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Cutting control of boom-type roadheader considering coal rock hardness

XU Xianggian', JIAN Kuo’, WANG Ning', LI Shengli'
(1. Institute of Energy Engineering, Shanxi Institute of Science and Technology, Jincheng 048011, China; 2. College of
Energy and Materials Engineering, Taiyuan University of Science and Technology, Jincheng 048011, China)

Abstract: The coal rock hardness significantly affects the spatial operation status of boom-type roadheader.
Analyzing the correlation between the spatial operation status of roadheader and changes in coal rock hardness
can help better achieve automatic cutting control of boom-type roadheader. To improve the cutting control
precision, a boom-type roadheader cutting control method considering coal rock hardness is proposed. Based on
the principles of dynamics, the relationship between the spatial operation status of the boom-type roadheader and
the changes of coal rock hardness is obtained. It is found that as the distance between the cutting head and the
target point, the radius of the motion range, and the dynamic angle increase, the operational stability of the cutting
head will correspondingly improve. The automation control parameters are determined using a weighted balance
method, and PID control and closed-loop fuzzy control methods are used to achieve automatic cutting control of
the roadheader. The experimental results show that the method exhibits good performance in both horizontal and
vertical control. The cutting head swing speed of the roadheader reaches a stable value within 2 seconds, and the
dynamic working stability is good. The alignment between the trajectory of the rotation and lifting angle change
of the boom-type roadheader's cutting head and the expected trajectory is high, and the overall angle deviation is
small, resulting in high control precision.

Key words: boom-type roadheader; automatic cutting control; coal rock hardness; automatic control
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Fig. 1 Experimental boom-type roadheader
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Table I Related experimental parameters of coal rock mass and

roadheader
S8 fH
AR /m 315
KA/ (mes™) 10
KA A TR SR /MPa 80
E-ZIIEINY 10 500
B LA/ (rmin ™D 46~23
HEIAR i /mm 680
WEFEIHRKW 120
P Fre 3 it /mm 6 800
P kW 200
i e it /mm 5500
AL T T A R/ 21.22
FHEEMEL AL 19.1~30.5
SRR AR —30.524~-50.698
B B R kg 226
ML kg 39 600
[l & i ik kg 1474
B /mm 3470
Bk 4 B /mm 550

32 REVBEE AR T Bk LB K AL AT
fdi JH§ Matlab {5 BRI [F] 45 Al B2 4
PLAS U B AR, TERBUE DT Horb, a3 28
WHE W% 2,
F2 BAEESK

Table 2 Coal rock hardness parameters

H, fIGRE 2~3 KA 035 500
H, LROUES 4~5 A 040 800
H; TR 6~7 AYEE 045 1200
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Fig. 4 Control trajectory of cutting head angle of roadheader
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