'?®, CHENG Yuanxin"?®, LIU Xiaowen', ZHAOQO Duan'??®, WANG Xin"?%*®
(1.School of Information and Control Engineering, China University of Mining and
Technology, Xuzhou 221008, China; 2. The National and Local Joint Engineering Laboratory of
Internet Technology on Mine, Xuzhou 221008, China; 3.Internet of Things
(Perception Mine) Research Center, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: In view of problems of long measuring time and big error existed in current coal content
recognition methods of coal-rock mixture, a coal content recognition method of coal-rock mixture based on
phase difference detection was proposed. Relationship between coal content of coal-rock mixture and
capacitance was gotten through experiment, parameters of phase difference detection circuit were chosen
reasonably, and relationship between phase difference and the coal content was analyzed through numerical
simulation and circuit simulation. The results show that coal content is lower than the minimum coal
content threshold of coal mining when phase difference is positive, and coal content is higher than the
minimum coal content threshold of coal mining when phase difference is negative, which indicate whether
coal content achieves the minimum coal content threshold of coal mining can be judged accurately through
detecting positive or negative of phase difference.
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Fig.1 Phase difference detection circuit
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Fig. 2 Relationship between coal content and capacitance

under different excitation frequencies
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Table 1 Resonant inductance under different excitation frequencies when coal content is 60 %
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Table 2 Numerical simulation results of phase difference
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Table 3 Simulation results of phase difference under

different sampling frequencies when coal content is 50%
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Table 4 Simulation results of phase difference
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Fig. 3 Comparison curves of numerical simulation results
and circuit simulation results of difference phase under

different coal contents
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