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Distribution properties of cutting tooth’s
maximum load of spiral mining head for cobalt-crust

XIA Yi-min, NIE Si-jun, BU Ying-yong, ZHAO Hai-ming
(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: Mathematic model of the tiny terrain covered cobalt-rich crust and the cutting process of mining head’s cutting
tooth were established by considering the force of sea water, and simulation software was developed by GUI tool of
Matlab software to study the distributive properties of maximum load of the cutting tooth. The validity of simulation
results were tested by experiments. Through statistical analysis, the parameter (1, 0”) of normal distribution function of
the maximum load, and tested uniformity of the normal population and the sample were obtained. The simulation results
of 200 typical tiny terrain indicate that the distribution of maximum load is near normal distribution. The maximum load
of cutting tooth is from 2.027 0 to 11.110 0 by the probability of 99.73%, in other words, the maximum load of cutting
tooth is no more than 11.11 kN.
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Fig.1 Force analysis chart of the mining head’s cutting tooth

in the cutting process
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Fig.2 Flow diagram of tiny terrain generation
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Fig.3 Flow diagram of cutting process simulation of mining

head’s cutting tooth
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Fig.4 Hardware layout drawing of data acquisition system
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Fig.5 Diagram of experimental results and artificial results of

cutting tooth’s load
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Fig.6 Histogram of experimental results of
cutting tooth’s load
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Fig.7 Load diagram of artificial result of cutting tooth
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Fig.8 Histogram of maximum load of cutting tooth
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