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Abstract; The relation between penetration depth and average rolling force of disc cutters in the
process of rock broken was studied. The influence of cutter space, penetration depth and cutting
speed on the specific energy was analyzed. The model of linearly cutting marble with double cutter
was built by the software ABAQUS. The process of rock broken with five different penetration
depths was simulated and the average rolling force of disc cutter was obtained. Based on orthogo-
nal test, the process of rock broken was simulated using representative parameter combinations.
There are three factors and three levels in it. The influence of different factors on the specific ener-
gy was obtained through range analysis. When the penetration depth increased from 4mm to 8mm,
there was approximately linear increase in the average rolling force of disc cutter, changing
smoothly. When the penetration depth increased from 8 mm to 12 mm, there was a great increasing
range in the average rolling force of disc cutter, changing obviously. In orthogonal test, it was
founded that the mean range of specific energy from cutter space was 0. 96 MJ/m’ , the mean range
of specific energy from the penetration depth was 0. 41 MJ/m’ and the mean range of specific en-
ergy from the cutting speed was 0. 26 MJ/m’. If the cutter space and cutting speed keep constant in
the simulation , there was a proportional relation between the average rolling force and penetration
depth, while it has an inversely proportional relation to s/p. The influences order of cutter space,
penetration depth and cutting speed on specific energy were analyzed. It was concluded that the
greatest influence for the specific energy was cutter space,the second was penetration depth and
the minimal was cutting speeding. The results have an important reference for improving the rock
broken efficiency.

Key words : cutter space ; penetration depth;cutting speed ;average rolling force ; specific energy
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Fig.1 Structure schematic diagram of the disc cutter
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Table 1 Structure parameters of the cutter ring

D/mm D'/mm #/mm o/(°) H/mm B/(°)

432 302 8 10 80 60
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Fig. 2 Finite element model of the disc cutter and rock
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Table 2 Material parameters of the rock
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Fig.3 The diagram of meridian model for the lin-

ear D-P shape in the m plane
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Fig. 4 The rolling force of double disc cutters
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Table 3 The average rolling force of double disc cut-

ters with different penetration
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12 36.9 35.4 72.3
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Fig.5 The average rolling force of disc cutters

with different ratio of s/p
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Table 4 Factors levels parameter table
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Table 5 Orthogonal test
RIS A1) B(%12) C(413)
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 3
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Y

(b) B A (R

(c) & LR (ALKS)

(d) B G uT (A%S)



920 WHERKESMARBFR)

%33 %

(o) 7 R (X%88)
B6 AFSEA A HIBR T A

Fig. 6 Double disc cutter broken rock stress diagram with different parameter combination
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