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__________________________________________________________________________________________ 

 

Abstract: The power system matching parameters such as rated power, rated/maximum torque, side 

transmission ratio and torque overload coefficient are determined. The mathematical model of power 

system of mine rescue robot is established, and the matching parameters of explosion-proof power 

system of mine rescue robot are determined. Explosion-proof system, environment detection system 

and lighting system of coal mine rescue robot; develop a multi-kinetic energy robot for coal mine 

rescue adapted to complex underground environment. 
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1. INTRODUCTION 

At present, the world is experiencing disasters of all sizes every year, from earthquakes, tsunamis, 

mining disasters to fires, all wantonly threatening and plundering people's lives and property. For all 

kinds of natural disasters, the people of all countries can only do their utmost to prevent and reduce 

the direct damage and losses caused by disasters, but the post-disaster relief work is often the key 

factor to determine the amount of losses caused by disasters. For example, in the course of rescue, if 

the survivors can not get timely rescue within two days, the probability of death will greatly increase. 

China is one of the largest coal-producing countries in the world, but due to the backward 

development of mining equipment and management level, there are often various kinds of mine 

accidents, so that the total number of mine casualties ranks first in the world. With the rapid 

development of economy, the demand for coal and other mineral resources is also increasing, to a 

certain extent, increasing the pressure of coal mine production, so that production safety is more 

unprotected. With the limitation of manpower, the danger and uncontrollability of environment and 

the increasing demand for coal mine, rescue robot has become a better alternative to traditional rescue 

work[1]. 

2. DESIGN OF DYNAMIC SYSTEM AND MATCHING PARAMETERS FOR MINE 

RESCUE ROBOT 

Reasonable design suitable for mine rescue robot, build a power supply, controller, driver, drive 

motor, reducer and walking mechanism of mine rescue robot power system, design the mechanical 

characteristics of the walking system. According to the crawler driving dynamics, the dynamic 

performance requirements of mine rescue robot are studied, and the matching parameters of power 

system such as rated power, rated/maximum torque, side transmission ratio and torque overload 
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coefficient are determined. The mathematical model of power system of mine rescue robot is 

established, and the explosion-proof power system of mine rescue robot is determined. The 

reasonable range of matching parameters is selected, and the explosion-proof power battery suitable 

for the system is selected. 

2.1 Research on explosion protection system for mine rescue robot 

This paper analyzes the stress situation of the flameproof shell of the rescue robot in the process of 

disaster relief under the situation of explosion, drop, extrusion and other external forces, selects the 

good material of the flameproof shell, calculates the minimum design thickness of the flameproof 

shell according to the result of stress analysis, and realizes that there is enough space inside the shell. 

The control system, power system, communication system and detecting instrument of the robot are 

introduced. Considering the heat dissipation of the components inside the casing and the explosive 

gas diffusion in the environment, the connecting parts are designed reasonably to realize the 

explosion-proof goal of the explosion-proof system with small volume, light weight and satisfying 

the complex disasters in the mine. 

2.2 Impact of explosion protection design on robots 

The existing means of explosion-proof are formulated for long time work in underground equipment, 

such as the conventional three machine. Coal mine rescue robot as a new coal mine equipment in 

recent years, its underground working time is short (carrying batteries are not enough to support 

long-term work), small size, light weight, and conventional mining equipment is very different. 

However, in order to meet the explosion test, the design of the explosion-proof shell is still very 

heavy, which makes the robot heavy, resulting in inadequate power. To increase power, larger 

batteries and larger motors will be chosen, and larger batteries and motors will require larger 

flameproof cabinets. Such vicious cycles make the robot less capable of walking. In order to 

minimize the quality of robots. 

In order to reduce the impact on the walking performance of the robot, the existing explosion-proof 

design can be improved from the following two aspects. The existing means of explosion-proof are 

aimed at underground work for a long time. 

