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Abstract

BEREERH RS EHEE

Mining scraper conveyors operate in complex environments for a long time, and the sprocket will suffer different
degrees of wear, which will have a great impact on the dynamic performance of the scraper conveyor. Ttaking the ring chain
transmission system of the SGZ 1000/3*1000 mining scraper conveyor as the research object, and firstly the wear sprocket model
was established. Then the dynamic simulation of sprocket drive process under different wear degree was carried out to analyze
the influence of sprocket wear on the dynamic characteristics of the system, and it was verified by experiments. The results show
that, compared with no wear, sprocket wear intensifies the speed fluctuation of the chain during operation, and increases up to 3
times. The meshing contact force between the sprocket and the chain ring is increased to 3 times the original; The connecting

force between the links increases to twice the original, while the connecting force fluctuation increases up to four times the

original. This study provides a theoretical reference for the design of the drive system of the scraper conveyor.
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Fig. 1 Schematic diagram of velocity analysis
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Fig. 2 Meshing force of the ring chain and the chain sprocket
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Fig. 3 Model of a ring chain link
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Tab. 1 Parameters of the ring chain mm
HARSHL Basic parameter HUE Numerical value
HEM L HAR 48
Chain link straight edge diameter
HEERTTHE Pitch of the chain link 152
HEEFRPYFE Chain link inside width 61
BEFRFGE Chain link outer width 162
BERHRAE Chain link arc radius 80
R2 HERBH
Tab.2 Sprocket parameter
HARZSH Basic parameter HUE Numerical value
B4 V54U Sprocket teeth number 7
5 18] B 1% Pitch diameter/mm 684
B2 HME Sprocket outside diameter/mm 780
ST AR .
Vertical ring groove diameter/mm
SEIRSIAE GERE 0
Vertical ring groove width/mm
PIE PR -42 Tooth profile arc radius/mm 80
B854 % Sprocket socket length/mm 259.5
el Y 53 1S

Sprocket socket center distance/mm
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Fig. 4 Sprocket model
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Fig. 5 Directrix of the sprocket socket concave surface with

different wear degrees
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Fig. 6  Sprockets with different wear degrees

7 AL 3 R g
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Tab. 3 Basic parameters of scraper conveyor

HARSH Kl
Basic parameter Numerical value
TAIE LIk BE )
. . 3700
Scraper conveyor transmission capacity Q/(t/h)
I58] FRBE Fr) A 7 3 18
Ring chain operating speed v/(m/s) ’
SRR A A JE T i 571
Coal mass per unit length ¢/(kg/m)
T AR e R A JBE 114 B i 140
Mass per unit length of scraper chain ¢,/(kg/m)
TR AL ST 0
Laying angle of scraper conveyor 8/(°)
WA S Y B 300
Length of scraper chain L/m
PURHE RS P R T R £
. - . L 0.5
Resistance coefficient of material in chute f,
A S TR L P LT R 04

Scraper chain drag coefficient in the chute f,

WIS EARAX(3) K (4) P56 BihEEr
EIBFTEHII 1004 kN, T EE s A TR 1 165 kN,
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Fig. 8 Relative position of the chain link in the drive system
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Fig. 9 Speed characteristic curve of the drive motor
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Fig. 11 Velocity variation curves of the chain link
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Fig. 12 Acceleration variation curves of the chain link
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Fig. 13 Velocity variation curve of the chain link in the X- direction
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Fig. 18 Peak value of the tensile force of the vertical ring and the
flat ring of the sprocket with different wear degree
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Fig. 19  Fluctuation difference of the connection force of the vertical ring

and the flat ring of the sprocket with different wear degree
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Tab. 4 Speed fluctuates of the ring chain

JEUUH T B I 3 Initial velocity fluctuation
W ks £t -
Measuring point Initial Simulation Relati . 1%
condition/(m/s) value/(m/s) clahve eror
1 0.242 13.2
2 0239 12.1
3 0.247 0.21 14.9
4 0.251 16.3
5 0.236 11.1
P 3 B Velocity fluctuation after wear
i ey
o RIS 1 EAE oy
Measuring point  \year condition/  Simulation ?FH_XTBQ%
Relative error/%
(m/s) value/(m/s)
1 0.493 8.7
2 0.482 6.6
3 0.489 0.45 7.9
4 0.495 9.1
5 0.507 11.2
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Tab. 5 Peak value of the tensile force of the vertical ring

and the flat ring

JE UG T8 {H Peak value of initial tensile force

RS

PR A ;
Mewuing pint il contond  Stolon 5L

(10° N) value/(10° Ny elative error/%

1 2.33 11.6

2 221 17.7

3 2.29 2.60 13.5

4 2.25 15.6

5 2.34 11.1
JEABUG i J7 W6 {8 Peak value of tensile force after wear

s IR iR N
Measuring point e condition/  Simulation Re]ﬁiﬁ Z’i’fﬂ%

(10° N) value/(10° N) T

1 3.19 115

2 3.84 13.5

3 4.03 436 8.2

4 3.77 15.7

5 3.89 12.9
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