5550 4 55 4 W1 I & 8 % K Vol. 50 No. 4
2024 4% 4 J Journal of Mine Automation Apr. 2024

MEHS: 1671-251X(2024)04-0078-07 DOI: 10.13272/j.issn.1671-251x.2023110029

BT MR INIRENE SRR S IR B SLI R

X B, IR, FERE, Rk
LT THEEARKYE PR TREER, LT B#H  123000)

. A I R R AR AR AL LR D22 TH ARG TILE 25 B M, B 25 5
B B = B s B 0 % A AR IR 8 i 2 S AR IR TR AR BN R R AR AT B AR 09 A3 5 T Rt
A B A BRI &, A R R AR 0y S b B % "ﬂk&f}’ By BT K BT ) A K B, 38 A 41 P AL
FodhBh A% B B 5 A R BB BB E Ao B R KRR35 St o AT L RACHLE . AR R A (D M A B 18] 38 A,
W BRI B s B AL, BB AR, HLARCENE A b ik o R IR B B R R i AR
AR A2 fe A2 R A E I TARSB A B A0 . @ BRI R M A B A R R K 2R
REAR B B 2] 3 e iy = A B 2 T AR, BT SRAME B EIAC R B R R B B BB R R B 0 R L, O it —
BE R R IR TR R A AT AT AR A, gﬁbqﬁﬁj, e T o 15 s L4 35 8 2 03 8 A i
W AR B AL B a4 S AR IR B S5 SRR A i 2
4RI MEEIRR LA AL, BEIRE; RIHBE
Ry TD6T SCHRAT A A

Experimental study on coal rock recognition based on infrared thermal imaging and vibration signals

LIU Zhixiang, SUN Zhan, YIN Jiakuo, ZOU Kang
(School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In response to the difficulties in practical application, susceptibility to signal interference, high
cost, and complex implementation of existing coal rock recognition technologies, this paper theoretically analyzes
the relationship between coal rock cutting heat production and coal rock hardness. The paper proves the rationality
of using infrared thermal imaging to obtain cutting temperature changes for coal rock recognition. A coal rock
cutting test bench is built for roadheader. Long-term cutting tests are conducted on ordinary coal seams, coal rock
interfaces, and sandstone layers with different hardness. The cutting temperature and vibration signals of the
cutting head are obtained through infrared thermal imaging and vibration sensors, and their change patterns are
analyzed. The research results indicate the following points. (D As the cutting time increases, the cutting
temperature gradually increases. The higher the hardness of coal rock, the higher the cutting temperature, and the
faster the rate of increase in cutting temperature. At the initial stage of cutting, coal and rock cannot be recognized
by cutting temperature, but during stable cutting, coal and rock can be recognized based on cutting temperature
features. (2) The vibration intensity of the cutting head increases with the increase of coal rock hardness, but does
not show a significant change with the increase of cutting time. Therefore, it can compensate for the lack of
recognition of coal rock through cutting temperature at the beginning stage of cutting.(3) Accurate recognition of
coal and rock cannot be achieved through a single cutting temperature or vibration intensity. Therefore, coal and

rock can be recognized through vibration intensity during the initial cutting stage and frequent flash temperatures.
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In the stable cutting stage, coal and rock can be recognized through temperature obtained from infrared thermal

imaging.

Key words: coal rock recognition; infrared thermal imaging; cutting temperature; vibration intensity
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Fig. 1 Roadheader cutting gear cutting coal rock test bench
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Table 1  Allocation proportion of rock sample
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Fig. 4 Temperature variation curves of rock samples with different hardness
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Table 2 Average cutting temperature of rock samples with

different hardness
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