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Research on intelligent conveying technology of 500 m ultra-long face scraper
CUI Weixiu"?, MU Runging'?, XIE Hongzhang'?, YAN Shiyuan'?
(1.China Coal Zhangjiakou Coal Mining Machinery Co., Ltd., Zhangjiakou 076250, China; 2. Hebei Province High-end Intelligent Mine Equipment

Technology Innovation Center, Zhangjiakou 076250, China)

Abstract: In the field of medium and thick coal seam mining, intelligent mining of ultra-long face is the development trend of coal mining
technology, and intelligent transportation is an important part of it.Based on the summary of the problems of the scraper transportation sys-
tem in the intelligent mining of 400—-450 m working face in China at present, the method of reasonable matching between the installed
power and the volume of the intelligent scraper transportation system of 500 m ultra-long working face is explored, and the feasible
scheme to solve the technical problems of scraper transportation of 500 m ultra-long working face is proposed.Based on the technical

scheme of selection of three fully mechanized mining machines and the application practice of high-end transmission system above 2 000 kW,
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the domestic 2 500 kW high-power variable frequency integrated intelligent transmission system is developed, including variable fre-
quency integrated motor, reducer, moment limiter, etc. The key technologies and key components are realized in China.In order to solve
the technical problem that the center of gravity of the transmission device is shifted back and the middle groove width parameter is un-
changed, which is not conducive to the smooth moving of the end equipment, the anti-deflection technology of the high-power transmis-
sion device configured with medium groove width is studied, the multi-working condition moving model of the head (tail) moving part is
established, and the structure of the moving part is optimized. The problems of overall head imbalance, serious drift and aggravating diffi-
culty of moving are solved due to the deflection of transmission device.In view of the problems that the hydraulic motor is difficult to drive
when the coal load in the middle trough is large after the scraper chain is broken, the digital hydraulic motor with large torque is selected
and the digital motor control system is developed to reduce the working intensity of the scraper chain maintenance.Based on the demand
for real-time deformation compensation of chain during the safe operation of scraper transportation equipment, the tensioning control
strategy of 500 m haul chain is proposed, and the intelligent adjustment technology of chain tension with load gradient during operation is
developed to solve the dynamic compensation problem of elastic deformation of 500 m haul chain. Moreover, Al high-definition camera is
installed on the upper end of the tail frame cover plate to realize real-time detection of the running state of the chain, which provides con-
venience for the staff to real-time control of the running state of the chain.In addition, in order to improve the adaptability of the telescopic
tail to a variety of complex working conditions and ensure that it can expand freely during the service cycle, a technical scheme is pro-
posed to improve the strength and stiffness of the telescopic tail from three aspects of structure, material and manufacturing process, and
the hydraulic cylinder protective cover and automatic flushing system of the telescopic tail slide are developed to further improve the reli-
ability of the telescopic tail.Underground field industrial tests show that: The equipment capacity and installed power matching reasonable,
2500 kW frequency conversion integrated intelligent transmission system occupies less space, accurate torque transmission, inclined push
head (tail) push part is stable and reliable, digital hydraulic motor to deal with the problem of broken chain convenient and labor saving,
the retractable tail according to the load gradient automatic tensioning without stuck, to ensure the safety and efficient transportation of
coal. It provides technical support for intelligent mining of 500 m ultra-long working face.

Key words: 500 m indicates a long working face; scraper conveyer system; intelligent mining; digital motor; automatic tensioning
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Table 2 Reducer parameter comparison

RS K/mm  FE/mm  E/mm i ﬁl&iﬂf)ﬁ
JS3000 2715 1825 1340 39.33 727
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