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Application of Micro Rock Drilling Rig in the Mining of Sharply Inclined Thin Ore Veins
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Abstract: In response to the problems of large mining range, ore dilution rate, low mechanization degree, and high safety risks
in the shallow hole shrinkage mining method for sharply inclined thin ore veins in China, taking the occurrence conditions of a
certain metal mine as the engineering application background, a mechanized mining process of shallow hole shrinkage mining
method was proposed, and the mechanized mining idea of using micro rock drilling rigs to drill shallow holes upwards was
determined. Firstly, based on the operating conditions of the experimental mining site, the design principles and main technical
parameters of the micro rock drilling rig were determined. Secondly, the whole machine adopted the design scheme of
modularization and 4-degree-of-freedom rock drilling positioning, and the passability, rock drilling positioning, machine
stability, and in-situ steering drive system of the micro rock drilling rig were calculated and simulated in narrow and complex
environments. The results show that the micro rock drilling rig can meet the practical engineering applications of narrow space
transition driving. rock drilling positioning, and visual distance remote control operation in the mining of sharply inclined thin
ore veins with shallow hole shrinkage method. The fastest single hole drilling speed can reach 2.2 m/min, the average of
efficiency of artificialrock drilling is 1.35 m/min, and the drilling efficiency of equipment is 1.69 m/min, and the comprehensive
rock drilling efficiency has been improved by more than 25% compared to manual rock drilling efficiency. At the same time,
visual distance remote control can effectively reduce the number of operators, reduce mining amplitude, reduce safety risks,
and improve comprehensive mining efficiency, which can provide equipment scheme reference for mechanized {ransformation of
steeply inclined thin veins with mining dip angle greater than 65° and pulse thickness less than 0.8 m.

Key words: Micro rock drilling rig, Sharply inclined thin ore vein, Shallow-hole shrinkage mining method, Mechanized mining,
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Fig.1 Mechanized mining technology of

shallow hole shrinkage mining method

2 WAEEeFITEMAN

2.1 MEHEAEREARRITER

H RN Bk 2728 . o8 TiE R
R BR R BT, DRAIE SO ¥ 2 13 25 9 R0 1 Ll o P A
Pk A e P L e DL JROU D BT B3



194 ok B R 5 A

2025,45(9)

(1) AL 5 BE BR E 7E 800 mm LA, N T
VA AR HE L 38 5 P R FH 8 9K 3h 11 JE IR
BT LAREARCRE AL O F e B, B 2% 0 555 1Y 3 2
B B AT

(2) SR Z A Bl M 2 R G, Rk
JINZS [ 0 8 25 R A B L o T 22K

(3) {5 3 E 58 R 414, B LR A B
PR eI, P 12055 7 L 4 R R SH il e B 37 i e 3 i
N T

(4D MTFEEFIEARG G ZEA P2 AR,
AE T 22 0 2 B R A K AR A T A R R A
LA UL B AE AR JE 3R

(5) BT H B ARG 5 R, v 3 N
PR K TAEEE AR UE 8 5 VR B AL AT S

ZEERTIR A T R T ko e R
W BRSO A B A B R RS HOLE 1.

®1 WBEEEAEIEHARSH

Table 1 Main technical parameters of micro rock drilling rig

KE/m  SE/m  WE/m BEE/C) HE/(km/h)
3.5 0.8 1.8 16 2.5
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Fig.2 Structure of micro rock drilling rig
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Fig.3 Simulation of passability of micro rock drilling rig
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Fig.4 Layout method of rectangular—spaced hole(unit: mm)
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Fig.5 Four degrees of freedom of micro rock drilling rig
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Schematic of track chassis turning in place
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Table 2 Design parameters of hydraulic manipulator
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Fig.12 Hydraulic system circuit of micro rock drilling rig
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Fig.14 On site application of micro rock drilling rig
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Table 4 Comparative analysis of technical indicators

before and after mining process optimization
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