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Mechanism of rigid—flexible coupling elastic screening and 3 mm

classification test of steam coal

PAN Miao' ,DUAN Chenlong' ,SHI Wei'*,ZHOU Zhiguo' ,JIANG Haishen' ,ZHAO Yuemin'

(1. China University of Mining and Technology ,Xuzhou 221116 ,China;2. Jiangsu Hewa Screening product Co. ,Lid. ,Xuzhou 221003, China)
Abstract ; Steam coal is widely used in electric power, metallurgy, building materials, chemical engineering and other fields. Screening is
the key link of steam coal processing and utilization. With the development of coal mining mechanization ,the content of fine particles grad-
ually increases,when the moisture content of materials is high, it is easy to cause particles agglomeration, screening becomes difficult.
Therefore , it is important to carry out efficient dry deep screening of viscous—moist steam coal. The traditional dry screening process mainly
is classified by 6 mm,or even more than 13 mm,and the beneficiation proportion of raw coal is low,resulting in resources waste and envi-
ronmental pollution. Reducing the lower limit of classification is a technical problem to be solved urgently at present. The traditional screen
surfaces are rigid screen surface and elastic screen surface,the former is easy to cause aperture blockage,the latter is prone to local fever
and aging during screening, greatly reducing the screening efficiency and the processing capacity of screen machine. In order to improve the
efficiency of 3 mm dry screening of viscous—moist steam coal , the rigid—flexible coupling elastic screening method was proposed. The kine-
matics characteristics of rigid—flexible coupling elastic screen surface were studied by means of vibration test, motion behavior of sieve sur-

face and the change rule of flexible region were clarified ,and the mechanism of rigid—flexible coupling elastic screening was revealed. The
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influences of treatment capacity and external water content on 3 mm rigid—flexible coupling elastic screening process of steam coal were in-

vestigated by multi—factor successive terms test. The results show that the displacement amplitude and acceleration amplitude in elastic re-

gion increased by 87.69% and 98.08% respectively compared with that in rigid region; With the increase of treatment capacity, the com-

prehensive separation index increases first and then decreases,when the treatment capacity is 2. 00 kg/s and the external water content of

materials is 6. 13% ,the comprehensive separation index is above 89.00% . The increase of external water content leads to the decrease of

comprehensive separation index,while the external water content rises to 11.01% ,the comprehensive separation index is up to 78.92% , it

is indicated that the rigid—flexible elastic screen surface can realize the high efficiency of 3 mm dry screening of viscous—moist steam coal.

Key words: rigid—flexible coupling;elastic screening;steam coal ;comprehensive separation index ; kinematics
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Table 1 Gradation composition of coal sample

EZMTHR/ 9% 7 ERTR/ %

K4/ mm PR/

50 ~25 25.78 25.78 100

25 ~13 21.59 47.37 74.23
13 ~6 17. 60 64.97 52. 64
6~3 11.75 76.72 35.04
3~1 11.94 88. 66 23.29
1~0 11.35 100 11.35
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Fig. 1 Cumulative grain size characteristic curves
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Table 2 Particle characteristic and yield distribution of

coal samples

URL AHX L i/ mm TEER %
EIHIERES >1.50 50. 00 ~4. 50 70. 94
UEREY A 1.50 ~ 1. 00 4.50 ~3.00 5.86
HME G KL 1.00 ~0.75 3.00 ~2.25 4.39
5 ik <0.75 2.25~0 18. 81
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Fig. 3 Time domain response characteristic curves of various

measure points in different screen surface regions
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Fig. 4 Motion behavior of rigid—flexible coupling elastic

screen surface and apertures variation
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Fig. 6 Comprehensive separation index and mismatch content

under different external water contents
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Fig. 7 Adhesion and screening process of moist particle
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