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Study on load characteristics of cutting coal and rock with

cutter tooth on disk cutter
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Abstract ; In order to explore the law of cutting coal-rock load and the evaluation method of high—efficiency fractured coal and rock mech-
anism, the simplified method of disk cutter structure is adopted, and the single tooth in disk plate is used as the equivalent analysis unit.
In the construction of load theory model, the concept and algorithm of effective cutting thickness were obtained by numerical simulation,
experimental and theoretical methods. The load curves of the cutting coal and rock were obtained by numerical simulation test and theoreti-
cal method, and the load characteristics and contrast characteristics of the radial cutting coal rock were diskussed. The results show that
the numerical simulation, experimental and theoretical loads of the cutter teeth were consistent with the variation of the wedge angle,
which verifies the correctness of the mechanical model of radial cutting coal. The theoretical radial load and the experimental maximum
were obtained, and the average of the two decreased by 5% and increased by 14% respectively, the axial load mean theory and the test
mean decreased by 19.5%, and the axial load direction showed positive and negative changes, and when fully wedged into the coal rock,
the axial load direction was changed from downward to upward. The theoretical value of radial load is about 32% less than that of radial
cutting test, and the axial load is about 27% less than the average test mean. The study on characteristics of fractured coal rock of axial vi-

bration radial composite cutting method has practical significance for development of hard rock crushing mechanism.
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Fig.1 Disc cutter and cutter tooth model
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Fig.2 Numerical simulation of radial cutting radial load
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Fig.3 Numerical simulation of radial cutting axial load

177



2019 4F55 7 14

www.chinacaj.net

# £ # F #H K 5547 %

HiTE 2 FOE 3 0] WL, 15 TF A6 Hh A O 4 fil f
(R A, B AR EE RN, T 445 A 1) 277 3
T il i A 114 T 1) S O R 58 R AR A () R A
TrTa R ) o HARSEAR A T U AR A P T AR R 2
R, JIH A s N, 2SI e AR AR
i) 23 i BREL R o P 0 A e e 3 A2 A, 2 Rt s e
RERL . JITRA AR AL TRE s P AT DX, 7 B R
BRCRAR N, 2Rl S 7 485 o, L it 2 T 0y A 1 I, O
BB B MR B T A SR BRI, TR
Ab 3 Ay (5 R R Tk 28, 70 Ok il ) 28 1) b 1) R
E—’Ebﬁﬁi(ﬂﬂE{E)

T[] —BEF AU R, 105 B R i e
*Eﬁ%ﬁﬁk/l\zeﬁﬁﬂ%éh%' A5 3 4 B AR, X
AR A VI A 2R AT Ge it o M, 0 1A A
EHEIE 1,

&1 AREEERA THERUEE
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Fig.6  Schematic of action of blade and coal & rock
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Fig.8 Radial cutting test axial load
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Table 2 Test load statistics of the Second stage

Ui A B/ A2 1] 2407/ kN Al 245/ kN
(°) HRME ¥l RRME ¥fH
35 5.56 4.81 3.41 2.37
40 5.9 4.62 3.91 2.68
45 5.45 4.54 2.53 1.57
50 5.58 4.73 1.29 1.21
55 7.01 5.92 2.91 1.69
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Table 3 Simulation parameters of cutter theoretical model

a/(°) a/(°)  a/(°) W/ (°) B/(°) m

b/mm h/mm r/mm o;/MPa o,/MPa

35~55 30.2 30 48 16 0.58

0.29 12 14 4 1.9 19
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