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Research on automatic drawing control system on fully-mechanized

coal face with sublevel caving

NIU Jianfeng
(Beijing Tiandi-Marco Electronic-Hydraulic Control System Company Ltd., Beijing 100013, China)

Abstract: In view of problem of low production efficiency of artificial drawing method on fully-
mechanized coal face with sublevel caving, an automatic drawing control system was studied. Sonic
sensors, vibrating sensors and ash sensors are installed on hydraulic supports. Through artificial
demonstration operation and machine learning to memory sensor signals, sensor signal characteristic
waveform during the end of drawing process is determined, and the similarity between collected vibration
sensing signal, sound sensing signal and the characteristic signal is compared; the ash sensor is used to
effectively identify inclusion rate of caved top coal. According to the similarity and inclusion rate, the
system execute early warning or direct control to realize automatic drawing control which taking sensor-
based sensing control as main control, time control as protection value, and remote intervention control as
auxiliary control. The system improves automation level and production efficiency of fully-mechanized coal
face with sublevel caving.

Key words: coal mining; thick coal seam; fully-mechanized coal face with sublevel caving; automatic

drawing; sensor sensing; coal and gangue identification
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Fig. 1 Related factors in coal caving process

2 ByHEESRERE

TE TSI 1 22 2 P A% TS RIR 3l % S %)
TRCHRE 2ok e v 5 A 2 A SRR o S DD AR 1
(P P A5 5 AR B {5 5 24T 20 7« SR BUCRRAE A 5, OF
DA AR 5 D W R 11 3 e PR B 260l S &
WG 0 R BB AT B IE . ARIEHEAEAS 5 R
F 3l AN T PO A7 1 7 Qe AT 2 R4
i I 38 5 — S B S BAE — /N B0 R 8] N A R
A

FI 3 OB ] R SR RO AR T AR e N T4
S B v R 8B U B8 D 22 L 5 38 A o ) R AU Y
BARAT S A S A MR . S AR O
ik s DS 5] 32 PP oA 2% AHARLA 491 5 SR i LU JRIRUE o
P18 TS R PR R 28 36 DA 45 o AR Bl ) R ) ST B 1 0
R B 9 0 1 LA B A M 2R o 8 2 0 AL 2 I
TF] B0 SRR A T

3 BHIBMEIESIRE
SRR CTUME T AR T AR = il R vp . i TR TR



2018 % 6 H

e 2 KA TIE TAE @ A SR R AT R . 29 .

Ty % SR I BL L A i 2% AL, SR BE ML B AT L Gk #
10 m/min, Ifif 5 % BCHE 4% i 38 75 2ok T sh 8 4E
O RCRAR 5 0 o B R G AR AN L, il
F 1 Sh Ak OB I o T 48 v A S 3 A 8 i
M 26 ML AR 38 Bt AT LS B — SR — ik » i A B b 2
o 45 SR B T T A T ) A 7= B0
3.1 AL A A

TEWE SCH 58 R R TOUHE Hh B0 B 45 4, 7
AR I Ve R TIURRE PS5 o AR O 220 PR b
SRR B 7E 58 RS 22 114 TR S S0 i o0 4 o 3
T 78 5 R BEHIL I 2 (8] 6 7% 07 B 3h B sl 0
Pt S SR A
3.2 B FE LA I A

TS N TR R L DS T R AR W S
B b WU Bl A% SRR A P AR TR R R B B 2 P K
OB AR BT B BT R S O T RV O 1A T A
F i AL ARG 5 . JFER I T L2 2Lk, R i
PRUEFE LI [ B A5 5 B — 2 M E B B, DL 4R
AR5 RRAE . 38 2D I% A5 5 REAE AT LLAR F s AT A
F 1 3h G . 3h & OB

TIOR8 TR o LI A% R 42 1l g O S 4 o L e v
[EVE R B4 F Sh AT - TR i 48 1 A B3 AT AFE b 1 2
PP e T T il O o R 4% A e e = . Y AT
G AT T S R 4R S 808 B il & TR
B 2R 48 7 B OGO 1 452 1k OB

(1) ¥R sh & Bk i 55 45 ) . 3 2 76 R SO
F P B AR s A% A L T AR B v 1Y) O B A AT
AR S IR sh b (55 . O 56 A
il 7 4 Ja (14 V0 S 48 1) R st A S AS TR T LA AR %
AR S TT LA RCHE I 2 R R TR
S50 N TR B AR X 4R 2h A% IR A5 5 AT 4T 4,
SO 3 R A3 R W L K BT AT S B B ORI S
5 IERFRFAE AR 5 AU N 8596 ~ 95 Yo i fF 17 Tl &
IKE] 95 Y0 I A 2 56 P RS T 45 1k O

