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Research on dynamic features of hydraulic system for fully mechanized mining support and

its improvement design

GUO Xinwei
(Beijing Tianma Intelligent Control Technology Co., Ltd., Beijing 101399, China)

Abstract: In the hydraulic support work of fully mechanized working face, there are often problems such as
insufficient initial support force and slow moving speed of the support. Currently, most solutions are based on the
steady-state operation law of the hydraulic system of the support, such as increasing the flow rate of the pump
station and reducing pressure loss. There is relatively little research on the dynamic features of the hydraulic
system. The dynamic equation of the hydraulic system for the fully mechanized mining support is established. The
dynamic features of the hydraulic system related to the initial support force and moving speed of the support, as
well as the hydraulic impact features of the emulsion pipeline system, are theoretically analyzed. It is found that
the approximate no-load operation of the column or jack and the hydraulic impact of long-distance pipelines are
the main reasons for the significant pressure drop and fluctuation in the hydraulic system of the support. The
mechanism of hydraulic impact in the hydraulic system of the bracket is revealed to be the sudden opening and
closing of the electro-hydraulic directional valve and the pressure of the column touching the top. The correctness
of the theoretical analysis is verified through on-site measured data and AMESim simulation. An improvement
plan for the hydraulic system of the fully mechanized mining support is proposed. It includes the installation of
multiple accumulators on the support, the addition of hydraulic control one-way valves and electro-hydraulic
directional valves to control the charging and discharging methods of the hydraulic system accumulators at
different stages of frame movement. The method uses the instantaneous high flow features of the accumulators
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and the overpressure generated by the peak hydraulic impact pressure of long-distance pipelines to enhance the

initial support force of the support. The simulation results show that the improved system can effectively increase

the initial support force and frame moving speed of the hydraulic support.

Key words: fully mechanized working face; hydraulic support; hydraulic system; initial support force of the

bracket; relocation time; hydraulic impact; dynamic features
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Fig. 1 Hydraulic system structure of single support
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Fig.2 Hydraulic impact waveform of pipeline under ideal condition
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Table I The peak and valley value of measured data of pipeline
pressure near supports and corresponding time
65 4653248 865 34
WA JEJ1/MPa i FJi/MPa B HJ1/MPa
19:06:27 30.1 19:06:27 28.0 19:06:23 28.2
19:06:35 18.6 19:06:35 16.4 19:06:35 23.6
19:06:37 26.2 19:06:38 28.5 19:06:38 28.5
19:06:57 17.9 19:06:44 21.9 19:06:44 24.0
19:07:00 27.0 19:06:48 28.9 19:06:48 28.0
19:07:09 22.0 19:06:55 13.3 19:06:55 20.9
19:07:11 253 19:07:00 29.1 19:07:00 29.5
19:07:15 14.9 19:07:14 11.7 19:07:08 25.0
19:07:19 29.8 19:07:18 27.6 19:07:11 28.2
19:07:25 22.5 19:07:25 23.9 19:07:15 19.1
19:07:27 30.2 19:07:27 28.2 19:07:19 27.8
19:07:35 20.1 19:07:34 15.5 19:07:25 —
19:07:37 27.6 19:07:38 26.2 19:07:27 27.8
19:07:46 23.1 19:07:57 13.8 19:07:35 24.7
19:07:51 26.8 19:08:11 28.9 19:07:37 27.8
19:07:57 13.2 19:08:17 24.2 19:07:35 21.0
19:08:11 29.5 19:08:30 27.3 19:07:38 29.2
19:08:34 25.0 19:08:33 12.0 19:07:56 21.2
19:08:37 29.0 19:08:37 28.9 19:08:03 28.3
19:08:51 223 19:09:03 13.1 19:08:15 24.7

K XA R G HAL AL CE 5D, BT R S 4R R
FE L BRI T AR o AR G S AR . D7 LS BRI 3
W bR e e, HAR DL 20 R B S AR K B
P19 A I SR HH R o A R A
32 RAEZBEENGAZLERSMN

