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Backfill automation system of comprehensive mechanized

solid backfill coal mining
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Abstract: According to a low backfill efficiency problem of the present comprehensive mechanized solid backfill coal mining a backfill au—
tomation system of the comprehensive mechanized solid backfill coal mining,was designed and developed. The paper introduced the com—
prehensive mechanized solid backfill coal mining technology and a general design plan of the backfill automation system was provided. The
paper introduced the key technologies of the backfill automation system including a collaborative operation procedure of the coal mining
and backfill in the coal mining face automatic backfill process behind the powered support protection of the follow — up function to the au—
tomatic backfill system of the coal mining face technology to avoid a collision between the pushing and compact mechanism and the multi
boreholes bottom unloading type scraper conveyor ‘@.coordinative synchronous control technology of the powered support pushing and back-
fill conveyor. The application results of the backfill automation system to Xingtai Mine showed that after the system applied an average
backfill time of a singe powered support was a half time of the previous manual backfill time. Thus the backfill and coal mining efficiency
could reach the fully mechanized coal mining efficiency and could improve the backfill automatic degree.
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Fig. 1  System structure of solid filling coal mining
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Fig. 2 Layout of solid filling coal mining face
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Fig. 3 Overall structure diagram of filling automation system

2.3

)

1%

)
e % LR
A ERAEHL

| e |
(a0 TR

LR R v
i sE R TR IR 5

NY

4

ik E

LALIEHII

ARG

[
[t F kit

t
XIFEREL |
1

K% LI
MR AL

Fig. 4  Control process of filling automation system
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Fig. 5. «Relevant sensor arrangement of solid filling hydraulic support
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Fig. 7  Collaborative operation process of coal mining and filling
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Fig. 8 Automatic filling start of working face
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Fig. 9  Automatic filling process of support
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Fig. 10 Following sketch of filling frame and

rear scraper conveyer
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Fig. 11 Protection mechanism of follow — up function
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