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A study on the robot for mining of underground resources
Jong-ho Noh? - Suk-shin Shin? « Jong-ho Park '
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Abstract: Mining diggers have been substituted with the robots for the mining works in dangerous and narrow
tunnel, and those demands are increased in nowadays. In this study, experimental research on the remote con-
trolled robots to perform after the development of the robot. According to the test results, performances of
the developed robot and its working devices have been modified several times. It has been considered that the
robot keeps its optimum performance in states as follows; driving speed 1.0 km/h, crawl angle 10°, spiking
cycle 500bpm and breaking power 30 kgim. And also it has been found that sufficient cooling for the robot's
working parts is essential to extend those working periods longer than 3 hours steadily under rating condition.
Keywords: robot, autonomous driving, bucket, breaker, underground resources
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(a) Underground mine tunnel

(b) Conventional mining device (c) Intelligent robot

Figure 1: Working environment of underground coal
mining
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Table 1: Environmental condition of test tunnel

Description Values
Tunnel roof size (WxH) 3.3%X2.4 m
Inclination of ground +10°

Humidity 80 % or more
Temperature about 30T
Transporting road Rail

Table 2: Specification of developed robot

Description Values
Operating speed 1.0 km/h
Climbing capacity 10°
Bucket capacity 0.01m?
Bucket tilting degree +90°
Spiking cycle 500 bpm
Breaker force of hit 294 N-m
Dimension (WxLxH) 0.8x5x1.5 m or less
Weight 24,500 Nor less
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Figure 2 Hydraulic diagram of the robot
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Figure 5: Design of the bucket and breaker of the
robot

Figure 6: Feature of spiking test system
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Figure 7: Strain curve after impact test
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Figure 8: Time domain impact pulse waves
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