(2) P AR A A I 5 2 o 3 o A R S 4R
JB I b 22 e AR R, T LA JER R AR Y [ TR S
0T 0 T I S B 7R I 4 A N TR R
Xf 75 AL AR AT 5 AT AT bR 3R B S A A S I
FROEAE 5, E AT BEAF A R 0 Y R E MRS 5
PERT AR IE (S S AL BE S 85 % ~ 95 % B #E 47 Tl , 3k
2 95 %0 i [ 3h 5GP e 45 kO

(3) IR AT AR R I 5 4 ) o 3 3k A S 0 ) A
Bk ML 2 Ko A% B T LA RO O S R
KT S RE Y Y AR Rk #8520 iR 1%

5 R B b T A BE L RN HE N OCTE T/E T
AR B 5 24 & A SRk 2] 95 %0 B i i 4% & A T
VETH A5 1k R A 4, S R 5 ) A H 0 3 % A 4 ) L
B4 ) i s S B T 10 4 Lk A

(4) JHME R AR B R A . AR N T B T St R
o M T T SRALICAZ TR A B A 1R AR AR A
B T S 5 £ S Aty 138 i 10 26 7 S ) 3l 0 4 o e
(B 2 850 2 BAORE B () 38 3032 (B o 57 RDASE 1k A

(5) AR T A (b O . YR S AL R E
S R AR AT 5 R B EEHE B S IC ISR IR
S RARLEE 1K 51 85 Vo if K 28 3k A PR 1 AL SRR AE 5
TE T HCE 5 o 42 1 B M 15 5 R AE TR () B 4 3% 3] 452
((EUNA N DR =R NG o e X (NS 2 7 S T
AL R 85 % ~95 VoIt 4 A A Bt AT o a7 45
V2 B HEAT TR0 0 AR T A ) o 67 ok AR 5 S AR AR
IR 95 V00, A B Ik BORE . Y A Sl g ] s
5] 35 B T#RAE A2 1Y B (8] S 800 R 48 H 30 3 i
PETR T 1T 4 45 AR A (R B ) e, B E N G
A DL T A A

T Ml T B A AR N DA AT LA T 7S AR R
i I 7S B 0 (R E AR TR S AR b W T A
(R B —FF s T MR R AT T AR T B R
S JI T OE  T LA A R A a E
3.3 ARz

T AR UERE B B AT FR AR AR S S ORAIE AT ROR
TR 25 9 ) R A E LT O R AT OB PR R . AR
i 5 T ) DRI A A B D) 7 S 4 L RO | AR O 2%
NG FRAT RN, DRy I S 7 Jl TR B 5 1 — B RN
P55 4 T BE  XoF W 56 ol s O 428 ) 11 S 28 FF T — A 1 [
T AT OB L 7 b O B i TR B N A
B ES DERMAEN . A 50808 A 3h ¢
P . S ORI R O B 2R IR AR I BT R B R
b R AT A 22 YORD T TR A R A . TR R T
DL FHAZ A5 AR I 8] A A8 21 42 08 T3 5 B 1] A gk 20>
T — WK H Bl s A R EL

4 BHIHEESRERRK

HI TR I T B2 AT 25 AR AN W2 AL a2
JERE CRREAT Ja R A5 L T LA 0 AN T2 TR g A
Ao 7 M T 9 B2 S G R T O S W X ) ] A U
WRHEAE T BB AT B O R G A o ) P A 45
i AR AN W7 2 3 A% R A BE AT AR 5 R A B T B n i
M. 75 Z GE B ] Al LA T A T e A T
T T OB . TR AR S T SR A S AL



. 30 o

5 Bk

2018 % 44 %

IRE 85 V6 I . 78 IE 75 HCME ) 32 48 2 1 8% L BE AT T
&R B AT OSSO R R IR AT N T Y
RGBT AGE Ja - A DL 3 A M 1f R R B AT O A
LRI e

FR G R] LA Y i 249 SRR 4% 1) 80 585 240 PROTORRE A%
il o 5 2 AOHCREAR ) o R B A A2 SRR 15 5 ik 2k 3
) 130 (L P 428 42 A 90 1 S R4 L IOHE L S A AT LA
A RCAE ) 2R TR 5 A 5L B DR B R . 55 R
ORI BVRAT 2 A B L b AR I A8 5 5 R AL 1K 5
2 1) (L P A 2 T AR s S R A Lk TORE S TR Al Y
Ak — YA Bl HORE S AR R 7 BN TR A T
.

