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Study on the Influence of the Cutting Parameters of the Oscillating Cutting Disc on the Cutting Performance
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Abstract: In order to explore the influences of different cutting parameters on the cutting performance of the oscillating cutting
disc, the Discrete Element Method was used to simulate the cutting process of the oscillating cutting disc, and the influences of
eccentricity distance, oscillating frequency, feed rate and cutting depth on the cutting performance were studied. The results
show that the average load of rock breaking with the oscillating cutting disc is obviously lower than that of the non-oscillating
cutting disc. When the feed rate is 60 mm/s, 90 mm/s, 120 mm/s, 150 mm/s and 180 mm/s respectively, compared with the
non-oscillating condition, the average load of the cutting disc under the oscillating condition is reduced by 37.37% , 44.19%,
57.47%, 60.32% and 61.25% respectively. Under the same condition, with the increase of eccentricity distance, the average
load decreases firstly and then tends to be stable. With the increase of feed rate, the average load decreases gradually, and the
maximum load increases gradually and then tends to be stable. When the feed rate is less than or equal to 90 mm/s, the average
load increases with the increase of the oscillating frequency. When the feed rate is greater than 90 mm/s, the larger the
oscillating frequency, the smaller the average load. When the cutting depth is 40 mm, the average load and the maximum load
are the smallest. When the eccentricity distance, oscillating frequency, feed rate and cutting depth of the oscillating cutting disc

are 3 mm, 60 Hz, 150 mm/s and 40 mm, the cutting performance is the best. The research results can provide a reference for
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the determination of the cutting parameters of the oscillating cutting disc.

Key words: Hard rock mining, Oscillating cutting disc, Cutting parameter, Cutting performance, Discrete Element Method
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Table 1 Parameters of platen and pellet material

w4k # P/ (kg/m?) NER /=4 B P /GPa
FE AR 7 850 0.3 7.92
PR A 6071 0.3 2.46

*2 HMBEESH
Table 2 Parameters of HMB model

WEHE  aME kg e S

(X10° N/m?*) (X10' N/m?*) (X10' Pa) (X10' Pa) mm

9 5 3 2 30

A S BT R RN Sy - A A k& 2 Br
N HE 2 A AE K A AR A N AR A 0.020 2 B g
R, S 45 389 UCS 4 158 MPa,
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Fig.3 Motion parameters and cutting schematic
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Fig.10 Simulation test results under different different rates
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Fig.11 Simulation test results under different cutting depths
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