Equipment, such as a conventional three machine. Coal mine rescue robot as a new coal mine 

equipment in recent years, its underground working time is short (carrying batteries are not enough to 

support long-term work), small size, light weight, and conventional mining equipment is very 

different. However, in order to meet the explosion test, the design of the explosion-proof shell is still 

very heavy, which makes the robot heavy, resulting in inadequate power. To increase power, larger 

batteries and larger motors will be chosen, and larger batteries and motors will require larger 

flameproof cabinets. Such vicious cycles make the robot less capable of walking. In order to 

minimize the mass of the robot and reduce the impact on the walking performance of the robot, the 

existing explosion-proof design can be improved from the following two aspects. 

3. RESEARCH ON MULTI PARAMETER MONITORING AND COMMUNICATION 

SYSTEM FOR MINE RESCUE ROBOT 

Based on the environmental detection function of the coal mine rescue robot, the environmental 

detection system suitable for the coal mine rescue robot is studied, which realizes the real-time 

monitoring of temperature, humidity, CO, O2, CH4 in the coal mine during the disaster period. The 
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monitoring information and audio-video communication system based on wireless ad hoc network is 

designed to realize the real-time monitoring and communication of underground environment during 

disasters 

The communication system of coal mine rescue robot is responsible for two-way information 

exchange between front and rear, which includes data communication, Video and audio signals and 

control instructions. According to the flow direction of information is divided into two types of data: 

one is the mine environment data after disaster and robot state parameters, this kind of data is detected 

by each sensor and transmitted to the lower computer and then to the upper computer, called data flow. 

Another kind of data is the control command sent by upper computer to robot. This kind of data is 

from the upper computer stream. 

The controller to the slave computer and then to each actuator is called control flow. The 

communication system of coal mine rescue robot is to solve the problem of accurate and reliable 

transmission of data flow and control flow.. 

4. RESEARCH ON LIGHTING SYSTEM OF MINE RESCUE ROBOT  

In order to ensure that the underwater rescue robot can finish the exploration task accurately under the 

condition of dim light or darkness, the lighting system of rescue robot suitable for the characteristics 

of mine disaster period is designed. The LED lamp is linearly dimmed by a single chip 

microcomputer, which solves the problem of long-distance linear dimmed light and makes the 

dimmed range of LED reach To 0-100%, the detection area of the uniformity of illumination, 

penetration is good, the spatial distribution of brightness is reasonable, the brightness of visual 

objects and background is more appropriate, to avoid glare, have a good color and other targets. 

4.1 Use LED Advantages of lighting 

Compared with ordinary mineral lamp, LED miner's lamp has the following advantages: LED miner's 

lamp. 

A) High sealing design, the use of overall sealing design, with anti-static shell, electronic short-circuit 

protection and other safety measures, and the product explosion-proof; 

B) The high-power LED lamp itself is a cold light source, so that the maximum temperature of the 

lamp head can be guaranteed not to exceed 60 degrees Celsius. Even if the LED lamp breaks down in 

the mine, it will not lead to gas explosion accident in the coal mine and improve the safety[3]. 

C) LED lamp uses lithium manganate explosion-proof large-capacity batteries, such batteries can 

make the lamp can last more than 17 hours, and auxiliary lamp can use at least 100 hours; 

D) LED mine lamp circuit is intrinsically safe [4], with good circuit protection design to ensure that 

the working current is stable at 0.35 m A, once short circuit, automatic protection time is less than 

0.35 ms; 

E) The battery box material used for LED lamp lock is ABS engineering plastic, with a high-strength 

shell, and the main function is to prevent static electricity, reasonably avoid safety accidents caused 

by static electricity; 

F) LED lithium-ion battery protection has exclusive overcharge. 

5. CONCLUSION 

At present, the research on mine rescue robot has reached a certain level all over the world, but there 

are still a series of problems that need to be improved by researchers. With the intellectualization and 
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diversification of science and technology in the future, mine rescue robot will bring practical 

guarantee for the safe production of coal mine in the near future, and bring huge economic benefits to 

the world. 
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