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Figure 1 Process of dust production from coal cutting
with pick-type cutter teeth
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Figure 2 Volume modelling of the plastic zone
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Figure 3 Characteristics of coal body crack development
at different cone angles
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Figure 5 Characteristics of coal body crack development
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Study on the Mechanism of Dust Production from Coal
Cutting with Pick-type Cutter Teeth

Zhang Suo"”  Liu Xiaobo"’ Dong ]unliang2 Zhu Xingyu' Xu Chao’

1. PhD Group, Shenhua Xinjie Co., Ltd, Ordos;
2. Waste-Free Mining Zone Studio Group,Shenhua Xinjie Co., Ltd, Ordos;
3. Beijing Key Laboratory of Precision Mining of Co-associated Energy, China University of Mining and Technology
(Beijing), Beijing

Abstract: Coal dust hazard is a primary target for prevention and control in underground coal mining, posing threats
to workers’ health and daily production safety. To elucidate the mechanism of dust generation during coal cutting at the
deep excavation face in the Xinjie Taigemiao mining area and to mitigate dust hazards, this study established a physical
model of the coal-cutting process using pick-type cutter teeth based on elastic-plastic theory and numerical simulation.
The effects of the cutter’s attack angle, cone angle, and spacing on dust generation were investigated. The results show
that as the cutter’s cone angle increases, the tip stress and the amount of dust generated increase simultaneously, showing
a linear relationship. Conversely, the attack angle is negatively correlated with tip stress and dust generation; a smaller
attack angle produces less dust. Furthermore, the cutter spacing demonstrates a non-monotonic relationship with tip
stress and the number of cracks, first increasing and then decreasing. At a spacing of 20 mm, the tip stress and number
of cracks peak, resulting in the highest coal-breaking efficiency and the highest dust generation. The findings reveal the
mechanism of dust generation during coal breaking by picks in excavation equipment. This study provides a valuable
reference for dust control design at working faces and offers guidance for achieving safe mining practices in tunnelling
operations.

Key words:Working face; Dust concentration; Intrusion angle; Pick cone angle; Cutter spacing
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