NPV SCHR AT . PR R ek B AT 45
AT AT S R LS ] IR A T A 5

SEAEAN B R M £k AN & 6 B o BERE S FE A
1s PR, A Hreemtial hy 3 s, s 4E B 2.8 m R
2 2.6m, (iR 0.2 m, HE N 0.08 m/s, FfFELE AT
D] PR A8 o ) D) 460 5 | B S A R R R FUAIR Y o i At
FEM 4 s FFUR, 2h o FREEmt [a] 2 2 s 7 28 S PR R
B, SRR ETE 2.6l m A E, BIABRAED .
FHAE SRR 6 s TFUR, 45 KREEm Rl 5 s, Se A BT
0.2 m, {245 ¥ B SR ZUIR U, ARG AR ETE 0.15 my/s /2
Aio 7.3 s BESZ AR TRNNE, 8 s B3k B JE Sy 16 H, %
WA RS TR R VAR 1) R E B 2 s G AT

G2 Sun iR i N SR T L N i R IR E
] i PR Sl (9 A s A T i an il 7 B .



2024 £ % 8

A 2R X RBRE R R SRR A BB « 25

L a2

i =
< Fie_ "’i* >
© &
Frn( SOk ]
KPR
HhRE

KB
I

3EEJM~F

=0 O=0 °
TR

5 LAGRER G AR
Fig. 5 Simulation model of hydraulic system of support

#2 XHMERGHSH
Table 2 Simulation parameters of hydraulic system of support
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Fig. 8 Pressure curves of support in column lifting process

D5 B3 2 B, THAE o i T S A 2 s AT A
JRu g R AR, A S ok TN s B BEAS BE K i
YRS B JE 0l BEE T A7, 10 & R # FEMOE AR ol i A
AE B IR A A SCBRE R 28 0 o 78 R i 5 JRL IR 1) 1A 5 7l
FEWR, IR B JEuli BEE s 7, WIS AE R i ke ARl s B
G, PR T SCRHNE T 5 4 7 e AR ST TR) K, R
ek 7 AR B R T3 4R 5 A 0, WA A Al T B
Gs A7 HLTR 1) 18 O DA P 5 RE e A0 7R TR, LI )
R T IR BE R T, W BRI AR
33 ZAEHEREH AR

B B0 5 R v BN SRR TR U B £k A A 9 B
NI Sl v oy S o S SR RT3 e I Y - BN
1000 L/min, HPR# A AEFE 300 L/min; 7225 2 w57
R R 0, BUINHERS T e Wigh 1 THAE i 72
W AE 610~ 704 L/min 22 8] 3 2y, 75 57 AF fih T e

W Bt, B & A 610 L/min 203 F &3 0, i
SO LTRSS 1 AN IEME, BE A 1 105 L/min B3
R, XTR A 2 AR T

800 r
600
400
200 |

+ min’")

0 -
2200
& —400 F
2 600 |
~800 |

~1000
0

> 4 6 s 10 D
I Ih)/s
(ES IR = 3 i TR A E2
Fig. 9 Flow rate curve at the bottom of column

THEE AR BN 7 AR IR (R 704 L/min,
RA7FE G i W {H A 1 408 L/min, i W A 2 &
400 L/min A FLAL IR, A /2 B8 43 ih &5 AE A 32
o X R WIE REAR B SR ALAR W A BRI i i

i T AL R B, HoSr AR B I B FLAL R
PRBUA BR, BT ARG 224> 5 RE A 412 116 1B o 37t 2 T
FETHER R . F RE AR HAT ShAR PR | BRI I R
B AL, TR SR TR T TOUT AR I 75 e
PRIIER, SO AR B T SCHE Al o 25 fE 4% 78
W, i LIS R E REfe A B BT 7 R B Al A5

4 XRBRERFUHRBESH

41 KEtmrFAIAFRE
ZER ST R G T S AP 10 i

%;@ g @f : %m%

s

3

Cradin I

LA IR s 27 9 L R A i 53— 98 42 B o
4—TR Ul EREA S—HTHE SO BEAY 6 —ALRUE RS
K10 2R SRR RGEMGHTT 56
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mining support
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