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Numerical simulation study on coal and rock ploughing and

planing features of plough cutters

Guo Chenguang' > Li Yuan' Hu Di' Zhang Limin'’
(1. School of Mechanical Engineering Liaoning Technology Unitersity *Fuxin 123000 China;
2. Research Institute of Advanced Manufacturing Technology ~Liaoning Téchnology University Fuxin 123000 China)

Abstract: In order to discover the breaking process and the dynamics features of the coal and rock ploughing and planing by the plough
cutters of the thin seam plough based on the finite element numerical‘simulation analysis method an analysis was conducted on the ex—
plicit dynamic during the coal and rock cutting process. According to the 3D stress measurement and test of the coal and rock a coal and
rock constitutive model was established based on the Drucker Prager eriterion. An analysis and test of single factor simulation was designed
with the coal and rock ploughing and planing depth the coal and rock ploughing and planing speed and the front angle of the plough cutter
as the horizontal factor and a study was realized on the coaltand rock breaking mode and the coal and rock cutting force of the plough cut-
ter. The study results showed that the coal cutting.lump size was related to the coal and rock ploughing and planing depth and with the
depth increased the lump size would be increased. With the ploughing and planing speed increased the variation tendency of the coal
lump size was not obvious. Under the a=30° plough cutter role of the coal and rock the coal cutting and planing lump size was large. The
coal and rock cutting load of the plough cutter would be increased with the depth increased. With the rotary speed and cutting depth in—
creased the load of the plough with the front angle of 30° was in a linear rising tendency.
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Table 1 Material mechanical parameters of FEA model
/ / / / / / / -
(kg *m™) MPa MPa MPa MPa MPa (°)
1 400 2 375 0.26 26.8 3.98 7.92 2.76 47.73 0.32
14 600 610 000 0.22 — — — — — —
1.2 13 MPa; ¢ Mises
MPa; k
0.718<k<1;r
Drucker—Prager " o o O~0y~03
Drucker—Prager 13-l .
F=t-ptanB-d=0 (1) .
1 1 1 ’
t=ql+—(l—)(r)] (2)
2 k E]\q d=(1—tanﬁ)0'(. (4)
1
Pz_?(0'1+0'2+0'3) (3)
F MPa; ¢ MPa; p
MPa; B p—t o
() d p—t shear failure 18
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Fig. 2 Cutting force of coal ploughing( rake angle
a=0° coal cutting velocity 1 000 mm/s)
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Fig. 1  Cutting force of coal ploughing ( rake angle o=0°

coal cutting velocity 1 000 mm/s coal cutting depth 50 mm)

4201 0001 700 mm/s
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Fig. 4 Cutting force of coal ploughing( rake angle a=0° 3
coal cutting depth 100 mm)
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