5 HiE

ARG N THOBE R R B BT 40 53 O 3 A 25
SR TR TOUARE A T 0 2 A L 1 SRS SRR B L 75 0k
SR S IFHEATICAZ R URHAE (R 5 Ll i R A 2 )
AW sE s A s PRI S T AR AR RS LA
L& BTS00 A SR ER RS . ZAS
SR T DAL SR SR 1 D T I TR O PR
b THT ] FEE = A A ) O R ) 3 A O
P v T4 R TOURRE AR T A 1 8l A KSF AR 7 8K
RN LSRR TVURE A i 58 B AR T R 2 T M
A fie A

2 % UK (References) :

(1] E&. ik, 2HIE, % R TAETERARA
A I e LT ] R B S A, 2014, 39 (8) ¢ 1418-
1423.

WANG Jinhua, HUANG Leting, LI Shoubin, et al.
Development of intelligent technology and equipment
in fully-mechanized coal mining face[ J]. Journal of
China Coal Society.2014,39(8):1418-1423.

FUT. £k TARTH R e CHEB AR AR 5 ke Jr
L) B2 AR, 2014,42(1) :60-64.

WANG Hong. Development orientation and research
state on intelligent key technology in fully-mechanized
coal mining face[ J]. Coal Science and Technology,
2014,42(1) :60-64.

KPR AL, SR T A OB A3 A R 1 BIF 5 5
(DI %M o Bl K2, 2015,

B i, AR L B IR T L 4 R TR S AR F VR A R R G R
BLA S LB ARBFFELT]. B R 2R, 2012,40(12)
84-87.

TAO Xian, LIN Fuyan, ZHANG Xiaoqing. et al.

Study on automatic following technology of electric

[3]

[4]

(10]

[11]

[12]

[13]

[14]

[15]

and hydraulic control system applied in hydraulic
powered support[J]. Coal Science and Technology,
2012.,40(12) . 84-87.

TR T Y 00 e B A B IR IOEC 07 R K R BRI BIE 5
L) ik Tolk 730 A . 2015(1) = 35-37.

WAL, A SRR R LA T AR OB AR LT .
T4 H 314k ,2014,40(11) : 34-37.

FAN Zhizong. Study on key technologies of automatic
fully-mechanized top-coal caving face with large
mining height [ J]. Industry and Mine Automation,
2014,40(11) . 34-37.

Thad, 25 SR i T W S 28 8 e ) B R W5 (D],
Jb 5t SRR B 5T B B L 2015,

TH L AR AR R T R R AR T R [T ] A
IR BT ,2017(23) :42-43.

FH 4 BRSO HE , A/ bR BT SAC IR S B2 e
BRI RE RN A SRR BT A%,
2012,17(2) :47-50.

TIAN Chengjin, WEI Wenyan, ZHU Xiaolin. Automatic
following coal-cutter technology of based on SAC
electrodraulic control system in powered support[ J]. Coal
Mining Technology ,2012,17(2) :47-50.

G 2R N L S — R SRR TR m A ig A2 T
RE YR ST B 3 #5  & 48 201210349389, 1[P].
2012-09-20.

-G ide. — b ik THOME TR TET A S oA 4 ) &R e S
FOBEJT 5 : 201110388729, 7[ P]. 2011-11-30.

TR A B, AR A8 £ TR REAT A 3R &
g it ke B M LT 1w A 30k, 2014, 40(9) .
121-124.

ZHANG Liang, NIU Jianfeng, DAI Gang, et al.
Design of automatic identification system of coal and
gague for fully-mechanized coal caving working face
application [ J ]. Industry and Mine
Automation,2014,40(9) :121-124.

KR A S 0 BSCAE . — R Al A S TR 0 b 2% 1 A
AIRAIJT L 201310102321, 8[PJ. 2013-03-28
RPRZE 26 B 5 R, 5. ik T 75 I8 0 ik T 3o 72
Ashdl R )] i HHL TR 58, 2015 (1) .
3123-3127.

SONG Qingjun, XIAO Xingming.ZHANG Tianshun,

et al. Automatic control system in top-coal caving

and its

based on acoustic wave[ J]. Computer Engineering and
Design,2015(11):3123-3127.

0 g e, A BB A BRSO ST AE L TR R K A3 A AN TE 3 1
B ro LT DL BB B AR, 2009(11) £ 139.

GAO Gaofeng, DU Enyou, LIANG Wenli, et al.
Application of online ash onstrumentation unspection
instrument in Peigou Coal Mine[ J]. Coal Technology,
2009(11) :139.



