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Abstract: Solid backfilling scraper conveyor is a key equipment of solid backfilling mining technology, and the degree of

its high efficiency and intelligence restricts the development of solid intelligent backfilling mining technology. Currently,

Wi BAHA:2023-1024  {EEIHHR:2024-02-17  FEHE: LB DOI: 10.13225/.cnki.jees.2023.1365

ESTH:ER AR EE LW LB H (52174134); o 9t 5 8 3 A B 0F L 55 2% & 100 9y 4 ve Bh i H
(2021GJZPY12)

EER: 5K 3R (1986—), 5, WHLE BN, AI#UER, LA 500, E-mail: leafkky@163.com

BIEE: sk (1974—), F, THEP TN, Zi%, A S0, E-mail: zjxiong@163.com 3

5| 8K KR, SR I, SREEAL, 5. MR MR E AT IRIUE ML B TOCRAE S [ IR 57, iR, E ¥ B
2024, 49(4): 2141-2151. T3 ) 5%
ZHANG Qiang, ZHANG lJixiong, ZONG Tingcheng, et al. Characterization and autonomous control method of

abnormal working conditions of super-long flexible suspended solid backfilling scraper conveyor[J]. Journal of
China Coal Society, 2024, 49(4): 2141-2151.


https://doi.org/10.13225/j.cnki.jccs.2023.1365
mailto:leafkky@163.com
mailto:zjxiong@163.com

2142 # % F #® 2024 445 49 4%

it is difficult to break through the bottleneck of high power, super-large mining and high reliability. The operating state is
significantly affected by the main controlling factors such as geological conditions and filling process. The problem of
autonomous control of abnormal working conditions needs to be solved urgently. The characteristics of solid backfilling
scraper conveyor is summarized, and the posture and conveyance state characterization method of solid backfilling scraper
conveyor is developed. By analyzing the formation principle of abnormal working conditions, selecting the discriminant
index of abnormal working conditions, and combined with the characterization method of posture and conveyance state,
the discriminant criteria of abnormal working conditions of the spatial posture and traction state of the scraper conveyor
and the adjustment and control path of typical abnormal working conditions are given. The mechanism of conveyance con-
trol of solid backfilling scraper conveyor under multi-working conditions is revealed, and the efficient autonomous con-
trol method for abnormal working conditions is proposed to real-time control the transportation volume of backfilling ma-
terials, the straight line and horizontal extent. The first 260-meter-long solid filling project in China shows that through the
autonomous control of abnormal working conditions, for every 100 mm reduction in horizontal offset, the traction is re-
duced by 85 kN and the transmission power loss is reduced by 55 kW, when the maximum vertical offset is reduced by
100 mm, the conveying power loss can be reduced by 7.2 kW, and for every 100 kN/m reduction in the mass of the cargo
per unit length, the traction is reduced by 31.9 kN and the transmission power loss is reduced by 38.2 kW. The proposed
autonomous control method of abnormal working conditions can significantly improve the conveying efficiency of solid

backfilling scraper conveyor, and can help realize intelligent solid backfilling mining.
Key words: solid backfilling scraper conveyor; condition characterization; self-regulation; condition identification;
path demodulation; backfill mining
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Fig.1 Origin and development evolution of solid backfilling scraper conveyor
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Fig.2 Basic structure of solid filling scraper conveyor
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Table 1 Comparison of the difference between coal scraper conveyor and solid backfilling scraper conveyor
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Fig.8 Intelligent regulatory logic of conveyance of solid backfilling scraper conveyor
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Table 4 Traction and power at different offsets of the
bending section of the SGZ800/1400 solid backfilling scraper
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TEHEIOR ARSI /mm  BINEEAT TN SRRk DA kW
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