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Research on coal loading performance of globoid drum in thin coal seam shearer

XU Panpan',LIU Songyong' , LIU Yangyang’
(1. School of Mechatronic Engineering ,China University of Mining and Technology ,Xuzhou 221116, China;
2. Xuzhou Xugong Foundation Engineering Machinery Co. ,Ltd. ,Xuzhou 221004 ,China)

Abstract: In order to solve the problem of poor coal loading effect of thin coal seam shearers, the optimal design of globoid drum was car-
ried out. The cumulative coal loading rate was used as an index to evaluate coal loading capacity of shearer,and a simulation study of load-
ing effect of the traditional roller and goloboid drum was carried out with the discrete element method. The coal loading efficiency of the
traditional drum and the globoid drum was analyzed and finally, coal loading efficiency and lump coal rate of the two drums were tested.
The test results show that with the increase of one half angle 8 of the globoid drum,the coal loading efficiency increases first and then de-
creases ,and when cone half angle of globoid drum is 8=10°,its coal loading efficiency is the highest; compared with the traditional drum,
the optimal design of the globoid drum has lower specific energy consumption,larger lump coal rate and higher coal loading efficiency. The
research results provide a reference for the selection and design of thin coal seam shearer rollers.

Key words: thin seam coal shearer;globoid drum; discrete element method ;coal loading efficiency; lump coal rate
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Fig.1 Schematic of globoid drum
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Fig.2  Arrangement of blade in globoid drum
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Fig.3  Analysis of coal lump moving on blade

ARG A2 A5 >0 A M i ol 1) s iy
S , ot
va:n cos a,,cos(a, +p) (2)

cos ¢
A on NEEH o WIS ORI
G, H S=mD, tan a (D, AR VPHHEE) ;0 K
FEHES
BERE R 2 AR AN AR R 9 TC SR R T L ) 1l
A HH T, SV 7 () R T £ A [P IR £, X T
SKIRRE o, 2=z, T E-E KBS EEM R, a0




PRI I 25 A2 RS TR AR B REIE 5T

2020 455 3 H

K4 JTs . E -5 08 0E 1) P A I2iE £k 43 B A 22 T
ab.c.d i,

M4 BXBREHEN
Fig.4 Single—head spiral globoid drum
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Table 1 Structural parameters of globoid drum
Y Wt A e A Wt
T ShEAR/ KR/ R R/
ff/ (°) mm mm mm
21.3 530 330 30

PR R TR B8 T BB LA 265 mm, -
T2 19.66° AR BH G BOV IR E R — B &
FIOT MR SR 2,
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Table 2 Simulation material parameters of drum
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whE/ oy B L L W W B Wi WS REEE
(kg - m™) B F/MPa (kgem3) /MPa AN BB EEK AW HE% EAEK
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Table 3 Parameters of contact model between particles
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Fig.6  Coal loading models of drums
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Fig.7 Loading process of globoid drum
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Table 4 Simulation comparison of loading effect of

drums with different inclination angles
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20 1.27 80 30.2 19.81 65.6
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Fig.8 Principle of rotary cutting test bench
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Table 5 Comparison of drum loading performance
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Table 6 Cumulative rate of coal cutting lumpiness
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