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Table 1 Mechanical parameters of walls and initial ore particles
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Table 2 Mechanical parameters of ore particles

Tangential stiffness/ Normal stiffness/ Friction Rolling resistance linear ~ Ore particle density/ Ore particle
(N-m™) (N-m™) coefficient friction coefficient (kg'm™) radius/m
5%10’ 5x10’ 0.5 0.5 2800 0.008
S NS
p= 2 (3)
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Fig. 1 Numerical model of ore drawing
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Fig.2 Macroscopic flow characteristics of bulk media in multi funnel drawing process: (a) First ore drawing; (b) Third ore

drawing; (c) Sixth ore drawing; (d) Ninth ore drawing; () Twelfth ore drawing; (f) Fifteenth ore drawing
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Fig.3 Coordination number change during ore drawing: (a), (a’ ) Monitoring results of first ore drawing coordination

number; (b), (b’ ) Monitoring results of third ore drawing coordination number; (c), (¢’ ) Monitoring results of sixth ore

drawing coordination number; (d), (d') Monitoring results of ninth ore drawing coordination number; (¢), (¢’ ) Monitoring

results of twelfth ore drawing coordination number; (), (f') Monitoring results of fifteenth ore drawing coordination number
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Fig. 4 Probability distributions of contact forces: (a) Normal contact force; (b) Tangential contact forces; (c) Total contact forces
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Fig. 6 Distribution of normal contact force under different drawing nodes: (a) First ore drawing; (b) Third ore drawing;

(c) Sixth ore drawing; (d) Ninth ore drawing; (e) Twelfth ore drawing; (f) Fifteenth ore drawing
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Quantitative study on contact force characteristics of
granular medium in multi-funnel ore drawing process

CHEN Qing-fa"2, LIU Jun', LIU En-jiang', LONG En-lin®

(1. College of Resources, Environment and Materials, Guangxi University, Nanning 530004, China;

2. College of Civil Engineering, Guangxi University, Nanning 530004, China)

Abstract: In this paper, the quantitative study of contact force characteristics of granular materials in multi-funnel
ore drawing process was carried out based on discrete element software. The results show that, during the process
of ore drawing, the closer to the bottom of the granular materials, the greater the contact force concentration; the
probability distribution of different types of contact force in the process of ore drawing is in exponential form, and
distribution law of contact force intensity is highly similar under the conditions of different drawing nodes. The
direction of contact force network inside the granular materials is inclined to the y-axis direction (vertical
direction) during the initial stage and medium stage of ore drawing, with the increase of ore drawing times, the
direction of contact force network inside the granular materials is gradually inclined to the x-axis direction
(horizontal direction). At the initial stage of ore drawing, the normal contact force shows obvious anisotropy, that
is, the contact force along y-axis is larger than the contact force along x-axis direction, and the normal contact
force mainly concentrates in the vertical direction. With the increase of ore drawing times, the normal contact
force with an inclination angle of 30° to horizontal direction increases gradually, and the main distribution
direction of contact force changes from one to three. At the later stage of ore drawing, the normal contact force
with an inclination angle of 45° to horizontal direction increases gradually, and the distribution direction of normal
contact force changes from three to six.

Key words: ore drawing from multi-funnel; granular medium; contact force; evolution characteristics; quantitative
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