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Research and experiment of a new type of coal mine rescue robot

ZHU Hua, YOU Shaoze
(School of Mechatronic Engineering ,China University of Mining and Technology ,Xuzhou 221116 ,China)

Abstract ; Coal mine rescue robot (CMRR) is a kind of intelligent equipment which not only substitutes rescuer ente-
ring the danger area to carry out environmental exploration and rescue the miners,but also contributes to improving the
rescue efficiency, especially reducing secondary casualties when the disaster occurs in the mine suddenly. Taking the
China University of Mining and Technology-V (CUMT-V) series CMRR as an example, the relevant technology and
research are carried out from the aspects of walking mechanism, explosion-proof design, structural lightweight , commu-
nication method , sensing detection and intelligence. Aiming to the environmental characteristics of the post-disaster
coal mine,firstly the robot walking mechanism is designed for a good terrain adaptability and strong barrier ability.
Secondly, the robot explosion-proof design technology based on the short-term explosion-proof theory is presented and

adopted. Thirdly, the robot lightweight optimization design method which called a multicavity self-strengthening struc-
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ture is adopted. Fourthly , the robot sensor detection and motion control system are constructed. Fifthly,the robot com-
munication method of wired-wireless combination is proposed for improving rescue efficiency. Finally,the robot under-
ground map construction and positioning navi-gation technology was developed to simplify personnel operations. Thus,
the CMRR which can carry many kinds of sensors and first-aid equipment is developed,and has obtained the national
coal safety certification. The results of field application and performance test show that the robot has strong walking a-
bility and can be applied to the non-structural complex terrain of coal mine. Additionally, the robot has a strong range,
long communication dis-tance ,and high reliability of environmental awareness and information transmission. To be de-
light the robot can be remotely controlled for post-disaster relief and the collaborative rescue of multiple robots can be
achieved. Furthermore , through the intelligent upgrade of the robot,the environment perception ability of the CMRR is
improved , and it has the ability of real-time positioning and autonomous walking. By further improving the combination

of the above technologies, the detection, monitoring and rescue robots of coal mine environment can be developed to

meet the needs of different applications.

Key words : coal mine ;rescue robot;environmental detection ;explosion-proof;intelligence
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Fig. 1  Structure deduction of crawler-type walking mechanism
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Table 1 Basic parameters of the shock absorber unit

d,/mm dy/mm dy/mm a,/(°)

a;/(°) FEJE ¢/ (N« (m-s7')7") WIEE k/ (kN » m™")

100+20 60+20 125+45 25+12

100+10 600 ~900 16 ~25
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Fig. 5 Dynamic model of single shock absorber unit
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Table 2 Final parameters of the shock absorber unit

4/ dy/ Ay @ g/ WLJE o/ RIE k/
mm mm mm  (°) (°) (N:(m-s")™") (kKN-m™)
120 80 175 25 100 850 21
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Fig. 14 CUMT-V coal mine detection and rescue robot
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Fig. 16 Performance testing in extreme environments
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